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Che Engineer 


Tabular Summary of Civil Engineering Contracts, 
1948 


N the pages of this Supplement there will be found tables giving some brief particulars of important 

civil engineering schemes upon which work was proceeding during 1948. Only those schemes for 
which contracts have already been awarded or are just about to be awarded have been included. The 
information upon which the tables have been based was obtained from numerous sources and our thanks 
are particularly due to those Consulting Engineers, Port Authorities, Catchment Boards, &c., who have 
co-operated with us. 


The tables are for the most part self-explanatory. The first column of each table is headed Title 
of Scheme and/or Purchasing Authority. In many cases the scheme has no distinctive title and the 
Purchasing Authority is given only ; in some the title of the scheme gives an indication of the identity 
of the body for which the work is being carried out, and the Purchasing Authority is not then entered. 
Many bodies, such as Catchment Boards and Port Authorities, have their own engineering staffs and employ 
no consulting engineers. In such cases the body concerned is entered in the second column as the Super- 
vising Authority. In some cases where the chief engineer or other official of the Purchasing Authority 
has acted in conjunction with the consulting engineers or is himself directing the work his name is entered 
in italics. The entries under ‘‘ Nature of Scheme and Notes ”’ are designed to convey an impression of 
the nature and also the magnitude of the works, but do not necessarily mention more than the more 
important items. They include reference to any features of particular interest. Sub-contractors are 
excluded from the ‘‘ Contractors ”’ column, and only if responsible for a very substantial part of the work 
are contractors other than those for civil engineering works mentioned. The “ Estimated Cost ” is that 
of the complete scheme except where the alignment shows it to be that of one of the component contracts. 
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Title of scheme and/or 
purchasing authority 









Consulting engineers or 


supervising authority 


Nature of scheme and notes. 


Main 
contractors 


Estimated 
cost 


Date of 
starting 


Date of 
completio:, 








































HOME 
Royal Albert and King 
George V Docks 


King George V Dock 


King George V Dock 
Royal Victoria Dock 
East India Dock 
West India Dock ... 
Surrey Commercial Docks 
Royal Albert Dock 

West India Dock ... 
Royal Pier, Southamp- 

ton 
Training Banks 


West Waterloo Dock 


West 
Dock 


Side, Alexandra 


South Shed, Gladstone 
Branch Dock No. 1 

Electric lifts, &c., in ware- 
houses 


Gladstone-Hornby Lock 
North Side, Canada 
Branch Dock No. 2 





Port of London Authority 


Ditto 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Southampton 
Board 


-| Mersey Docks 


bour Board 
Ditto 


Ditto 


Ditto 


Ditto 


Ditto 
Ditto 


Harbour 
and Har- 





HARBOURS AND DOCKS 


Structural repairs and renewal of sheeting, &c., 
Nos. 8, 23 and 28 Sheds, Royal Albert Dock, 
and No. 4 Shed, King George V Dock (damaged 
by enemy action) 

Reconstruction of Upper Jetty, Dock 
(damaged by enemy action) 


Entrance 


Reconstruction of Nos. 3 and 13 Sheds (damaged 
by enemy action) 

Reconstruction of Nos. 5, 7 and 8 Sheds (damaged 
by enemy action) 

Reconstruction and repair of No. 2 Shed (damaged 
by enemy action) 

Structural repairs and renewal of sheeting for 
“G” and “ H ” Sheds 

Repairs to timber sheds at Lavender, Stave and 
Canada Yards (damaged by enemy action) 

Restoration of Nos. 1], 13, 15 and 27 Sheds 
(damaged by enemy action) 

Reconstruction and repair of “ D,” “EE” and 
‘“*M ” Sheds (darnaged by enemy action) 

Reconstruction of war-damaged portions ... 


Construction of training walls in sea channel 
approaches to River Mersey 

River entrance and lock, 450ft by 65ft;_ sill, 
17ft 6in L.W.S.T.; gravity concrete, granite 
facings ; dredging river fairway 19ft below bay 
datum 

Construction of dockside shed, 1000ft double 
storey, 600ft single storey, steel framework, 
brick panelling (war damage) 

Rebuilding portion of reinforced concrete treble- 
storey shed (war damage) 

Installation of 32 goods lifts, 3 goods passenger 
lifts and 9 transporters in dockside warehouses 


Repairs to wall, floor and sill of lock (war damage) 
Construction of single-storey dockside shed, steel 
framework, brick panelling (war damage) 











Harland and Wolff, 
Ltd. 


Cleveland Bridge and 
Engineering Com- 
pany, Ltd. 

Holloway _ Brothers 
(London), Ltd. 

Walker Bros., Ltd. ... 


Walker Bros., Ltd. ... 
Dawnays, Ltd. 

Walker Bros., Ltd. ... 
Harland and Wolff, 

Ltd. 

Higgs and Hill, Ltd... 
A. E. Farr, Ltd. 
Direct labour ... 


Direct labour 


Direct labour and Sir 
Wm. Arrol and Co., 
Ltd. 

Peter Lind and Co., 
Ltd 


Direct labour and 
Wm. Wadsworth & 
Sons, Ltd. 

Direct labour ... 

Direct labour and 


McIntyre and Sons, 
Ltd., and Robert- 
son Building Service 


£ 
154,350 


100,000 
53,100 
35,300 
61,500 


35,600 


--|3,000,000 


--11,300,000 


612,430 


415,000 
190,000 


180,000 
159,960 





Oct., 1946 
Qct., 1947 
Aug., 1947 
Oct., 1947 
June, 1947 
Mar., 1947 
Nov., 1948 
Aug., 1948 
Jan., 1948 
June, 1946 
July, 1923 
Jan., 1937 
Dec., 1946 
June, 1946 
Nov., 1945 


Nov., 1945 
Apl., 1948 





Jan., 1949 
(estimated 


Jan., 194 
(estimatex 
Dec., 194 
Feb., 194‘ 
(estimaf€d 


Nov., 1948 


Apl., 1949 
May, 1949 


Mar., 1949 
1981 


Jan., 1949 
Feb., 1949 
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Title of scheme and/or | Consulting engineers or Nature of scheme and notes Main Estimated| Date of Date of 
purchasing authority supervising authority contractors cost starting | completion 
HARBOURS AND DOCKS (continued) £ 
HOME 
South Side, Canada| Mersey Docks and Har-| Construction of single-storey dockside shed, steel] Direct labour and| 147,837 Sept., 1948) Jan., 1950 
Branch Dock No. 3 bour Board framework, brick panelling (war damage) M-Intyre and Sons, 
Ltd., and Robertson 
Building Service 
South Shed, Canada Ditto Reconstruction of No. 1 Section (war damage) -| Direct labour and) 71,598 | Sept., 1947) Dec., 1949 
Branch Dock No. | Redpath, Brown & 
Co., Ltd., and 
Robertson Build- 
ing Service 
Wool Warehouse ... Ditto Reconstruction of war-damaged portions Ditto 60,900 | May, 1946) Dec., 1948 
North Shed, Alexandra Ditto Reconstruction of Nos. 16 and 17 Sections (war| Direct labour and| 52,159 | Aug., 1948) July, 1949 
Branch Dock No. 2. damage) Robertson Building 
Service 
Toxteth Hydraulic Power Ditto Installation of electrically driven turbine pumps,| Direct labour and| 51,106 _ 1951 
Centre &e. Mather and Platt, 
Ltd. 
Bramley - Moore Hyd - Ditto Installation of electrically driven turbine pumps,| Direct labour andj 28,600 | Sept., 1947) May, 1949 
raulic Power Centre &e. Mather and Platt, 
Ltd. 
Dingle Bank Estate Ditto Modifying and providing additional road and rail} Direct labour ... 21,300 | June, 1947 —- 
access to oil installations 
Docks and Inland Water-| Coode, Vaughan-Lee,| Reconstruction of N.W. quay wall, Regents} W. and C. French,) 43,000 | Dec., 1946) Oct., 1948 
ways Executive, 8.E.| Frank and Gwyther Canal dock pI aes isd tee. wad Ltd. 
Division 
Associated Portland Ce-| Sir William Halcrow and| Reconstruction of Swanscombe Coal Wharf... ...| Charles Brand andj 100,000 1946 Sept., 1948 
ment Manufacturers, Partrers Son, Ltd. 
Ltd. 
Queen’s Quay... .-| Belfast Harbour Com -| Repairs and reconstruction, new frontage at north! Direct labour ... 140,000 | Mar., 1949! 1950 
missioners end, increasing depth of water 
Avercorn Basin Ditto Increasing depth of water Ditto 57,500 1949 1950 
Straightening & Deepen-| River Wear Commis -| Rock dredging to 25ft below L.W.O.S.T. Ditto 95,500 1945 1952 
ing Harbour Entrance;  sioners 
Channel 
Reclamation of Ground Ditto Construction of steel sheet-piled wall and concrete} G. Wimpey and Co.,} | 
at Hendon protecting wall and deck Ltd. | 
Direct labour ..._...| ; 165.363 1947 1949 











Reclamation of 12 acres of land, laying of railway 
tracks 








) 
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Title of scheme and/or 
purchasing authority 





Consulting engineers or | 


supervising authority 





Nature of scheme and notes 


CIVIL ENGINEERING CONTRACTS 








HOME 
Widening and Deepening} 
of Hendon Junction | 


Riverside Wall, Planta-| | 
tion Quay 
Prince’s Dock... 


Lancefield Quay 


Renewal of Lock Gates, 
Portishead Dock | 

Bathurst Shed and Office, | 
Bristol 

Transit Sheds, Prince’s 
Wharf, Bristol 

Electric Cranes, Royal 
Edward Dock 

Dredging, Royal Edward) 
Dock 


Tees Port, Oil and Lay-by} Rendel, 


Berths, Tees Conserv- 
ancy Commissioners 


| 
Prince Regent’s Wharf, 
Burt, Boulton & Hay- 
wood, Ltd. 
Cargo Quay, W eymouth, | 
Weymout hCorporation| 


ABROAD | 
East Africa Ground Nuts 
Scheme 





Coode, 


River Wear Commis-| Hendon Junction, waterwa 
son and Hendon docks, widen and deepen from 
60ft wide by 23ft 6in deep at H.W.O.S.T. 
to 90ft wide and 29ft 6in deep at H.W.O.8S.T. 


sioners 


Clyde Navigation Trust} 


Ditto 


Ditto 


Port of Bristol Authority| 


Ditto 
Ditto 
Ditto 


Ditto 


Tritton 
Ditto 
Ditto 
Coode, Vaughan - 


Frank and - soon ag 


* 


Palmer and 


Vaughan - Lee} 
Re | Frank and Gwyther 


HARBOURS AND DOCKS (continued) 


New quay works and bridge foundation 


| Superstructure of double bascule bridge, of which| 


moving span is of aluminium alloy 


Reconstruction across ferry recess of quay wall) Geo. Wi impey and Co.,| 
1 Pe) 


founded on compressed air caissons 
Electric luffing cranes 


Two-storey goods shed 


Supply and fitting four lock gates 


Construction of transit sheds and reconstruction) 


of wharf 
20 electric travelling portal wharf cranes 


Arrears of maintenance dredging ... 


Construction of two reinforced concrete riv erside| 


jetties and ancillary shore works 


y between the Hud- 


Date of | Date of 


Estimated 











, 1949 








G. Wimpey and Co., 
Ltd. 


Main 
contractors | cost completion 
ei 
| 
1949 


W.G. Turriff, Ltd. ... 
Head, Wrightson & 
Co., Ltd. 


Ltd. 


‘| Cowans, Sheldon and 


Co., Ltd 


--| Direct labour, Wn,} 


Baird and Co., Ltd.. 
and Franki Com 
pressed Pile Com-| 
pany, Ltd. 

Vickers - Armstrongs,| 
Ltd. 


| Reconstruction of wharf and new office building.. i C. A. Hayes and Sons,| 


Ltd. 
R. Watson and Co 
Ltd. 


| Stothert and Pitt,| 


Ltd. 
Tilbury Dredging and| 
Contracting Co. 
Cleveland Bridge and 
Engineering Co., 
Ltd. 


Land reclamation and dredging of berth to 37ft| Dorman, Long and) | 


below low water river datum 


Reconstruction of war-damaged wharf... 


Co., Ltd. and| 
direct labour 


| James Miller and| 


Partners, Ltd. 


| Demolition of timber cargo stage and construction! Wilson Lovatt and 
Sons, Ltd. | | 


of mass concrete quay wall 


Port works at Mtwara 





| Balfour, Beatty — 600,000 


Co., Ltd. 


"170,000 | 





106,600 
| 


32,000 | 
| 140,000 | 

180,000 | 
| 68,000 | 


| 
330,000 





140, 000 | 
(increas- 


-|) ing) 
60,000 | Apl., 


} 


| 
| 


ee 





59,800 | July, 1 
74,000 | Jan., 1948) 


50,000 | Nev 








Dec., 1949 


1949 


5| Dec., 1948 
May, 1949 
Sept., 1950 
une, 1951 
Dec., 1948 


Sept., 1949 


7} Dec., 1949 


1949 


1949 


oe May, 1949 


Sept., 1947 Sept., 1950 
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Title of scheme and/or 
purchasing authority 





Consulting engineers dr 
supervising authority 





ABROAD 
Deep Water Quay, Free- 





town: Sierra Leone} 

Government (Crown 

Ager ts) 

Lagos Harbour, Crown 

Agents, Nigerian Gov- 
ernment 

| 

HOME | 


Cliff Quay, British Elec-| 
tricity Authority 


Littlebrook “ B,” British} 
Electricity Authority 


Birkenhead, British Elec- 
tricity Authority | 


| 
West Ham “ B,”’ British} 
Electricity Authority 


Blackwall Point, British 
Electricity Authority 


Barking ‘CC,’ British 
Electricity Authority 
Braehead, British Elec- 

tricity Authority 


Skelton Grange, British 
Electricity Authority 








Coode, Vaughan - Lee, 
Frank and Gwyther 


Ditto 

Ditto 
Merz and McLellan and 
Sir Alexander Gibb 


and Partners 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 





| 
| 





Foundations, buildings, river works, roads, rail- 


| 
| 


| Foundations, buildings, river works, roads, rail- 
ways, &c. 


| 





Nature of scheme and notes 





HARBOURS AND DOCKS (continued) 


1200ft quay wall, sheds and reclamation 


Construction of 2500-ton suction dredger ... 


Construction of twin-screw grab dredger 


POWER STATIONS 


Foundations, buildings, riverworks, roads and) 


railways, &c. 


| Foundations, buildings, chimney, &c. ... 


Foundations, buildings, riverworks, roads, rail- 


ways, &c. 


Foundations, buildings, riverworks, roads, cooling 


towers, railways, chimney, &c. 


| Foundations, buildings, riverworks, &c. 


Foundations, buildings, riverworks, &c. 


ways, &c. 
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|Estimated| Date of 

















Main | Date of 
contractors cost | starting | completion 
| | 
£ 
Pauling and Co., Ltd.| 800,000 | Mar., 1948] June, 1951 
Wm. Simons, Ltd. ...| 475,000 | Sept., 1946] Mid., 1949 
Priestman Bros., Ltd.| 55,000 | Apl., 1947] Mar., 1949 
£ 
Edmund Nuttall Sons|1,800,000 | May, 1945! 
and Co. (London), | 
Ltd. 
Holloway Bros. (Lon-| 630,000 | Feb., 1945 - 
don), Ltd.; Tile- 
man and Co., Ltd. 
Sir Alfred McAlpine}1,450,000 May, 1946) — 
and Son,  Ltd.;| | 
Chas. Brand and! | 
Sons, Ltd. 
Taylor Woodrow]1,300,000 | Sept., 1946} — 
Const., Ltd.; J. L. 
Kier and Co.; Tile- 





man and Co., Ltd. 
Holloway Bros. (Lon-/1,010,000 | Jan., 
don), Ltd.; Peter} } 
Lind and Co., Ltd.,| | 
and others | | 
Sir Robert McAlpine|1,530,000 |Seo 


and Sons, and! 
others 

John Mowlem and/1,700,000 | Sept., 
Co., Ltd.; Chim-| | 


neys, Ltd. | 
Holloway Bros, (Lon- 
don), Ltd.; Harold 


1,650,000 | July, 





Arnold and _ Son, 
Ltd.; Kirk and! 
Kirk; Holst and 


Co. Ltd., and others 


| 
1946) 


1947 
1946 


1947 
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28, 1949 




































Title of scheme and/or | Consulting engineers or Nature of scheme and notes Main Estimated| Date of Date of 
purchasing authority supervising authority contractors cost starting | completion 
POWER STATIONS (continued) £ 
HOME 
Peterborough, British} Sir Alexander Gibb and} Foundations, buildings, river works, &c. G. Percy Trentham} 740,000 | Dec., 1947 -- 
Electricity Authority Partners Ltd. ; Mitchell 
Construction Co. 
Arthur Guinness, Son and} McLellan and Partners,} Foundations, buildings, &c. ... -| McLaughlin and} 200,000 | Jan., 1946 — 
Co., Ltd.: Dublin and Sir Alexander Harvey 
Gibb and Partners 
Dunston: British Elec-} Merz and McLellan Extension to power station, foundations,’ super-| Sir Robert McAlpine} 485,000 | May, 1946/June, 1949 
tricity Authority structure* and ash wharf and Sons (New- *Mar., 1950 
| castle - on - Tyne), 
Ltd. 
North Tees: British) Merz and McLellan and| Foundations, superstructure, coal and ash wharf| Sir Robert McAlpine|2,000,000 | Jan., 1948] Dec., 1950 
Electricity Authority Sir Alexander Gibb and! . and Sons (New- 
Partners ; L. J. Couves castle - on - Tyne), 
and Partners (Archi- Ltd. 
tects) 
Kingston: British Elec-| Coode, Vaughan - Lee,| Extension to power stations, duplication of main} Chas. Brandand Sons, 400,000 | Jan., 1947) Late, 1949 
tricity Authority Frank and Gwyther;| building Ltd. 
Preece, Cardew and 
Rider 
Keadby: British Elec-| Ewbank and Partners,| Power station foundations, cooling water system,| Sir Robert McAlpine/1,000,000 1948 1950 
tricity Authority and Sir William Hal-| &c. and Sons (Mid- 
crow and Partners lands), Ltd. 
Southwick “ B”’ : British} Sir William Halcrow and} Circulating water system and harbour improve-| Bierrum and Part-| 430,000 1948 1950 
Electricity Authority Partners ments ners, Ltd. 
British Electricity) Mott, Hay and Anderson;} New power station at Poole: Foundations,| Sir Robert McAlpine|1,950,000 | Aug., 1946 _ 
Authority, Southern Merz and McLellan chimneys, wharves, ash and dust bunkers, and Sons, Ltd.; 
Division turbo-alternator foundation blocks, circulating} chimneys, Tileman 
water tunnels, &c. and Co., Ltd. 
British Electricity) Mott, Hay and Anderson} London: New generating station at Bankside :| Sir Robert McAlpine} 489,000 | July, 1948 _ 
Authority, London foundation work, includes circulating water and and Sons, Ltd. 
Division access tunnels, jetty, foundations for new| Structural steelwork.| 353,000 —_— _ 
chimney, foundations for first half of station, Sir William Arrol 
structural steelwork for first half of new station and Co., Ltd. 
| Ditto London: Deptford East and Deptford West; A. Waddington and] 470,000 | Jan., 1949 _— 
generating stations: new river circulating} Son, Ltd. 
water system 
Ballylumford: M.O.C.| Kennedy and Donkin ;} Second and third extensions: Buildings andj McLaughlin and 400,000 1946 1950 
for Northern Ireland C. 8. Allott and Son foundations, circulating waterworks, brick} Harvey 
ABROAD chimney 
Table Bay: Cape Town| Merz and McLellan, and} Extension to power station and switch-house,} Clifford Harris (Pty.)} 100,000 | June, 1945)/Stage I, 
Corpvration F. E. Kauthack and} foundations and superstructure Ltd. Mar., 1949 
Partners, Johannes- Stage II, 
burg Mar., 1951 
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Title of scheme and/or | Consulting engineers or Nature of scheme and notes Main Estimated| Date of Date of 
purchasing authority supervising authority contractors cost starting | completion 
POWER STATIONS (continued) £ 
ABROAD 
Pretoria ‘“‘B”: Pretoria] Merz and McLellan, and| Foundations for power station, switch-house and} Roberts Construction| 91,000 | Dec., 1947) Dec., 1949 
Corporation F. E. Kauthack and} pump-house, circulating water system Co. (Pty.), Ltd. 
Partners, Johannesburg) 
Ditto Power station buildings and switch-house ... .| James Thompson} 274,300 | Oct., 1948) Mar., 1951 
(Pty.), Ltd. 
Orlando: Johannesburg Ditto Extensions to power station, foundations, circu- Moma Kennedy,| 40,000 | Nov., 1946) Dec., 1948 
Corporation lating water system, drainage Ltd. 
Calcutta Electric Supply| Merz and MclLellan| Reinforced concrete foundations, circulating); Hindusthan Construc-| 716,160 | Sept., 1945! July, 1949 
Corporation, Ltd (India), and Rendel,| water pipe system, coal-handling plant, river-| tion Co., Ltd. 
New Cossipore Gene-| Palmer and Tritton side works 
rating Station Structural steel framework for building Braithwaite Burn 387,900 _ _ 
Jessop Const. Co., 
Ltd. 
Calcutta Electric Supply Ditto Extension to circulating water system .| Hindusthan Construc-} 120,000 | May, 1947 1949 
Corporation, Ltd.: tion Co., Ltd. 
Southern Generating 
Station 
Government of Central Ditto Reinforced concrete foundations, riverside works,) Hind Constructions,| 44,760 | June, 1947) Sept., 1948 
Provinces and Benar : circulating water system Ltd. 
Nagpur Power Station 
Ditto Structural steelwork for building Babcock and Wilcox,| 74,600 | Oct., 1946) Mar., 1949 
Ltd. (Braithwaite 
and Co. (India), 
Ltd.) 
Ditto Building works, superstructure -| New United Const.| 111,900 | Sept., 1948) Dec., 1949 
and Engineering 
Co., Ltd. 
Delhi Central Electric Ditto Reinforced concrete piles (Franki) Braithwaite Burn 29,840 | Dec., 1947) Apl., 1949 
Power Authority : Jessop Const. Co., 
Delhi Central “B” Ltd. 
Power Station Ditto Reinforced concrete foundation slab on wicgnns P Ditto 44,760 | May, 1948) Apl., 1949 
Ditto Building steelwork . os Richardson and} 85,790 | Mar., 1947) Dec., 1949 
Cruddas, Bombay 
Government of Madras Ditto Piling... .| Simplex Concrete} 29,840 | Feb., 1948) Feb., 1949 
Electricity Depart- Piles (India), Ltd. 
ment: Basin Bridge Ditto Cooling tower... ... ...| J. C. Gammon, Ltd. 44,760 | Jan., 1948) Feb., 1950 
“B” Power Station Ditto Building steelwork ... .| Richardson and} 83,920 | Sept., 1947) July, 1950 
Cruddas, Ltd. 
Connaught Bridge,| Coode, Vaughan - Lee,| Supply of structural steelwork for building... .| Redpath, Brown and} 92,000 | Sept., 1948, May, 1949 
Federation of Malaya| Frank and Gwyther ; Co., Ltd. 
(Crown Agents) Preece, Cardew and 








Ryder 
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and Construction 
Co., Ltd. 




















Title of scheme and/or | Consulting engineers or Nature of scheme and notes Main {stimated| Date of Date of 
purchasing authority supervising authority contractors cost starting | completion 
POWER STATIONS (continued) £ 
ABROAD 
Sherkat Sehami Turbine,| Sir Alexander Gibb and| Power station, 12,000-kW installed capacity, and} Local contractors and/}1,200,000 | Aug., 1948 _ 
Isfahan, Iran |  Partners,and Merzandj distribution system British plant sup- 
| McLellan pliers 
| 
RAILWAYS 
HOME 
London Transport Mott, Hay and Anderson | Liverpool Street Station : completion of booking | Kinnear, Moodie and 154,000 | Sept., 1948 ~ 
Executive hall, escalators, &c. Co., Ltd. 
Liverpool Street-Shen- | B.R. Eastern Region : Ilford cleaning shed, construction of foundations, | W. and C. French, 25,960 | Dec., 1946] June, 1948 
field Electrification | J. I. Campbell sub-station, sand drier, &c. Ltd. 
| Ditto liford running shed, construction of foundation, Ditto | 77,002 | Oct., 1947] Mar., 1949 
walls, &c. 
Ditto Maryland : reconstruction of station, &c. ... ...| Pitchers, Ltd. ... ...| 29,313 | June, 1946) May, 1948 
Ditto Stratford : completion of finishings to booking | W. and C. French, | 
hall, subway, &c. Fabs MAT, eet aka ees: age Ltd. ... ... ...| 29,944 | Sept., 1946] July, 1948 
B.R. Eastern Region : J. | Reconstruction and lengthening of Old Ford | Cleveland Bridge and 63,361 | June, 1948) Aug., 1949 
I. Campbell and L.C.C.|_ Road underline bridge No. 47 Engineering Co., 
‘ Ltd. 
New Holland ... B.R. Eastern Region: J.| Reconstruction of western portion of pierhead A. Jackaman and 28,541 | Mar., 1946) Mar., 1949 
I. Campbell Son 
Bethnal Green and Co- Ditto Reconstruction of Grove Road Bridge No. 40 W. and C. French,| 23,798 | July, 1947] Nov., 1948 
born Road Ltd. 
Thurgoland Sir W. Halcrow and Part-| Construction of new single-line tunnel John Cochrane and 90,000 | Nov., 1946} Oct., 1948 
ners, and J. I. Camp- Sons, Ltd. 
| bell 
Doncaster .| B.R. Eastern Region: J. | Reconstruction of sawmill and body-building | G. Wimpey and Co. 145,098 | Dec., 1946} Dec., 1948 
| I. Campbell shop, &c. | 
Mallaig Pier ..| B.R. Scottish Region : | Repairs to pier, jetty and fish wharf Whatlings, Ltd. | 25,000 | Oct., 1947] 1949 
W. Y. Sandeman 
Glasgow, Dundas Street | Ditto | Removal of steel superstructure ... T. Gebbie and Co., | 26,800 | Sept., 1947 1949 
and North Hanover | Ltd. | 
Street Bridge | | 
Haymarket Locomotive Ditto Machine shop and oil store Mr. Ivan Tait 29,400 | June, 1946] Oct., 1948 
Depot, Edinburgh | | 
Dunbar to Berwick Ditto | Construction of permanent abutments and river | Sir Robert McAlpine | 161,025 | Nov., 1948} 1949 
. training walls at seven bridges (Scotland), Ltd. 
Portsmouth Harbour ...| B.R. Southern Region : | Reconstruction of station, stage 2 .-| Dorman Long and | 180,288 | Aug., 1946 Sept., 1949 
| V.A.M. Robertson | | Co. Ltd.; W. | | 
| Cowlin and Son, 
| Ltd.; Demolition 
j 
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Title of scheme and/or 
purchasing authority 








Consulting engineers or 
supervising authority 


Nature of scheme and notes 





HOME 
Southern Division 


Silloth, timber jetty 
Liverpool, Canada Dock 
Toton 

West London Electrifi- 


cation, North Acton to 
Ruislip 


Port Talbot 


Old Oak Common 
Southall Fon aay 
Banbury 

Westbury 


Chepstow 


Reading 


Southampton Docks 


ABROAD 
Bridge Reconstruction : 
3urma Railways 


Burma Railways 


Eastern Bengal Railway : 
Extension of jetties at 
Chittagong 





B.R., Southern Region: 
V. A.M. Robertson 


B.R. London Midland 
Region : J. Briggs 
Ditto 
Ditto 


B.R. Western Region : 
A.S. Quartermaine 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Ditto 


Ditto 


Ditto 


..| B.R. Southern Region : 


J. H. Jellett 


Rendel, 
Tritton 


Palmer and 


Ditto 


Ditto 
Ditto 


Ditto 





| 
| 
| 


RAILWAYS (continued) 
Removal of defence works 

Repairs to jetty and strengthening of sheet piling 
Goods office accommodation 
Mechanisation and remodelling of up yard, 
earthwork and drainage 


Earthworks, bridges, platforms, &c., for electric 
lines 


New station buildings at Hanger Lane, Perivale 
and Greenford 

Railway works (earthworks, bridges, permanent 
way, &c.) in connection with the New: Abbey 
Works of the Steel Company of Wales 

Staff Hostel bo onal nd tbeatts sabe ows 
Ditto 
Ditto 
Ditto 


Reconstruction of part of bridge over River Wye 


Reconstruction of signal works 

New passenger terminal at Ocean Dock, struc- 
tural steelwork 

Steelwork for reconstruction of Gokteik Viaduct 


Fifteen 100ft spans... 


Fifteen 100ft half-through spans ... 


Ava Bridge, steelwork for replacement of two 
350ft clear war-damaged spans, 
Steelwork for extension of Chittagong jetties 


| 
| Main 
contractors 


Estimated 
cost 


Date of 


starting 





Cementation Co., 
Ltd. 
Mr. Ivan Tait 


Holland, Hannen and 
Cubitts, Ltd. 
En-Tout-Cas Co., Ltd. 


Cleveland Bridge and 


Engineermg Co., 
Ltd. 

Holliday and Green- 
wood, Ltd. 


Sir Robert McAlpine 
and Sons (South 
Wales), Ltd. 

Tersons, Ltd. 

Ditto 
Ditto 

J. T. 
Sons 

Fairfield Shipbuilding 
and Engineering 
Co., Ltd. 

Tersons, Ltd. 


Parsons and 


Cargo Fleet Iron Co., 
Ltd. 


Cleveland Bridge and 
Engineering Co., 
Ltd. 

Cleveland Bridge and 
Engineering Co., 
Ltd. 

Braithwaite and Co., 
Ltd. 

Ditto 


P. and W. MacLellan, 
Ltd. 








66,747 
25,000 
33,870 
84,040 


111,189 


78,356 
452,888 
198,198 

30,225 

54,365 

47,328 


57,186 


250,293 


112,000 


56,709 


48,286 


49,253 
146,390 
42,000 









Sept. 





, 1946 


Mar., 1948 


Mar., 


1948 


Mar., 1948 


Jan., 


May, 


Aug., 


June, 
June, 


1947 


1947 


1947 


1947 
1947 


Nov., 1947 


July, 


Dec., 


May, 


Feb., 


Feb., 


July, 


Aug., 


Sept +9 


Oct., 


1947 


1947 


1948 


1948 


1947 


1947 


1947 
1948 


1948| 





Date of 
completion 


Sept.,1948 
Dec., 1949 


Feb., 1949 


Aug., 1950 


Dec., 1948 


Dec., 1948 


July, 1949 


1948 
1948 
1948 
1948 


July, 
Oct., 
Oct., 
Dec., 


Jan., 1949 


July, 1950 


Nov., 1948 


Dependent 
on supply 
of steel 

Ditto 
Ditto 
Ditto 


Ditto 
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Title of scheme and/or | Consulting engineers or Nature of scheme and notes | Main Estimated| Date of Date of 
purchasing authority supervising authority contractors cost starting | completion 
DRAINAGE AND SEWAGE WORKS | 
HOME £ 
Come Valley Sewerage Sandford Fawcett and} Completion of seven sedimentation and storm) John Howard and} 99,580 | Nov., 1946 — 
Board | Partners water tanks and eight aeration tanks Co., Ltd. 
Ditto Main pumping station Ditto 54,037 | Aug., 1946 1949 
Ditto Completion of power house, fuel oil. store, &e. G. Percy Trentham) 55,800 | June, 1946 _ 
and Co., Ltd. 
Ditto Sludge pumping station, twelve final settlement; Hussey, Egan and] 231,780 | May, 1946 = 
tanks, No. 4 sludge digestion tanks, channels, Pickmere, Ltd. 
&e. 
Ditto Sewers: 700 yds of 75in dia.; 700 yds of 12in} Kinnear, Moodie and| 103,980 | Aug., 1946 _ 
and 9in dia.; Guniting and caulking of tunnel Co., Ltd 
sewer ; manholes 
Ditto Sewers: 1809 yds of 72in dia. pre-cast concrete) A. Waddington and} 131,758 | Nov., 1946 _ 
segment tunnel, Gunite lined ; manholes Son, Ltd. 
Ditto Sewers: 1460 yds of 72in and 6Uin dia. partly Ditto 141,225 | Jan., 1947 — 
in tunnel; 1000 yds of 2lin to 12in dia.; 
manholes 
Ditto Sewers: 2300 yds of 36in to 2lin dia.; man-| W. and C. French,| 56,547 | May, 1947 1949 
holes; 1000 yds of 16in dia. pumping main ;| Lid. 
pumping station 
Ditto Pumping mains; 3 miles of 48in dia. in steel ; Ditto 110,776 | Dec., 1946) 1949 
90ft span pipe bridge, 20ft wide over canal 
Ditto Sewers : 4200 yds of 66in and 63in dia., partly in| A. Waddington and} 344,750 | Oct., 1948 _ 
tunnels ; manholes Son, Ltd. 
Ditto Sludge treatment building, wharf and coal-|/ W. and C. French,| 115,709 | Jan., 1949 — 
| handling plant Ltd. 
Ditto | Power-house machinery ... National Gas and Oil} 120,177 | Dec., 1945 _ 
Engine Co., Ltd. 
Ditto | Cables and cable-laying, distribution, switch and| British Insulated| 31,476 1949 _ 
| fuse gear Callender’s Cables, 
} Ltd. 
Ditto | Sewage pumping plant (three contracts) Hathorn, Davey and| 41,363 | May, 1940 — 
Co., Ltd 5,423 | June, 1946 — 
3,448 | June, 1946 —_ 
Ditto | Sludge drying and handling equipment Dorr Oliver Company,| 181,380 | Oct., 1948 — 
Ltd. 
Melford R.D.C. -| Ditto Roads, sewers, storm water drains and water) W. and C. French,) 36,367 | Apl., 1946) July, 1948 
| mains for housing sites (two contracts) . Ltd. 
Audenshaw U.D.C. G. B. Kershaw and Kauf-| 2} miles of sewers, varying in diameter from 9in| C. V. Buchan and Co.,| 74,320 | Aug., 1946) Feb., 1949 
man to 39in Ltd. 
Ditto | 2} miles of sewers, 9in to 48in, pumping station} Neodox, Ltd. ... 122,874 | July, 1947) Dec., 1949 
| | and rising main 
Bebington Corporation... Ditto 4% miles of sewers, varying in diameter from| John McGeoch andj 203,390 | Nov., 1946, May, 1949 
ldin to 78in Sons, Ltd. 
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purchasing authority 
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Consulting engineers or 
supervising authority 


Nature of scheme and notes 


Main 
contractors 


Estimated 
cost 


Date of 
starting 


Date of 
completion 





HOME 
Denton U.D.C. 


Hale U.D.C, ... 


Hazel Grove and Bram- 
hall U.D.C. 

Swinton and Pendlebury 
Corporation 

Luton Borough Council 


City of Peterborough 
Middlesex County Council 
Wortley R.D.C. 


Wantage and Grove Main 


Drainage 
Wokingham R.D. Main 
Drainage 
Richmond Main Sewer- 
age Board 
Woodstock Corporatio 
Chigwell U.D.C. ... ... 
Ploughley R.D.C.: Kid- 
lington Drainage 
Garforth U.D.: Drainage 


Ruislip-Northwood U.D. 
Drainage 


ABROAD | 
Anglo-Iranian Oil Com- 


pany, Ltd. 
Nairobi Municipality 





G. B. Kershaw and Kauf- 
man 

Ditto 

Ditto 

Ditto 

Ditto 

J. D. and D. M. Watson 


Ditto 
Ditto 


Husband and Co. ... 


Howard Humphreys and 
Sons 
Ditto 
Ditto 


Ditto 
Ditto 


Ditto 
Ditto 


Ditto 


J. D. and D. M. Watson 


Howard Humphreys and 


.| Roads and sewers for housing schemes... 





Sons 


DRAINAGE AND SEWAGE WORKS (continued) 


4} miles of sewers, 7in to 45in, pumping station 
and rising mains 

24 miles of sewers, 7in to 36in, and extensions to 
treatment works 

5} miles of sewers, 9in to 45in, pumping station 
and rising mains 

4} miles of sewers, varying in diameter from 9in 
to 2lin 

2} miles of sewers, 9in to 27in, and new treatment 
works 

Additional sludge disposal plant and settling 
tanks 


Sewers, 6in to 39in, in tunnel and open trench... 


East Middlesex Main Drainage Sewage Works : 
Stormwater tanks 


Sewers, 6in to 24in, 9 miles; treatment works... 


Sonning and Earley : Sewers, 8 miles ; treatment 
wor 

Reconstruction and extension of sewage disposal 
works 

Sewers and sewage works 

Sewage works extensions 


12 miles sewers, treatment works... 
7 miles sewers, sewage disposal works... 
4 miles 18in to 24in trunk sewer ... 


Design of sewers, pumping stations and outfall 
at Abadan 
Sewage disposal works ... 


.|J. F. Finnegan and 


...| J. L. Roger and Son 
.| W. and C. French, 


Ltd. 
-| Direct labour per 
Oxford C.C. 


.| Wm. Birch and Sons, 
Ltd. 
.| John Cochrane, Ltd. 





Direct labour ... 
.+.| Taylor Woodrow, 
Ltd. 


G. Dew and Co., Ltd. 


John McGeoch and 
Sons, Ltd. 

Yarwood’s 
ham), Ltd 

Wm. Eaves and Co., 
Ltd. 

Neodox, Ltd. ... 


(Altrine- 


W.K. Porteous, Ltd.; 
H. C. Janes, Ltd.; 
Candy Filter Co.; 
Glenfield and Ken- 
nedy, Ltd. 

Kottler and Heron, 
Ltd. 

W. and C. French, 
Ltd. 


Co. (Sheffield), Ltd.; 
W. and J. Glossop, 
Ltd. 


James Miller 
Partners, Ltd. 

W. and C. French, 
Ltd. 

Balfour, Beatty and 
Co., Ltd. 


and 


--|1,500,000 


93,827 
167,574 
141,378 

45,000 
142,363 

30,000 


110,000 
181,000 
100,000 


70,000 
80,000 
500,000 


47,000 
25,000 


150,000 
150,000 
70,000 


90,000 








Aug., 1946 
Dec., 1947 
Dec., 1947 
June, 1947 
Mar., 1947 
Apl., 1946 


Nov., 1946 
Apl., 1948 
1948 


Dec., 1946 
Aug., 1946 
Dec., 1947 


June, 194% 
Nov., 1948 


Apl., 1948 
Apl., 1948 
Oct., 1948 


1943 
June, 1947 








June, 1949 
Mar., 1950 
Mar., 1950 
June, 1949 
Dec., 1949 
June, 1948 


1950 


Mar., 1949 
Mar., 1949 
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| 



























. : “ 
River Severn Scheme | 


Meppershall| 
Scheme 


Gourley and Herbert; 


Lapworth 


Partners, 


joint engineers 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto | 
' 
Ditto | 
: | : 
Bucks Water Board :} Binnie, Deacon and} 
Ouse Scheme Gourley 
Ditto 
| 
Ditto | 
] 
| Ditto | 
Higham Ferrers and Ditto 
Rushden Water Board 
Ditto | 
Congleton R.D.C.: Odd Ditto 
Rode Drainage Exten- 
s10ns 
Belfast City and District! Ditto | 
Water Commissioners : | 
Mourne Mountains } 
Scheme 
Ditto 
Biggleswade Water Ditto 
Board : | 


| Filter equipment at Foxcote... 


| Laying approximately 12 miles of 12in to 4in dia- 


25ft deep, capacity 10 m.g. 


Bredon Hill concrete covered service reservoir,| 
108ft diameter, capacity 14 m.g., and ancillary} 
works 

Steel pipes 


Valves and fittings ... 


Laying section of Severn aqueduct, 27in steel] 
main, about 7 miles long 

Pipe laying: 27in and 30in diameter steel main,| 
with Johnson couplings, 15 miles in length 

Pipe laying: 27in diameter steel main, 
Johnson couplings, 16 miles in length 


with 


Pumping machinery for Foxcote Nos. 1 and 2 
pumping stations to be constructed by the} 


Board 


Supply of spun iron pipes, 18in to 12in diameter, | 
and cast iron specials | 

Supply of 10}in steel pipes and specials, with) 
Johnson couplings 





meter spun iron pipes 
Supply of 12in to 4in spun iron pipes and specials 





Construction of sewers and additions to sewage) 
disposal works 


Aqueduct, 53in internal diameter and approxi- 
mately 4}? miles in length, and screening 


chamber 


Intake works in Annalong Valley and tunnel to| 
Silent Valley reservoir, approximately 2} miles 
in length and 7ft 9in by 6ft internal dimension 

Three boreholes, approximately 230ft deep... 


R. G. Horton (Engi- 
neers), Ltd. 


South Durham Steel 
and Iron Co., Ltd. 

Glenfield and Ken- 
nedy, Ltd. 

Direct labour 





Butterley Company, 
Ltd. 

Thos. Bugbird 
Son, Ltd. 


and 


Sulzer Bros. (London), 
Ltd. 


Paterson Engineering} 


Company, Ltd. 
Stanton Ironworks! 
Company, Ltd. 
Stewarts and Lloyds, | 
Ltd. 2 
Winton Hayes, Ltd.| 


Staveley Coal and| 
Tron Co., Ltd. 
En-Tout-Cas Com -! 


pany, Ltd. 


McLaughlin and Har-) 
vey, Ltd., Belfast 


75,000 


512,000 
24,000 
45,000 


101,000 


115,000 | 


24,000 


23,000 
48,000 
50,000 
20,000 


24,000 


24,000 


155,000 


A. M. Carmichael,! 200,000 


Ltd. 


George Stow and Co., 
Ltd. 


39,000 











Title of scheme and/or | Consulting engineers or Nature of scheme and notes Main |Estimated Date of Date of 
purchasing authority supervising authority contractors | cost starting | completion 
| iment 7 
| WATER SUPPLY | | 
HOME £ 
Coventry Corporation :| Binnie, Deacon and’ Meriden No. 2 covered service reservoir, concrete, | Gilbert-Ash, Ltd. 93,000 | Mar., 1947 - 
{ 


| 


Mar., 1948 





| Jan., 1947 
| Jan., 1947 
| Sept., 1947| 





July, 1948 


| July, 1948 

| July, 1948) - 
| Sept., 1948) — 
| 


Sept., 1948 
| 
Sept., 1947] 


| July, 1947) — 


Oct., ei — 
| Jan., we 
| 
| | 


| Sept., 1947 


| Aug., 1947) — 
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| 
Estimated 






































Nature of scheme and notes a Main Date of Date of 
purchasing authority | supervising authority e | contractors cost starting | completion 
| | | | 
* | 
HOME | WATER SUPPLY (continued) | £ 
Biggleswade Water, Binnie, Deacon and} Iron removal plant .. roa ; Candy Filter Co., Ltd.| 20,000 | Nov., 1948) — 
Board: |Meppershall Gourley | Reinforced concrete water towe er, capac ity 300, 000! Holland and Hannen| 28,000 | Nov., 1948) — 
Scheme | gallons _ and Cubitts, Ltd. | 
Docking R.D.C., Norfolk! Sir Cyril Kirkpatrick and) 40 ee of water main, pumping station, reservoir] F. W. Shanks, Ltd.| 200,000 | Sept., 1948 -- 
Partners | and water tower 
South Kesteven R.D.C....| G. B. Kershaw and Kauf-| 37 miles water mains, 9in to 3in, and booster|’ Stamford Construc -| 112,000 | Dec., 1947} Dec., 1949 
man | stations tion, Ltd. 
Ditto | 7 miles water mains, 12in to 4in, reservoir and) Edward Thompson,| 40,000 | Dec., 1948} Mar., 1950 
booster station Ltd. | 
| } 
birmingham Corporation| Sir Wm. Halcrow and} Dam across River Claerwen... Edmund Nuttall,'1,500,000 | 1946 | 1951 
Water Department | Partners Sons and Co. (Lon- | 
don), Ltd. | 
Derwent Valley Water} G. H. Hill and Sena! Impounding reservoir... Rd. Baillie and Sons,| 850,000 Jan., 1936) 1948 
Board : Ladybower! (Manchester) Ltd. 
Reservoir | | 
South Staffordshire Ditto Ditto John MowlemandCo.,} 850,000 1947 | 1952 
Waterworks Company :| Ltd. | 
Blithfield Reservoir } | | 
Huddersfield Corpora -| Ditto } Ditto Lehane, Mackenzie} 750,000 1946 1951 
tion : Digley Reservoir| and Shand, Ltd. | 
Staffordshire Potteries! Ditto Trunk mains; bore-holes I Whittaker Ellis, Ltd.| 220,000 1947 | 1948 
Water Board: Peck- | E. Timmins and Sons 45,000 | 1947 _— 
forton Scheme Ltd. | 
Congleton Corporation a Ditto Trunk mains, service reservoir, &c. A. E. Farr, Ltd. 47,000 1948 1949 
Exmouth U.D.C. ... ... Ditto Bore-hole ... T. Matthews, Ltd. 13,500 1948 | 1949 
East Lothian Water} Ditto Trunk mains Rd. Baillie and Sons,} 27,000 1948 | 1949 
Board Ltd. | } 
Ralph and Partner 38,500 1948 | 1949 
Berwickshire County} J. and A. Leslie and Reid| Impounding reservoir on Watch Water “i Rd. Baillie and Sons,| 250,000 Nov., 1948 - 
Water Ltd. 
Ditto Cast iron pipes... Stanton Ironworks! 49,376 | Aug., 1948! _ 
| Company 
Metropolitan Water | Metropolitan Water) Construction of 16 slow-sand filters, contact tank! John Mowlem and Co.,|2,160,000 | Sept., 1947} 1950 
Board Board | and pumping station, Ashford Common Ltd. 
Ditto Construction of a concrete contact and balancing} McLaughlin and Har-| 197,000 | Mar., 1948) Sept., 1949 
| tank, Barnes Works vey, Ltd. 
Ditto | Steel and concrete pressure contact tanks at Bex-| J. B. Edwards and} 30,150 | Mar., 1948) Jan., 1949 
| | ley, Crayford and Orpington - (Whyteleafe), 
| td. 
Ditto Sinking well at Bexley and driving headings to} Le Grand, Sutcliffand| 38,000 | May, 1948) Sept., i949 
connect to existing bore-holes Nos. 1 and 2 Gell, Ltd. 


| 



































xiv—THE ENGINEER CIVIL. ENGINEERING CONTRACTS Jan. 28, 1949 
Title of scheme and/or | Consultingengineersor | Nature of scheme and notes Main Estimated} Date of Date of 
purchasing authority | supervising authority | contractors cost starting | completion 
=: 
| WATER SUPPLY (continued) £ 
HOME 
Metropolitan Water | Metropolitan Water 54in conduit, distributing reservoir to Hampton) William Moss and} 47,000 | June, 1946} Aug, 1918 
Board | Board Sons, Ltd.; Horse- 
} | ley Bridge and 
Thos. Piggott, Ltd. 
Ditto | Reconstruction of low-level slow-sand filter beds,| Direct administration! 196,000 | Mar., 1947 — 
| Hampton Works 
Ditto Sunnyside pumping station ... .| F. R. Hipperson and} 108,000 | May, 1947 1949 
Son, Ltd.; W. H. 
Allen Sons and Co., 
Ltd. 
Ditto | Experimental filtration plant, Kempton Park} Paterson Engineering} 55,000 | Feb., 1947] Apl., 1949 
| | wor Co., Ltd; Candy 
| Filter Co., Ltd.; J. 
B. Edwards and 
| Co. (Whyteleafe), 
| | Ltd. 
Ditto | Interim scheme of reconstruction, Lee Bridge| F. R. Hipperson and| 189,750 | Apl., 1946 1949 
works (new building, electrical pumping plant,;} Son, Ltd.; Hathorn, 
|  g¢ontact tank, mains and connections, &c.) Davey and Co., 
Ltd.; Braithwaite 
and Co., Engineers, 
Ltd.; William Press 
| and Son 
Ditto | 54in and 48in mains, Ashford Common to Kemp-| J. L. Eve Construc-} 369,600 | July, 1948) July, 1950 
| ton Park and Hampton Hill tion, Ltd.; South 
| | Durham Steel and 
Iron Co., Ltd. 
Ditto | 60in main, Kempton Park to Cricklewood Section No. 1.—J. B./1,500,000 | Oct., 1948} Apl., 1950 
| Edwards and Co. 
(Whyteleafe), Ltd.; 
South Durham Steel 
and Iron Co., Ltd.; 
Victaulic Co., Ltd.; 
and Head, Wright- 
sor and Co., Ltd. 
Ditto Improvement of supply to Enfield, Cheshunt and} William Press and} 38,000 | Mar., 1948) Mar., 1949 
Southgate. Stage I: 24in connection and 1400} Son | | 
yards of 24in main, Powys Lane to Green 
| Lanes, Southgate | 
Ditto | Improvement of supply to Sunbury: 600 yardsof| J. B. Edwards and} 24,500 | Sept., 1948) May, 1949 
| 15in main, 1955 yards of 12in main, and 975! Co. (Whyteleafe), | 
| yards of 6in main, and installing three electric- Ltd. 
| 


ally driven pumps at Ashford Common works 
























Tit 
pl 


Met 
B 


Loch 
El 


Mull: 
Af 
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Title of scheme and/or 
purchasing authority 


Consulting engineers or 
supervising authority 
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Nature of scheme and notes 


Main 
contractors 





HOME 
Metropolitan Water 
Board 
st. Ives R.D. Water’ 
Supply 
ABROAD 


Municipality of Tehran, 
Iran 


Shiraz Water Supply Co., 
Iran 
Anglo-[ranian Oil Com- 
, Ltd. 
Trinidad Government ... 


Nairobi Municipality 
Water Supply 


HOME 

Loch Alsh project: North 
of Scotland Hydro- 
Electric Board 


Mullardoch - Fasnakyle - 
Affric project: North 
of Scotland Hydro- 
Electric Board 








Metropolitan Water 


Board 
Ditto 
Ditto 
Howard Humphreys and 
Sons 


Sir Alexander Gibb and 
Partners 


Ditto 
J. D. and D. M. Watson 
Howard Humphreys and 
Sons 
Ditto 
Ditto 


Ditto 


Sir William Halcrow and 
Partners 


Ditto 











WATER SUPPLY (continued) 


Laying 2180 yards of 18in main from Queen Anne 
Avenue, Beckenham, to Bromley Common 


Reconstruction of filter beds Nos. 5 and 11 at 


Surbiton works 


Construction of four additional secondary filter 


beds at Walton works 
Mains and reservoir... 


Piped water supply to city of Tehran ... 


| Piped water supply to town of Shiraz ... 


Purification plant, pumping stations, mains and 


bulk storage tanks at Abadan 
Treatment plant, Caura ... sate 


Tobago dam 
Ruiru dam 


Pipeline, 18 miles 


HYDRO-ELECTRIC WORKS 


Dam, pipeline and associated works 


Dams, tunnels, &c. 


Z Ww. 


.| Civil 


.| Civil 


J. B. Edwards and 
Co. (Whyteleafe), 
Ltd. 

Direct administration 


John Mowlem and 
Co., Ltd. 


*9 


| Stamford  Construe- 


tion Company 


.| Civil engineering : not 
yet settled. British 





and foreign sup- 


pliers of plant and 


construction mate- 
rials 
Local contractors 


| 
| Direct labour 
| P.W.D. 


Ditto 


Ltd. 
Ditto 


works : Richard 
Costain, Ltd.; pipe- 
line : Horseley 
Bridge and Thomas 
Piggott, Ltd. 


works : John Coch- 
| vane and Sons, Ltd. 


and C. French, 








Estimated| Date of 
cost starting 
£ 
21,500 | Oct., 1947 
40,000 | Feb., 1947 
345,000 | Oct., 1947 
24,000 | Dec., 1947 
6,000,000 1949 
400,000 | June, 1948 
1,000,000 | Nov., 1948 
80,000 — 
170,000; — 


300,000 | 1945 
| 
184,000 | Dec., 1948 


} 





engineering} 


engineering 


| 


120,000 | 1946 


4,400,000 | 


| 


1947 
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Jan. 














| 
Title of scheme and/or | Consulting engineers or Nature of scheme and notes | Main Estimated; Date of 
purchasing authority supervising authority | contractors cost starting 
! | | | | 
HOME HYDRO-ELECTRIC WORKS (continued) —_| : 4 | 
| | 
Gairloch Project : North) Sir William Halcrow and Power station, pipeline and associated works . Civil engineering} 65,000 / 1948 | 
of Scotland Hydro-| Partners works : Duncan 
Electric Board Logan (Contrac- 
| tors), Ltd. 
Tummel-Garry project :| Sir Alexander Gibb and| Hydro-electric development, 148,000kW in Perth-| Cementation Com-}4,100,000 | June, 1946 


North of Scotland 
Hydro-Electric Board | 


Fannich Project : North 
of Scotland Hydro- 
Electric Board 

} 

Loch Sloy project: North) 
of Scotland Hydro- 
Electric Board 

Morar project: North 


of Scotland Hydro- 
Electric Board | 
Storr Lochs  Project,| 
North of Scotland 
Hydro-Electric Board] 


Shira Project, North of 
Scotland Hydro-Elec-| 
tric Board | 


Partners and Merz and| 
McLellan | 


Ditto 


James Williamson and) 


Partners 


J. A. Leslie and Reid 


Blythand Blyth ~... ...| 


Babtie, Shaw and Morton 
' 


shire | 
} 


Erection of main transmission lines 


Hydro-electric development, 24,000kW in Ross- 


shire 


Dam, 
station, 


tunnel and pipelines, aqueducts, 


130,000kW 


power 


Erection of main transmission lines 


Low-head power station, 600kW ... 


Power station, dam, pipeline, sluice valves and 
associated works 


Dams, tunnels and associated works 


Balfour, 


Edmund 


Balfour, 


Whatlings, Ltd. 


Civil 


A. 


. L. Eve Construc- 


A. M.| (Stage I) | 
Ltd.; ‘17, 000,000 | 
(Stage ” 


pany, Ltd.; 
Carmichael, | 
Glenfield and Ken-| 
nedy Ltd.; G. Wim-| | 
pey and Co., Ltd.; 
P. and W. MacLel-| | 
lan, Ltd.; Wm. | | 
Tawse, L td. | | | 
1,650,000 | 1947 








tion Co., Ltd. 


Beatty and|2,100,000 
Co.; Mechans, Ltd.; 

John Bisset and 

Sons ; Wm. Tawse, 

Ltd. 


Autumn, | 
1946 


Nuttall,|3 May, 1945 
Sons and Co., Ltd.;! 

Balfour, Beatty and } 
Co., Ltd.; Sir Wm.| 
Arrol and Co., Ltd.; 
Hugh Leggat and| 
Sons, Ltd.; Glen- 
field and Kennedy, 
Ltd. 


,000,000 | 


Beatty and 910,000 1947 
Co., Ltd. 


72,000 1945 


| 
| 
James} 250,000 | 1948 
Miller and Part- ‘ 
ners, Ltd.; sluice 
valves, Glenfield 
and Kennedy, Ltd.| 
M. Carmichael,|3,150,000 | 
Ltd. | 
| 


works, 


1948 





28, 1949 


Date uf 
completion 





1950 


1949 


1949 


Summer, 
1948 


1950 


1951 




















Lu 


Ow 





Owen 
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Title of scheme and/or 
purchasing authority 


Consulting engineers or | Nature of scheme and notes 


supervising authority | 


Main 
contractors 





Estimated 


cost 





Date of 


starting 


Date of 
| completion 





HOME 


Cowal Project, North of 
Scotland Hydro-Elec- 


tric Board 


Lussa Project, North of 
Hydro-Elec- 


Scotland 
tric Board 


ABROAD 
Falls : 
Electricity Board 


Aswan Hydro - Electric! 
Scheme: Hydro-Elec- 
tric Power Depart- 
ment, Government of | 
Egypt 

Ceylon Hydro - Electric| 
Scheme 





Uganda 


| Gourley ; Gruner Bros.| 


HYDRO-ELECTRIC WORKS (continued) 


..| Power station, dams, tunnels, pipelines, &c. 


| | 
| | 


Crouch and Hogg ... 





| ‘ | ee | 
| James Williamson and! Dam, tunnel, pipelines, &c. ... She Wane.) teeas 

Partners, and Strain &| | 
Robertson | 





| 


| Kennedy and Donkin and) Hydro-electric development ... 


Sir Alexander Gibb and/| 
Partners 


Kennedy and Donkin ;} Temporary dam and bulk excavation 
Binnie Deacon and/ 


| om ° . eo 
| Foundations and superstructure for power station| 


Preece, Cardewand Rider} Dam, tunnels, pipeline, haulageway, power| 
| station, 25,000kW (Stage I), transmission line, 
receiving station, and associated work 


Dam 


Not yet settled 


Not yet placed... 


Civil works, Crowley,| 
Russell and Co., 
Ltd.; power sta- 


tion and pipeline, 
John Woodrow and 
Sons (Builders), 
Ltd.; tunnel, What- 
lings, Ltd. 


and = tunnel, | 
John Woodrow and 
Sons (Builders), 
Ltd.; pipelines, 
Stewart & Lloyds, 
Ltd.: valves and/ 
sluices for pipelines, | 
Glenfield and Ken-| 
nedy, Ltd. 





| 


tion des 
nolles, Paris 


Batig-| 


Steelwork : Redpath, 
Brown and Co.,| 
Ltd.; pipeline :| 
South Durham} 
Steel and Iron Co., 
Ltd.; transmission 
line: British Insu-} 


lated Cables, Ltd.;} 
machinery and| 
equipment : British) 
Thomson - Houston} 
Co.,. Ltd; civil] 
engineering work :| 
direct labour 


£ 


570,000 


300,000 


LE 


Société de Construc-| 600,000 


LE 


--+|4,000,000 


1,332,000 


| 
4,700,000 | 





1947 


1948 


1949 


| 
| 


| 
| 
| 
| 
| 


Summer, | 


| Jan., 1948 


1949 





1949 


1950 


1949 


| Sept., 1939] Stage I 
(delayed | 


| 
| 
} 
| 


during 
war 
period) 


| 
} 
| 
| 


early 
1950 
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lief : Iraq Government 





Frank and Gwyther 








yah : escape channel and regulator 








| Balfour, Beatty and 
td. 


” 











Title of scheme and/or | Consulting engineers or Nature of scheme and notes Main Estimated| Date of | Date o: 
purchasing authority supervising authority contractors cost starting |completion 
ROADS, BRIDGES AND TUNNELS £ 
HOME 
Elimination of Level] Rendel, Palmer and Railway bridge, widening of highway and _ John Cochrane and 57,000 | Aug., 1939} Sept., 19.18 
Crossings, Essex Coun- Tritton trian subway, High Street, Wanstead __.... ‘ Sons, Ltd. 
ty Council, and Rail- 
way Executive, Eas- 
tern Region 
Ditto Railway bridge and viaduct, footbridge and | W. and C. French, 88,000 , Apr., 1940) 1949 
pedestrian subway, George Lane, Woodford Ltd. 
Joint County Councils} Mott, Hay and Anderson | Tunnels under River Tyne: Contract No. 1, | Charles Brand and | 633,000 | Sept., 1947 — 
of Northumberland pedestrian and cyclist tunnels and escalators Son, Ltd. 
and Durham 
Imperial Chemical In- Ditto Tunnel under River Tees to connect Wilton and | Kinnear, Moodie and | 139,000 | Apr., 1947) Nov., 194% 
dustries, Ltd. Billmgham Works Co., Ltd. 
Deptford Creek Bridge L.C.C. Replacement of existing bridge damaged by | Cleveland Bridge and | 300,000 | Mar., 1947) Sept., 1919 
| enemy action by new opening bridge 70ft wide Engineering Co., 
with dual carriageways, each 20ft wide, 5ft Ltd. 
central reservation and two 12}ft footways, 
span 70ft. Work includes construction of 
temporary opening bridge 
Emergency Thames Ditto Removal of three emergency bridges ... Peter Lind and Co., 78,000 | Sept., 1947) Mar., 194") 
Bridges ods Ltd. 
ABROAD 
Baghdad Railway Bridge:| Coode, Vaughan - Lee, | Railway and road bridge over River Tigris: | Holloway Bros. (Lon-| 962,000 | Nov., 1945) Aug., 194) 
Iraq Government Frank and Gwyther piers, abutments, approach viaducts, don), Ltd. 
Euphrates Railway Ditto Railway bridge over River Euphrates: piers, Ditto 180,000 | Jan., 1946) June, 194) 
Bridge,: Iraq Govern- abutments 
ment 
| 
IRRIGATION 
ABROAD 
Sherkat Sehami Kuh-} Sir Alexander Gibb and | Diversion weir, intake works and tunnel about | Nortrac-Iran 560,000 | Oct., 194 - 
rang, in association} Partners 1? miles in length, to carry the headwaters of 
with Independent Ir- the Karun River for irrigation purposes | | 
rigation Corporation, | 
Isfahan, Iran 
Habbaniyah Flood Re-| Coode, Vaughan - Lee, | Inlet channel and regulator into Lake Habbani- 2,000,000} Nov., 1946) Mar., 1951 
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Title of scheme and/or 
purchasing authority 






Consulting engineers or 
supervising authority 


Nature of scheme and notes 


Main 
contractors 


Estimated 
cost 





Date of 
starting 












Date of 
completion 














HOME 
Diversion of River Don 


Steel, Peech and Tozer, 


Ltd. 
Widening of River near 
Wearmouth Bridge 


River Nene Catchment 
Board 

Lee Navigation, Edmon- 
ton 


HOME 


Patons and Baldwins, 
Ltd. 
Fisons, Ltd. 


British Rollmakers 
Corporation 


Dublin Port Milling Co., 
1 


tc. 


Bakelite, Ltd. 


Extensions to Chemica 


Husband and Co. 


River Wear Commis- 


sioners 


River Nene Catchment 
Board 

Docks and Inland Water- 
ways Executive, S.E. 
Division 


Sir Alexander Gibb and 
Partners 

Sir Alexander Gibb and 
Partners, in associa- 
tion with G. A. Maun- 
sell and Partner 


Sir Alexander Gibb and 
Partners 


Ditto 


Ditto 


I} Husband and Co. 


Factory, Chapeltown: 
Newton, Chambers and 
Co., Ltd. 
Scrapyard Crane Gan- Ditto 
tries: Steel, Peech and 
Tozer, Ltd. 
Works Extensions : Ditto 


Ferodo, Ltd., Chapel- 
en-le-Frith 





..| Reinforced 


RIVER IMPROVEMENTS 


steel works 
Widening and deepening the dredged channel at 


a narrow bend. Construction of a steel sheet- 
piled retaining wall 


Piling of navigation following flood damage... 





MISCELLANEOUS 


} 

| 

| Site development and civil engineering works for 

| new factory at Darlington 

Site development, piling and civil engineering 
work in connection with new factory at Im- 

| mingham 

| 


| Site development and civil engineering works for 
new foundry and machine shops at Crewe 


| Reinforced concrete grain silo capacity 12,000 
tons of wheat, and grain-handling plant 


Site development and civil engineering works for 


new chemical plant at Aycliffe 


concrete steel-framed factory 
building, railway sidings and road works 


Two reinforced concrete overhead crane gantries 
each 1000ft long by 80ft span 


Factory buildings, main drainage water supply, 
road works 





Straightening of river to assist replanning of 


River wall, Wisbech, 1430ft of sheet steel piling ... 





George Longden and 
Sons, Ltd. 


Direct labour, Pur- 
die, Lumsden and 
Co., Ltd. 

Direct labour 


J. M. (Contractors), 
Ltd.; W. and C. 
French, Ltd. 


John Laing and Son, 
Ltd 


Arthur Monk and Co., 
Ltd. 


Geo. Wimpey and 
Co., and others not 
yet settled 

Not yet settled 


Geo. Wimpey and 
Co., and others not 
yet settled 


Henry Boot and Sons, 
Ltd. 


George Longden and 
Sons, Ltd. 


Kirk and Kirk, Ltd. 





£ 


60,000 


86,439 


112,000 
50,000 


2,500,000 
approx. 
500,000 
approx. 


200,000 


300,000 


750,000 


150,000 


110,000 


450,000 





Dec., 1948 
June, 1948 


Early 1949 


Early 1948 


1946 


1947 


Mar., 1948 


Early 1949 


Jan., 1949] 


1945 


Oct., 1948 


1945 





















Aug., 1949 


1950 


June, 1949 


| 


Sept., 1949 


June, 1949 


1950 
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purchasing authority 
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Main 
contractors 
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Estimated 
cost 


Date of 
starting 


Date of 
completion 





HOME 
Joseph Lucas, Ltd. Husband and Co. 


National Glass Works, Ditto 
Ltd. 

Newhaven and Seaford | 
Sea Defence Commis- 
sioners 

Swanage Pier Co. 


| 
| 
| 


Sir William Halcrow and 
Partners 


..| M. du Plat Taylor 


| 
ABROAD 
Silo : ae Vaughan - Lee, 

' 

| 

! 


Baghdad Grain 


Iraq Government Frank and Gwyther 





MISCELLANEOUS (continued) 

| 

Research Establishment connected with the 
development ofigas turbines 

Extensions to works at York, including new 

compressor house and special foundations 

Strengthening of sea wall, construction 

groynes and other works 


of 


Reconstruction of piers (partly war damage) 





Grain Silo of 5000 tons’ capacity : foundations, 

reinforced concrete storage bins, steel and | 

. ° 5 . - | 
brick building, machinery, jetty 


J. W. Whittall and 
Sons, Ltd. 
F. Shepherd and Son 


Demolition and Con- 
struction Co., Ltd. 


R. Humby 


Holloway Bros. (Lon- 
don), Ltd. 





£ 
250,000 
70,000 
450,000 


26,500 


200,000 





1948 
1948 
1946 


June, 1946 


Nov., 1946) 





1950 
1949 


1950 


Mar., 1949 


Dec., 1949 
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A Seven-Day Journal 


Festival of Britain, 1951 


‘Jae Council of Industrial Design states 
that it has been charged by the Government 
with the responsibility for selecting all the 
contemporary manufactured articles to be 
in the exhibitions associated with the 
Festival of Britain, 1951. The precise methods 
of selection of manufactured goods, in their 
many categories, have not yet been decided, 
he the principle.of selection is defined as 
“the highest standard of contemporary design, 
embracing functional, esthetic and engineer- 
g qualities.” It is explained, however, that 
any selection is possible there must be 
some assessment of the products available. 
To that end, the Council of Industrial Design 
has opened a “1951 Stock List,” which is a 
aphic card index of all manufactured 
foducts of such a standard of excellence as 
gould qualify them for display in 1951, or at 
jeast for submission to a panel of selectors. 
Tn order that the stock list may be widely 
tative of all branches of industry 
and may represent the greatest number of 
firms in each branch, manufacturers are invited 
to send to the Council of Industrial Design 
phs, catalogues, leaflets or samples 
trating those items which they consider 
to be their best work, bearing in mind that 
best-selling lines are not necessarily those 
which reflect the greatest credit on a company. 
In addition, the Council will welcome news of 
new processes and new materials which, if 
brought to the notice of industrial designers, 
gould be exploited in time to enrich the “ 1951 
Btock list.” It should be noted that, if so 
fequested, the Council will treat photographs, 
‘amples or technical data as strictly confidential, 
although it is anticipated that, as well as being 
‘seful for the Festival of Britain, the stock 
Tist will become a valuable reference for all 
‘manner of enquiries about British industrial 
‘design from home and overseas. The address 
“of the Council of Industrial Design is Tilbury 
House, Petty France, London, 8.W.1. 


ae Radio Industry’s Exports 
' Accorpine to figures given at the recent 
annual general meeting of the Radio Communi- 
@ation and Electronic Engineering Associat on— 
Seonstituent body of the Radio Industry Council 
exports of British radio equipment, naviga- 
al aids and industrial electronic apparatus 
doubled in 1948. It is estimated that the 
ue of these exports exceeded £3,000,000 
mpared with £1,500,000 in 1947. The original 
target for 1948 was £2,550,000, but was 
increased to £3,060,000. Quoting these 
ures, the chairman of the Association, Mr. 
T. Hinton, said that, if present conditions 
ntinued, there was little doubt that the 1949 
rget of £3,300,000 would be reached. Broad- 
t transmitters, he said, accounted for some 
per cent of the industry’s exports, communica- 
equipment for 60 per cent, and marine and 
tion navigational aid equipment for 20 per 
. The satisfactory export position applied 
0 to electronic equipment for industry for 
ch purposes as control, measurement, count- 
g, flaw detection and heating. The growing 
“Mportance of this section of the industry was 
“Shown by the fact that it accounted for 10 per 
e nt of the total home sales in 1948 and 5 per 
‘ent of our exports. Referring to navigational 
#ids, Mr. Hinton said that by the end of the 
Year the number of ships equipped with British 
fommercial radar as distinct from adapted 
fartime equipment was about 300, and in 1949 
Hshould be possible to equip more than a ship 
‘day. The Britis’ 3cm ship radar sets, con- 
ing to the Ministry of Transport’s very 
Kacting specification, were now coming into 
Production in increasing quantity. This equip- 
lent and Britain’s harbour and ferry radar 
istallations—the first in the world—which 


came into operational use during the year, and 
had already proved their value in fog, would 
demonstrate the industry’s belief that Britain 
still held the lead in radar. 


Profit-Sharing in Co-Operative 
Productive Societies 


Statistics issued last week by the Co-opera- 
tive Productive Federation give details of the 
working of its associated societies during 1947. 
Of the forty-two societies which make returns, 
nine are placed in the Miscellaneous Trades 
group, four of them being concerned with the 
engineering and allied trades. The nine societies, 
an increase of two on the preceding year, had 
at the end of 1947 a membership of 1136 and a 
share and loan capital of £72,081. Between 
them they did business amounting to £408,036, 
and had a payroll of 652 employees, the wages 
bill amounting to £188,429. The two new- 
comers made no return of their balances. The 
other seven had a net surplus of £18,058 on 
the year’s trading. Of this sum the share- 
holders of two societies received £246, the 
employees of five societies shared £13,247, and 
two societies distributed £265 among their 
customers ; while two societies made grants 
tot lling £267 to educational funds. Specific 
figures for the engineering and allied societies 
in this group show Walsall Locks and Cart Gear, 
Ltd., to be the largest. At the end of the year 
it had a surplus of £13,079, of which £214 went 
to capital, £11,300 (10 per cent) to labour, and 
£180 was allocated for educational purposes. 
A surplus of £1262 enabled the Leicester 
Carriage Builders and Wheelwrights, Ltd., to 
distrioute £365 (3} per cent) among its workers 
and £250 (1} per cent) to its customers. East 
London Toy Factory, Ltd., had to draw on 
its reserves to declare a bonus of £610 to its 
employees and grant £87 for education out of 
@ surplus of only £221. The Documentary 
Technicians’ Alliance, Ltd., the establ shment 
of which we recorded last year, did bus ness 
totalling £30,348, but its surplus of £380 did 
not permit any distribution. It is to be noted 
that the Ministry of Labour’s annual survey of 
profit-sharing and co-partnership, suspended 
during the war, has not yet been resumed. 


Defence Services Research Facilities 
Committee 


At the invitation of the Council of the Royal 
Society, the Lords Commissioners of the 
Admiralty, the Army Council, the Air Council, 
and the Ministry of Supply have appointed 
representatives on a Defence Services Research 
Facilities Committee. The terms of reference 
of the new Committee are as follows: “ To con- 
sider proposals for the use of Service facilities 
and personnel for assisting scientific research, and 
to make recommendations to the Council of the 
Royal Society, the Lords Commissioners of the 
Admiralty, the Army Council and the Air Coun- 
cil.”” The committee consists of the Chairman, 
Sir Geoffrey Taylor, F.R.S.; Professor P. 
M. S. Blackett, F.R.S., Sir Harold Spencer 
Jones, F.R.S., Dr. A. C. Menzies, and Mr. 
F. S. Russell, F.R.S., the Royal Society ; 
Vice-Admiral A. G. N. Wyatt (Hydrographer), 
_Mr. F. Brundrett (C.R.N.S.S.), the Admiralty ; 
Lieut.-General Sir Kenneth Crawford (D.C.I. 
G.S.), Dr. O. H. Wansbrough-Jones (Scientific 
Adviser to the Army Council), the War Office ; 
Air Vice-Marshall C. E. N. Guest (Assistant 
Chief of Air Staff—Operations), Mr. G. S. 
Whittuck (Head of 8.6), the Air Ministry ; 
and Dr. F. J. Wilkins (Principal Director 
of Scientific Research—-Defence), and Mr. 
H. M. Garner (Principal Director of Scientific 
Research—Air), the Ministry of Supply. The 
committee proposes to conduct its business 
through panels of scientists and Service repre- 
sentatives, who are specially interested in 
specific projects, and at its first meeting panels 


were formed to cover the following subjects : 
submarine gravity measurements, surplus ex- 
plosives, magnetic survey, aerial photography, 
and scientific expeditions. Scientists wishing 
to submit proposals for consideration by the 
committee should communicate their sugges- 
tions in the first instance to the Assistant 
Secretary, the Royal Society, Burlington House, 
London, W.1. 


Electricity Load Spreading 


THE Electricity Committee of the London 
and South-Eastern Regional Board for Industry 
issued a statement at the end of last week 
appealing to commercial and industrial con- 
sumers of electricity to continue to spread as 
much of their load as possible into the period 
outside the peak hours. The statement says 
that 280,000 commercial and industrial con- 
sumers within the region were approached 
about electricity load-spreading arrangements, 
and wh ist the great majority of them are cutting 
their peak load by 20 per cent, there are still 
some consumers ‘“ who are not playing their 
part.” Despite the mild winter, the statement 
points out, there have been only two weeks 
during the whole of the period from the begin- 
ning of November when shedding by alteration 
of voltage has not been necessary at intervals, 
either in the morning or evening. It is 
explained that even without worse weather the 
electricity supply position wll be aggravated 
during the present month by the fact that, owing 
to essential maintenance and repairs, there will 
be less generating plant—approximately 5 to 
10 per cent less has been estimated—in opera- 
tion than in January. Within the region, the 
Board has set up 132 working committees, and 
consumers who have not so far entered into an 
arrangement to spread 20 per cent of their 
peak load are urged to approach their working 
committee or the local electricity manager and 
make the necessary arrangements immediately. 


Chamber of Shipping of the United 
Kingdom 

At a meeting of the Council of the Chamber 
of Shipping of the United Kingdom, held on 
Thursday, January 27th, under the Presidency 
of Sir George P. Christopher, Mr. Colin 8. 
Anderson, director of Anderson Green and Co., 
Ltd., managers of the Orient Steam Naviga- 
tion Company, Ltd., was nominated as Presi- 
dent of the Chamber next year, on the propo- 
sition of Sir Leighton Seager, seconded by Mr. 
Aubrey Lloyd. Sir Guy Ropner, director of Sir 
Robert Ropner and Co., Ltd.,shipowners, of Dar- 
lington, was nominated as Vice-President, on 
the proposition of Sir William Currie, seconded 
by Sir Philip Haldin. The industry welcomed 
the transference of the Central Freight Division 
of the Ministry of Food to the city, and the 
assumption of increased responsibility by the 
Baltic Exchange through the Baltic Charter- 
ing Committee as a further step towards the 
resumption of normal commercial practice 
in the shipping industry. Shipowners voiced 
their concern with regard to delays and addi- 
tional expense to British ships in the Suez 
Canal Zone, as the result of action by the 
Egyptian Government. Another matter con- 
sidered was the possible revival of Japanese 
and German shipping. The Ports Committee 
of the Chamber of Shipping and the Liver- 
pool Shipowner’s Association has had under 
consideration the position of the North East 
Coast ports, which are now being visited 
by representatives of the Docks and Inland 
Waterways Executive of the British Trans- 
port Commission. The shipping industry 
maintains that under the terms of the Trans- 
port Act any scheme proposing any measure 
of port grouping can only be justified if it 
would produce greater efficiency and more 
economical working. 
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| A Review of the Burma Railways 


By N. JOHNSON, M.I.Loco.E.* 
No. I 


HisToricaL BACKGROUND 


ypegerry responsibilities in Burma may 

be said to have commenced at the con- 
clusion of the first Burmese war in 1827, 
when Arakan and that territory south of 
Rangoon known as Tenasserim, and includ- 
ing Tavoy, were ceded to Britain. 

In 1852 another clash occurred, which 
resulted in the area of British influence 
extending to a line some 200 miles north of 
Rangoon, running eastwards from the Irra- 
waddy River, and including the important 
centres of Prome and Toungoo. 

The last king of Burma was Thibaw, 
whose palace and court were at Mandalay, 
and the tyranny and oppression rampant 
in his time, together with acts of bad faith 
and unjustifiable discrimination against legi- 
timate British trade interests, provoked the 
incident known as the third Burmese war. 
This campaign lasted but a few weeks, 
Thibaw’s forces scarcely making even a 
show of resistance, and the Kingdom of 
Ava, which, speaking generally, constituted 
the area known as Upper Burma, with 
Mandalay as its centre, was annexed by 
the British on January 1, 1886, and the 
whole territory of Burma became a pro- 
vince of the Indian Empire. It remained 
thus until, under the Government of Burma 
Act (1935), Burma was separated from 
India. This event took effect from April J, 
1937, and Burma virtually became an auto- 
nomous country with an elected legislature, 
which was responsible for all facets of 
government, except for a few reserved sub- 
jects, namely, defence, foreign affairs, finance 
and currency, which continued to be directed 
from Whitehall. In December, 1941, Burma 
was invaded by the Japanese, who remained 
in full occupation until the country was 
liberated by the Allies in the middle of 
1945. From that time Burmese political 
leaders intensified their campaign for com- 
plete independence, and their demands 
being granted, Burma left the British Com- 
monwealth of Nations on January 4, 1948. 

During this comparatively short associa- 

tion of Britain with Burma, the country was 
pacified, serious dacoity (robbery by armed 
gangs) practically eliminated and British 
ideas of freedom of the individual in speech 
and action—so long as the peace of the 
community was not threatened—took root. 
British achievements in the spheres of 
social progress and development of the 
resources of the country have also left 
their mark ;_ though all the policies pursued 
may not have met with the unqualified 
appreciation of some Burmese poli- 
ticians, it can hardly be denied that under 
British rule and until the catastrophe of the 
Japanese invasion of Burma, the country 
had prospered, the vast majority of the 
population was happy and contented and 
people could go about their legitimate busi- 
ness without let or hindrance. Prominent 
amongst British enterprises in Burma, which 
assisted in the unification and development 
of the country and in building up the pros- 
perity of its people, was the Burma Rail- 
ways, a metre-gauge system of some 2060 
route miles in length and a capital value 
of some £26,000,000. 


Brier OUTLINE OF RaILwAY DEVELOPMENT 
The first undertaking in 1869 was the 





* Lately C.M.E., Burma Railways 


survey under Government auspices for a 
railway between Rangoon and Prome, on 
the Irrawaddy River. The metre-gauge 
was adopted ; construction of the 161 route 
miles of track was commenced in 1874, and 
the line opened for traffic on May 1, 1877, 
under the title of “The Rangoon and Irra- 
waddy Valley State Railway.” After the 
annexation of Upper Burma (1886) a similar 
railway was constructed from Rangoon to 
Mandalay, 386 miies north of Rangoon, 
and this was opened in 1889. Except for 
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to the fourth, and then onwards to Thap. 
daung. From this place, the grade gage 
to 1 in 40, mostly still climbing, uni 
Maymyo is reached at 422 miles from 
Rangoon and at an elevation of 3200f. 
A few miles onward from Maymyo, the line 
passes into the Northern Shan States ang 
proceeds to Lashio, still with long 

grades of 1 in 40 descending till it reaches 
the Goteik Gorge, spanned by the famoy 
viaduct of the same name. The viaduct js 
supported on steel trestles, some of which 
are 350ft high; actually the river at the 
bottom of the gorge is 870ft below the level 
of the rails on the viaduct, but the builder, 
were able to use a natural rock arch which 
spans the river as the foundation for on 
of the highest trestles. From Gotcik the 
line passes on through lovely country to 
Hsipaw and Namtu, 
where a line owned 
by the Burma Corp. 
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oration branches off to 
serve the lead, zine 
and silver mines at 
Bawdwin. Through. 
out the length of this 
section from Sedaw 
to Lashio the line 
abounds in __ severe 
curves, many of which 
are as sharp as 17 
deg. (337ft) radius and 
the location is so sev- 
erely restricted that 
transition curves are 
not practicable. 

A further import- 
ant development of 
the main railway 
artery was the con- 
struction of a line on 
the west (right) bank 
of the Irrawaddy from 
Sagaing (opposite 
Amarapura, which is 
on the left bank and 
a few miles south of 
Mandalay) to My- 
itkyina in the north, 
724 miles from Ran- 























goon. Until 1934 
railway vehicles were 
ferried across the 





river between Amara- 
pura and Sagaing by 
means of transverse 
loading flats equipped 
to carry sixteen to 
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THEZRAILWAY SYSTEM]OF BURMA 


some fine bridges neither of these routes 
present any unusual feature—the ruling 
gradient is 1 in 200 

From Myohaung, 3 miles south of 
Mandalay, a line was built into the Northern 
Shan States to Lashio, 563 miles from 
Rangoon, and was completed in 1903. 
This line is a notable example of railway 
location and engineering construction. For 
the first 14 miles from Myohaung (“the 
old town’) to Sedaw at the foot of 
the hills, the track traverses rich rice-growing 
plain-land. Leaving Sedaw, the line immedi- 
ately commences the assault on the hills 
by means of 12 miles of almost con- 
tinuous climbing, a large part of which is 
of a gradient of 1 in 25, the only easements 
being at the few stations provided for 
crossing purposes. In the first stretch 
up the hill-face there are four reversing 


stations, the engine hauling the train 
to the first station, pushing to the 
second, hauling to the third, pushing 








twenty four-wheeled 
railway vehicles, the 
flats being towed by 
paddle steamers and 
all owned and operated by the railway 
administration. 

In January, 1934, the splendid Ava Bridge, 
over three-quarters of a mile long, connecting 
the Amarapura bank of the river with 
Sagaing, was opened to traffic and the ferry 
arrangements were transferred elsewhere. 

Other notable extensions of the railway 
were :— : 

The Delta Lines.—Two lines serving 
the Delta area of the Irrawaddy River and 
running from Henzada shore on the west 
(right) bank of the river to Bassein, 191 
miles from Rangoon, and also to Kyangin. 
Here, again, and up to the evacuation of 
Burma, railway vehicles were transported 
between Tharrawaw on the east bank of the 
Irrawaddy and Henzada by means of 4 
vehicle ferry operated by paddle steamers 
and towing flats. The crossing here was 
from 4 to 5 miles. The seasonal dif- 
ference in the level of the river at this 
point averaged 40ft, hence the line approach- 









































































—=_-- @ oD bee OO “SG TF 


THE ENGINEER 


BURMA RAILWAYS 


REVERSING STATION AT MAYMYO 


GARRATT HAULED TRAIN AT A REVERSING STATION 


GOTEIK VIADUCT 


123 


ing the moored pontoon over which the 
vehicles passed to the ferry had to be moved 
to different levels to meet the changing level 
of the river. Usually two such changes were 
necessary as the level of the river fell, and 
of course as the level rose again. 

Pegu- Martaban.—In 1909 a line was 
opened from Pegu, 474 miles north of Ran- 
goon, to Martaban, on the Salween River, 
and 169 miles from Rangoon. This line 
crosses the Sittang and Belin rivers on the 
way, both scenes of desperate fighting in 
the 1942 campaign. Later, in 1923, the 
railway was continued from Moulmein on 
the east or left bank of the Salween via 
Thanbuzyat (the place where the notorious 
Burma-Siam railway, built with forced labour 
by the Japanese, made junction with the 
Burma railways) and on to the small port 
of Ye, 267 miles from Rangoon. No vehicle 
ferry was established between Martaban and 
Moulmein, but goods and passengers were 
carried across the river, 3 miles wide at 
this point, and tidal, by units of the 
Irrawaddy Flotilla Company’s fleet. 

Southern Shan  States.— This branch, 
running from Thazi, 307 miles from Rangoon 
eastwards into the Southern Shan States, was 
opened to Heho in 1912, and to Shwenyaung 
in 1928. Like the Northern Shan States 
Railway, this branch is a fine example of 
railway engineering. For some 40 miles 
from Thazi, the line gradually ascends with 
moderate climbs and dips, then stiffens 
to 1 in 40 till it reaches Lebyin, a 
small station in the foothills. From there 
begins a 17 miles climb including some long 
stretches of 1 in 25. For the greater part 
the formation is a ledge cut out of the moun- 
tain side and in making the ascent the route 
forms two spirals and makes use of four 
reversing stations. The line reaches a 
height of some 5000ft above sea-level at 
“Summit Tunnel,” and then descends 
gently to the delightful hill station of Kalaw, 
369 miles from Rangoon. As on the Nor- 
thern Shan States Branch, the track is 
constantly curving around the hillside and 
a large number of curves are encountered 
of 17 deg. radius (337ft); the stringent 
conditions permit of no transition curves, 
hence the maximum operating speed is 
restricted to 25 m.p.h. This line has been 
the means of developing a district rich in 
agricultural possibilities, for instance, potato 
growing in the Kalaw and Heho area had 
turned Burma from an importing to an 
exporting country in respect of this useful 
commodity. 

Thazi - Myingyan.— From Thazi another 
branch was constructed westwards to the 
Irrawaddy at Myingyan, 69 miles away. 
This line serves an area noted for the pro- 
duction of ground nuts and cotton, and 
associated industries established at Mying- 
yan. From Myingyan the line doubles 
back by what was known as the “ Paleik 
Chord,” to join the main line at Paleik, 
12 miles south of Mandalay. 

Pyinmana - Kyaukpadaung. — From 
Pyinmana, 225 miles north of Rangoon, 
a line was constructed westward to Kyauk- 
padaung, passing through rich forest lands 
of teak and hardwoods and serving the oil- 
bearing areas of Yenangyaung and Chauk. 

Doubling.—Chiefly to cater for the 
intensive traffic which occurred during the 
season for moving paddy and rice (Decem- 
ber to March, inclusive), the main line was 
doubled from Rangoon to Kongyi, 170 
miles away on the Mandalay line and 
from Rangoon to Wanetchaung, 30 miles 
distant on the Prome line; the doubling 
was completed in 1911. In 1941 the route 
mileage operated by the Burma Railways 








was : single, 1852-15 miles; 
206-85 miles; total, 2059 miles. 


OWNERSHIP AND ADMINISTRATION 


The railway was constructed and owned 
by the State until 1896, when it was leased 
to the Burma Railways Company, Ltd., 
who developed and worked the system until 
1928, when the lease expired. In accordance 
with the policy of the Government of India, 
the State then exercised its option of pur- 
chase of the system and control passed to 
the Indian Railway Board, with an Agent 
(general manager) in Rangoon. This con- 
tinued until the Government of Burma 
Act (1935), became operative on April 1, 
1937, when Burma was separated from 
India and under a financial agreement 
ownership passed to the Government 
of Burma. In accordance with the Act of 
1935, a corporate body, designated the Burma 
Railway Board, was constituted to adminster 
the*railways. It consisted of a president 
and eight members. The chief executive 
officer of the railways (known as the Chicf 
Railway Commissioner) was ex-officio presi- 
dent of the Board and the members repre- 
sented the finance and commerce depart- 
ments of government and various public 
interests. The Deputy Chief Railway Com- 
missioner acted as Secretary to the Board. 
The Board, which was required by the Act 
to work on business principles, had prac- 
tically autonomous powers in respect of 
the administration of the railways, but was 
subject to control by the government in 
matters of broad policy. 

The capital at charge of the railway at 
the time of separation was approximately 
Rs.34-69 crores (about £26,500,000) and 
after making provision from revenue for all 
payments on account of operating expenses, 
depreciation, provident fund contribution, 
betterments, &c., the Board was required 
to pay to the Government interest at the 
rate of 34 per cent on the capital at charge. 


Operating Results, 1937-1941 
Net earnings, 


double, 


Operating percentage of 
Year ratio, capital at charge, 
Per cent Per cent 
1937-8 70-8 
1938-9 70-7. 3°15 
1939-40 68-5... 3-57* 
1940-1 Ses ¥ee ? ~ 4-82t 


* Includes two lakhs rupees —— from China traffic. 
7 23 lakhs rupees receipts from China traffic. 


From the outset, it was contended by the 
railway board that the- capital valuation 
was too high and cogent reasons were 
given to show it should not have exceeded 
Rs.30 crores, if as much. But, in spite of 
many representations to the Government of 
Burma, no relief on the total sum was granted. 
As a consequence, if, after making all due 
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payments for its own business, the stipu- 
lated 34. per cent was not forthcoming 
for the Government coffers, the railway 
was dubbed as “running at a loss.” How- 
ever, in spite of the high capital at charge 
and of severe competition from privately 
owned road and river transport agencies, the 
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operating ratio of gross working expenses 
to gross earnings and the percentage on 
capital at charge represented by the net 
earnings (i.e., available for the payment of 
interest, &c.) for the financial years 1937/38 
to 1940/41 were as shown in the table given 
on this page. 


(T'o be continued) 


Electrical Engineering in 1948 


No. IV—(Continued from page 100, January 28th) 


TRANSFORMERS , 

OST British transformer makers were 
engaged during 1948 in extensive manu- 
facturing programmes to meet the continued 
heavy demands of the British and overseas 
electricity supply industries. Although the 
bulk of the year’s output of power trans- 
formers was of conventional design, detailed 
improvements in on-load tap-changing gear, 
end turn insulation and in winding tempera- 

ture indication were incorporated. 

Among the many large transformers for 
electricity supply in Britain was the third 
65-MVA, 11-6/146-kV, three-phase, type 
ON/OFB generator transformer manufac- 
tured by Hackbridge and Hewittic Electric 
Company, Ltd., for Hams Hall “ B ” power 
station. Externally operaced off-load tapping 
switches provide voltage ratio adjustment of 
+24 and 5 per cent on the high-voltage side. 
Each transformer is cooled by two “A” 
type tubular coolers. The air blast fans and 
the sulmersible pumps which circulate oil 
between tne transformer and cooler are con- 
trolled by a winding temperature relay device 
which switches them on at half load. 

Of the special transformers completed 
during 1948 mention should be made of the 
B.T.-H. testing transformer built for the 
Switchgear Testing Company, Ltd., of Man- 
chester. One of our illustrations shows a 
general view of this single-phase unit, which 
has a short circuit rating of 211MVA at 57kV. 


SWITCHGEAR 

The general picture presented by the 
switchgear manufacturing industry during 
1948 was one of increasing activity in a period 
marked by consolidation of earlier technical 
developments rather than the introduction 
of anything radically new. ‘In the high- 
voltage field competitive interest was main- 
tained between air blast and oil-immersed 
circuit breakers, and both classes of equip- 
ment were installed in considerable numbers. 

Further detailed design improvements 





were made to the B.T.-H. “ Shuntarc” 
dead tank circuit breaker, incorporating 
resistance switching, whereby it was possible 
to demonstrate a rating of 3500MVA with 
the very short total break time of 24 cycles, 
on the short circuit testing plant of tne 
Switchgear Testing Company, Ltd. This 
impressive performance was obtained, we 
are informed, with a tank diameter of 54in. 
High-speed, auto-reclosing with a pneuv- 
matically operated mechanism was previously 
demonstrated on a 132-kV, 2500-MVA 
“Shuntare” oil circuit breaker. More 
recently a solenoid operated auto-reclosing 
mechanism has been developed, using torsion 
bar springs to achieve very short reclosing 
times. With either class of mechanism it is 
claimed that satisfactory operation down to 
a reclosing time of 10 cycles has been proved, 
showing a useful margin on the reclosing 
time of 15/20 cycles normally associated with 
modern power systems. 

Outstanding among the air-blast circuit 
breaker installations commissioned during 
the year were the 132-kV units at Cliff Quay 
power station (Ipswich) and 66-kV units at 
Catalazzi (Turkey), all of which were manu- 
factured by the Metropolitan-Vickers Elec- 
trical Company, Ltd. 

At Llanelly power station ten cell-mounted, 
33-kV English Electric air-blast circuit 
breakers were installed. The voltage trans- 
formers associated with these equipments are 
air pressure filled units in cylindrical tanks 
housed in compartments immediately below 
the circuit breaker cells. Isolation of the 
voltage transformers is effected by vertically 
acting pneumatically operated thrustors. 

In the medium-high-voltage field Reyrolle 
and Co., Ltd., experienced an increase of 
nearly 80 per cent in the demand for one 
size of the company’s horizontal draw-out, 
oil-break switchgear—a range which has 
recently been improved in design and per- 
formance. Another class of equipment 18 
depicted in one of the accompanying illus- 
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fe’ions, Which shows a 33-kV, 1500-MVA, 
metal-clad unit with vertically isolated 
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air back portion of this equipment has ring 
bus-bars. 

Another illustration shows a typical unit 
of the new type “OLX” air-insulated 
switchgear which has been added to the 
English Electric Company’s switchgear range. 
This class of switchgear has ratings of 
100 MVA and 150MVA at 6-6kV and LIkV, 
and embodies a vertically isolated cylindrical 
tank oil circuit breaker. An oil-immersed 
isolator is available for use with the ““ OLX ”’ 
unit for ring main isolation and similar duties. 


CABLES 


One of the more interesting developments 
in cable engineering during 1948 was the 
introduction of aluminium-sheathed power 
cables by Johnson and Phillips, Ltd. At 
the time when this cable was first described 
(our issues dated April 23 an 1 30, 1948), the 
company was still engaged on the problem of 
making wiped unions and in the meantime 
they had devised a mechanical fitting suitable 
for sealing sheath to sleeve in stra ght-through 
joints, or sheath to gland in terminations. 
Quite recently the company demonstrated 
a simple tec nique, well within the capacity 
of any competent plumber jointer, for making 
satisfactory wiped joints. The process, 
which was described on page 102 of las :+ ee'x’s 
issue, should extend the applicability of 
aluminium-sheathed cable. 

Another useful development in cable 
sheathing*is that of covering paper-insulated 
ca'les which may be subject to abnormal 
mechanical stress with a tellurium-lead alloy 
sheath, by a continuous extrusion process 
as used at the Pirelli-General cable works 
of the G.E.C. The fatigue resistance of this 
very dilute alloy is said to be nearly as high 
as that of Alloy E, B.S. No. 1, in which the 
total percentage of alloying materials is 
nearly forty times as great. 


211MVA TESTING TRANSFORMER 
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A non-ignitable filling compound for cable 


joints has been developed by the same com- 
iagle-break circuit breaker. The conditioned pany, at the request of H.M. Inspector of angle) of between 2x10 and 4x10, a 





Mines, and has received the approval of his 
department. 

Considerable interest was shown in the 
polyethylene insulated, low-voltage service 
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cable which was exhibited by British 
Insulated Callender’s Cables, Ltd., at the 
electri al exhibition during the I.M.E.A. 
Convention at Eastbourne last year. Poly- 
ethylene, one of the newer synthetic insulat- 


33-KV 1,500MVA METALCLAD SWITCHGEAR 
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ing materials, has a breakdown strength of 
800-1000V per mil, a power factor (loss 
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permittivity of 2-25, and good mechanical 
properties. This dielectric is applied by 
extrusion to each core of a 0-0225 square inch 
twin core cable. The two polyethylene- 
insilated stranded conductors are laid up, 
wormed circular, and served overall with 
or without armour. Being virtually non- 
hygroscopic this cable requires no sealing at 
indoor terminations. For making under- 
ground service connections conventional 
practice is followed closely. 

A cable contract that was distinctive in 
some respects involved the manufacture and 
laying of two continuous lengths of 0-15 
square inch, 33-kV screened S.L. double- 
wire armoured and served cable, each 914 
yards long, for the Electricity Board for 
Northern Ireland. These cables were required 
to form a double-circuit, 900-yard submarine 
link in Larne Lough, Co. Antrim. The cable 
lengths were manufactured by W.T. Henleys 
Telegraph Works Company, Ltd., and were 
delivered for laying, on two drums me .su ing 
11ft 8in diameter and 7ft 2in wide, the gross 
weight of each, when loaded, being 28 tons. 


OTHER DEVELOPMENTS 


Although communications and radio engi- 
neering generally, are outside the scope of 
this article, it is appropriate that mention 
should be made of one particular develop- 
ment that typifies the importance of rapid 
communication in an age of speed. During 
1948, Standard Telephones and Cables, Ltd., 
perfected a technique for the automatic 
registration of passenger seats in aircraft. 
This svstem, called “‘ Intelex,” is essentially 
an electro-mechanical “ brain” arranged to 
provide a book-keeping service, the basio 
requirement of a reservation system. It 
can be interrogated from any distance by 
means of normal teleprinter circuits, and in 
its ‘‘ books ”’ or “‘ ledgers ”’ it records reserva- 
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tions or cancellations. Information is also 
provided regarding various totals of the 
entries. “ Intelex ” will record and confirm 
any reservatioh or cancellation within ten 
seconds. The status of seats on any trip 
may also be determined in the same time. 
A brief coded message of reservation, can- 
cellation or inquiry may be transmitted by 
teleprinter from any local office to which 
the “Intelex” machine will reply auto- 
matically, and no further manual operations 
are required. 

A general view of part of the “ Intelex ” 
equipment, including the control desk, is 
reproduced herewith. 

The value of communications in commerce 
and industry was emphasised during 1948 
by the announcement that the General 
Electric Company, Ltd., had received a 
contract worth approximately £300,000 for 
establishing speech and teleprinter facilities 
along a new oil pipe-line between the Persian 
Gulf and a Mediterranean port some 800 
miles distant. The unique point about the 
scheme is that all communication and control 
operations will be carried out over radio links. 

During the constructional period of the 
pipe-line communication will be required 
between the base camps and the construction 
camps over distances up to 150 miles, and 
thence to working parties over distances of a 
few miles. Communication will also be 
required with aircraft and with vehicles 
travelling between the camps. For this 
purpose each camp will have an amplitude 
modulated h.f. transmitter with a choice of 
two crystal-controlled frequencies selected 
by a switch, and two crystal-controlled 
receivers pre-tuned to the two frequencies, 
the alternative frequencies being used for 
day and night working. The installation 
at the base camps will be semi-permanent ; 
at the construction camps it will be mounted 
in a vehicle which will also house batteries 


“* INTELEX *’ 





for standby operation and a petrol-electric 
generator for supplying the transmitter and 
charging the batteries. 

Also installed in the vehicle will be a 


frequency-modulated v.hf. transmitter/ 


receiver, which has a transmitter output of 
approximately 20W. These sets will com- 
municate with the working parties, which will 
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use battery-operated packsets having a 
transmitter output of 0-25W. The vehicles 
will accommodate aircraft type equipment 
operated from the truck’s battery supply. 
The transmitters will be crystal controlled 


Feb. 4, 1949 





Apart from the introduction of ny 
ratings of fluorescent lamps (for example 
40-W, 2ft and 15-W, lift tubes) to most 
growing variety of lighting applications 
continued research and development wor, 





BETATRON TOROID WITH ELLIPTICAL CROSS SECTION 


and have a power output of 25W, whilst 
the receivers will be tuned and locked on the 
particular frequency in use. 

For the operation of tne pipe-line the 
terminal stations and the intermediate 
pumping stations require constant and reliable 
communications. For al] communication 
and control purposes, there will be between 
each pair of adjacent stations six both-way 
speech channels and six both-way teleprinter 
channels on v.h.f. links. 

In the field of illumination, the intro- 
duction and development of discharge light- 
ing generally, and fluorescent lighting in 




















AUTOMATIC REGISTRATION EQUIPMENT 


particular, have intensified the problems of 
colour in lighting. Useful progress was made 
in 1948 towards overcoming the fundamental 
difficulty of specifying the colour of light 
sources, and the method based on the per- 
centage luminosity in eight colour bands 
was adopted as an international standard 
for trial purposes, 





on fluorescent powders yielded a new 
colour known commercially as “ natural,” 
combining the qualities of “ warmth” and 
good colour rendering. Another improve. 
ment was the introduction of instantaneous. 
start circuits for certain sizes of fluorescent 
lamps. 

Although, in a short article such as this, 
no useful purpose would be served by tres. 
passing on the broad field of electrical re- 
search, mention may be made of one par- 
ticular development—an improved form of 

tatron toroid—which illustrates the inter- 
dependence of physics and engineering. 
It will be recalled that the betatron, briefly, 
is an important nuclear research tool, 
which employs strong magnetic fields to 
accelerate electrons in a circular path, 
increasing their energy several thousand times 
and transforming them into beta particles. 
Much of the recent progress made in betatron 
design is centred on the toroid chamber in 
which the particles are accelerated. Suc- 
cessive improvements introduced by the 
British Thomson-Houston Company, Ltd., 
culminated in 1948 in the development of a 
toroid, as illustrated, with elliptical cross 
section, which yields a greater cross sec- 
tional area without any increase in the 
magnetic gap. 

The method used to form the elliptical 
cross section is interesting. Four sectors 
are bent from circular tubing, using an over- 
wound electrically heated helix of resis- 
tance wire. Each sector, complete with its 
heating coil, is then placed in a mould and 
current is then passed through the coil until 
the glass softens. Pressure is then applied 
until tne glass and coil assume the shape of 
the mould, which imparts the desired ellip- 
tical cross section. The four sectors are 
then joined to form the complete ring and, 
when the side arms have been added the 
finished toroid has the appearance illus- 
trated herewith. 


——$—$—$<@—_—__—— 


Sirk Exris Hunter, chairman and managing 
director of Dorman Long and Co., Ltd., has been 
re-elected President of the British Iron and Steel 
Federation. Mr.-G. H. Latham, chairman of the 
Whitehead Iron and Steel Company, Ltd., has been 
re-elected to the office of Past-President, and Mr. 
N.H. Rollason, managing director of John Summers 
and Sons, Ltd., has been re-elected to the post of 
President-Elect. 
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Gas Turbines in 1948 


No. III—{Continued from page 110, January 28th) 


AVING in our two last articles reviewed 

the general progress and development of 
gas turbines in Great Britain, we now pass to 
the progress which has been recorded by 
firms in Switzerland and Holland and in the 
United States of America. 


BrowN, Boveri AND Co., Lrp., BADEN, 
SWITZERLAND 


The two 10,000-kW, open-cycle, gas tur- 
bine generator sets, designed and built by 
Brown, Boveri and Co., Ltd., of Baden, for 
the Filaret power station in Rumania and for 
the Santa Rosa power station of the Lima 
Light, Power and Tramways Company, of 
Peru, both of which were tested and dis- 
patched in 1947, have now been erected and 


from two daily service tanks each of 3000 
gallons capacity, in which the fuel is further 
heated by steam, when starting, or by waste 
heat when running, to give a viscosity of about 
2 deg. Engler. The 13,000-kW unit has been 
run ag required, with a tot 11 of 1800 hours for 
the year. It has an efficiency of about 30 per 
cent, based upon an air and water temperature 
of 41 deg. Fah., with an inlet temperature of 
1100 deg. Fah. The 27,000-kW set has a guar- 
anteed efficiency of 34 per cent under similar 
air, water and inlet temperatures to those 
just named. 

The 27,000-kW set, the completion of 
which was recently announced, is generally 
similar in construction to the 13,000-kW set, 
a view of which unit, taken in the power 
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of 1949. This installation is of interest, as the 
efficiency expected is of the order of 35 per 
cent, being based on an inlet temperature of 
1200 deg. Fah., with a cooling water and air 
temperature of about 41 deg. Fah. The com- 
bustion chambers of this Sulzer closed high- 
pressure cycle unit are comparatively small 
in dimensions and work at a pressure of 20 
atmospheres, while the air heater has an 
equality of pressure on both sides of its 
tubes and is small in size, with an efficiency 
approaching 100 per cent. The reduction 
of the size of the duct work, compared with 
the open-cycle machine, is noteworthy. 


OERLIKON MASCHINENFABRIK, ZURICH, 
SWITZERLAND 


During the period under review the 
Oerlikon Company continued tests with the 
1000-kW experimental unit, first constructed 
in 1945, which has now, we are informed, run 
over 4000 hours and has produced no less 
than 2,000,000 kWh for the works and the 





BROWN BOVER! 13,000-KW GAS TURBINE IN BEZNAU POWER STATION, 


put to work ; but, so far, site and operating 
conditions have not enabled test figures to be 
obtained for publication. 

Particular interest, however, attaches to 
the completion at the Beznau power station 
of the North-East Power Company of 
Switzerland, on the River Aare, some 12km 
from Baden, of the world’s largest gas 
turbine generating plant with two sets of 
13,000kW and 27,000kW capacity respec- 
tively These sets are installed in a new power 
station built in reinforced concrete. Below 
the turbine-alternator room there is ample 
space for pipe and auxiliary plant, and room 
for access for inspection and maintenance. 
Adjacent to the turbine room there are special 
rooms for the electrical auxiliaries and switch- 
gear, anda room for the heat exchangers. The 
fuel employed is Anglo-Iranian oil, having a 
specific gravity of 0-905 to 0-940 at a tem- 
perature of 60 deg. Fah. This oil fuel is 
steam heated to a temperature which enables 
it to flow to the service tanks at a viscosity of 
about 25 deg. Engler. There are six oil fuel 
storage tanks, containing together about 
6,500,000 gallons of fuel, sufficient for 3000 
hours’ running at full load, which amply 
covers the station’s winter work. The 
turbine combustion chamber units are fed 


station, is reproduced herewith. This photo- 
graph was taken about the end of the year, 
just before the installation of the 27,000-kW 
set was finished, and the temporary floor 
arrangements may be noted. The 2500 h.p. 
gas turbine locomotive, ordered by the 
British Railways, Western Region, from 
British Brown, Boveri, Ltd., of London, was 
illustrated in our issue of January 7th. 


SULZER BROTHERS, WINTERTHUR, SWITZER- 
LAND 


During 1948 a 7000 h.p. marine gas 
turbine was erected in the Winterthur works 
of Sulzer Brothers, and underwent pre- 
liminary trials successfully. The extensive 
test bed trials are now proceeding according 
to programme. The two views of this 
7000 b.h.p. unit, which we reproduce, show 
the combustion chamber and air heater and 
the axial compressor. 

Work is also well advanced on the con- 
struction of the 20,000-kW gas turbine plant 
for the Weinfelden power station of the 
North-East Power Company, of Switzerland, 
and erection of this plant will take place 
early this year. The plant is scheduled to 
take up service for the supply of supple- 
mentary winter electrical energy at the end 
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city of Ziirich’s supply circuit. An interest- 
ing part of this plant is the centrifugal 
compressor, already described and illustrated 
in our gas turbine articles, which has, it is 
claimed, a polytropic efficiency of 80 per cent 
and a characteristic typical of the centri- 
fugal machine, but quite unlike the almost 
vertical pressure-volume characteristic of the 
axial compressor. The future development 
of this unit and its centrifugal compressor 
will be awaited with interest. 

During 1948 the Oerlikon gas turbine was 
utilised to make some interesting experiments 
on the burning of difficult oil fuels containing 
vanadium pentoxide and sodium compounds. 
With the refractory -lined combustion 
chamber and the special form of blades, 
employing more than 50 per cent reaction, no 
trouble, we understand, was experienced in 
burning with satisfaction these difficult 
fuels. Comparable results have been obtained 
by Brown Boveri when using similar difficult 
fuels, and it seems that these Swiss designs 
are comparatively free from troubles caused 
by fuel oil residual compounds. 

The Oerlikon Company has during the past 
year continued its work on using the hot 
gases from the gas turbine in the works 
boilers as combustion air at temperatures up 
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to 200 deg. Cent. It is claimed that by 
including a gas turbine in the air circuit of an 
installation supplying electricity and heat 
it is possible to work with a much higher 
efficiency than with a condensing steam 
turbine, and almost to double the output of 
electrical energy which would be possible 
with a back-pressure turbine without in- 
creasing the size of the boiler. 


EscHER Wyss ENGINEERING WORKS, 
ZuRIcH, SWITZERLAND 

The principal event of 1948 connected 
witn the development of the Escher Wyss 
closed-cycle gas turbine working on the 
Ackeret-Keller air principle was the erection 
of the 12,500-kW gas turbine generating set 
for the Gennevilliers power station at St. 
Denis, Paris. This machine is due to run 
next summer and, using heavy oil fuel, it will 
have an efficiency of about 34 per cent, 
based on the net calorific value of the fuel. 

The circuit adopted has, we may recall, 
a capacity for a high part-load efficiency, 
as the velocity of the fluid remains the 
same at all loads, only its density being 
varied. In the Paris installation the density 
will be raised when necessary by admitting 
high-pressure air to the turbine system from 
an air vessel controlled by the governor. 
By this means rapid increases in load can 
be quickly met, while when reducing load, 
air is discharged from the system. In order to 
stabilise the low-pressure turbine group, 
which drives the generator, a flywheel is 
incorporated with this machinery. 


NETHERLANDS DEVELOPMENTS 
In Holland the combined interests of the 


Stork, Werkspoor and Royal De Schelde 
Shipbuilding Company have arranged to pool 
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their experience and manufacturing capacities 
in the production of a prototype gas turbine, 
which can later be employed for other indus- 
trial or marine service. Work is already in 
hand. 


PROGRESS IN THE UNITED STATES 
The development of the gas turbine in 
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America during the past year has been mainly 
concerned with its application to locomotive 
work. 

The Westinghouse Electric Corporation, of 
Pittsburgh, reports that it has on order and 
now under construction two 2000 h.p. gas tur- 
bine power plants. A larger 4500 h.p. unit is 
being designed which will be suitable for 
either locomotive or industrial use. The 
2000 h.p. units are, as regards their general 
arrangement and construction, similar to a 
2000 h.p. unit, which has now been on test 
for two years, with successful results. The 
two new units will be installed in a locomotive 
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with a total gas turbine rating of 4000 h.p. 
The length of the locomotive will be 78ft, 
and power will be applied to eight axles. 
Present diesel-electric locomotives of this 
power for passenger service employ two 
units of about 150ft total length. 

Commenting on the results of the tests 
made with the 2000 h.p. unit, it is stated that 
the gas turbine drive has now been reduced to 
push-button simplicity. The controls pro- 
vide for fully automatic starting and running 
up to idling speed. Repeated tests have 
shown that the unit can be brought from a 
cold standstill condition to idling speed 
ready to take full load in 14 min. 

The test unit has performed so well that 
on the conclusion of the trials it will be 
installed during tne spring of this year at a 
pumping station on the natural gas pipe line 
of the Mississippi River Fuel Corporation. 
The turbine and combustion chambers will 
remain unchanged, but a somewhat larger 
compressor will be required. The test 
generator will be replaced by an Ingersoll- 
Rand centrifugal booster to pump the gas. 
Initially the gas turbine will burn oil fuel, 
but later modifications will be made in 
order to enable it to use the gas it is pumping 
as its fuel. 

Another variant of the gas turbine loco- 
motive is also to be explored. It will make 
use of a free-piston gas generator taking the 
place of the compressor. The gas generator 
is being developed by the Lima-Hamilton 
Corporation. The first demonstration unit 
will consist of six free-piston gas generators, 
a gas turbine and the conventional electric 
drive for a locomotive. This unit will 
be given its trial on the Pennsylvania 
Railroad. 

The General Electric Company, of Schenec- 
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tady, built during the year a 3500-kW gas 
turbine unit, which was installed in a loco. 
motive built by the American Locomotiyg 
Company. It is about to be demon. 
strated on the Union Pacific Railroad. The 
company has also orders for five other gag 
turbines, They include one 3500-kW set and 
two 5000-kW sets for Oklahoma, all of which 
will use natural gas as fuel; a 3500-kW 
set for Central Maine; and a 5000-kW 
set for Bangor, both of which will be ojj 
fired. 

The 3500-kW units are, we understand, 
generally similar to the locomotive units and 
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are simple straight-through turbines derived 
from aircraft technique and designed for an 
initial temperature of about 1470 deg. 
Fah. with an efficiency of about 17 per 
cent. 

The larger 5000-kW units are to be similar 
to a unit which has been under construction 
for some time and will shortly be tested. The 
arrangement comprises a two-cylinder com- 
pressor complete with intercooler, and a 
tandem compound turbine with a re- 
generator. The initial temperature is about 
1500 deg. Fah and an efficiency of about 
26-5 per cent is expected. This unit is one 
of the largest yet ordered in America for 
industrial service. 

It was announced during 1948 that 
Bituminous Coal Research, Inc., was inter- 
esting itself in gas turbine driven locomo- 
tives, designed to use bituminous coal as fuel. 
To further research in this direction a 
4200 h.p. gas turbine locomotive was made 
by the Allis Chalmers Company for installa- 
tion in an American Locomotive Company 
locomotive. It is a single-shaft unit with a 
small regenerator of the cross-flow pattern. 
When oil fired an efficiency of about 24-1 per 
cent with an inlet temperature of about 
1300 deg. Fah. is expected. The coal-firing 
equipment, including the special combustion 
chamber and the fly ash separator, were 
designed and supplied by the coal interests 
and will remain their responsibility. 

Another gas turbine locomotive unit with 
a power of 3750 h.p. and a centrifugal com- 
pressor has been ordered from the Elliot 
Company by Bituminous Coal Research, Inc., 
and, on completion, it will be installed in @ 
Baldwin locomotive. The results of these 
American gas turbine locomotive tests will be 
awaited with considerable interest. 
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Marine Engineering 
A REVIEW OF PROGRESS DURING THE LAST TWENTY-FIVE YEARS 


By Eng. Vice-Admiral Sir JOHN 
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KINGCOME, K.C.B., M.I.Mech.E.+ 


No. I1—({Continued from page 113, January 28th) 


MAIN GEARING 

HE main reduction gears in warships have, 

since their introduction during the 1914-18 
war, been of the double-helical, single-reduction 
type; reduction ratios were between 7 and 9 
for the high-pressure stage and 5 and 7 for 
the low-pressure stage, but went up to between 
8} and 12, and 64 and 8} respectively, when 
turbine speeds were increased. The original 
sets fitted were very noisy and various modifi- 
cations in the helix angle and tooth form were 
tried, but without much success, and by 1922 
the design had been standardised with a 
helix angle of 30 deg., a pressure angle of 144 
deg., & tooth pitch normal to the tooth of 
7/,yin, ancl an involute form of tooth with well- 


respectively, but the pressure angle was in- 
creased from 144 deg. to 224 deg. With the 
higher loading factor of these teeth, the length 
of each helix came down to below 14 times 
the pitch-circle diameter of the high-pressure 
pinion, and we were able to omit the centre 
bearing and yet keep the distortion due to 
torsion and bending within acceptable limits. 
Although many of the earlier involute 
gears have given excellent service, as evidenced 
by the fact that gears installed during the 
1914-18 war were still running at the end of the 
1939-45 war, they were very noisy and pitting 
on the tooth surfaces, particularly in the 
region of the pitch line, was a common defect. 
The need for improving our gear-cutting 
technique was fully appreciated both by the 
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The first double-reduction gears in the British 
Navy were fitted in two frigates in 1946; 
they were designed and manufactured by 
British Thomson-Houston, and running experi- 
ence to date has been satisfactory. 

(a) Testing.—Progress in gear testing has 
been hampered by the lack of testing facilities, 
but useful results should now be obtainable 
from the test house at Pametrada, where full- 
scale tests can be carried out. Provision is 
also being made for the running of all gears 
under torque on the lines of the American 
back-to-back tests. 

(b) Materials.—The materials used in the 
gears have served us well, and have not been 
altered over the period, though the possibilities 
of using harder materials have been investi- 
gated from time to time. With the recent 
developments in gear-grinding machines, it 
is possible that advances in the material field 
may not be far distant. 

(c) Gear Cases.—At the beginning of the 
period, gear cases consisted of two heavy iron 
castings, with a horizontal joint near the centre 
line of the gearwheel shaft. Early in the 
nineteen-thirties the design was changed to 
give a deep box construction to the strength 





AA GEAR. 









































THE ENGINEER 


On left : “‘ Kent ”’ class 


Fics. 5 AND 6—GEAR 


about 2} times the pitch-circle diameter of the 
high-pressure pinion, and a centre bearing was 
necessary between the two helices to keep the 
distortion due to bending and torsion within 
acceptable limits. 

The first step towards modification of the 
tooth form, so as to enable the teeth to carry 
& heavier load, was taken by Messrs. Vickers 
with their V.B.B. gear. After test in some 
cruising gears in 1927, V.B.B. gearing was 
accepted for main units in a repair ship, and 
i) some cruisers and destroyers. The gearing 
in the repair ship, which had a loading factor 
approximately equal to that of the standard 
involute gearing, gave no trouble, but tooth 
fractures due to fatigue failures at the roots of 
the teeth oceurred in all the other ships. Com- 
plete breakdown of the V.B.B. gears during 
the trials of a cruiser in 1935 was attributed to 
absorption of backlash and consequentie! distor- 
tion, and led to the rejection of this tooth form 
for warships. Soon after the adoption of the 
V.B.B. gear, the Parsons improved involute tooth 
form, commonly called the A.A. or all-adden- 
dum gear (although it is only the pinion teeth 
which ate all-addendum, the gear-wheel teeth 
being all-dedendum), was introduced. This 
gear was satisfactorily tested in a destroyer in 
1930, and became the standard gear for all 
main and cruising gears, the helix angle and 
normal pitch remaining at 30 deg. and */,,in 

* Twenty-first Thomas Lowe Gray Lecture, Institution 


of Mechanical rs, January 21st. Abstract. 
t Formerly Engineer-in-Chief of the Fleet. 





On right : Modern cruiser 
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contractors and the Admiralty. The National 
Physical Laboratory gave every assistance 
in developing instruments for checking the 
accuracy of the gears, and all gear-cutting 
machines and hobs had to pass N.P.L. tests 
before being used for cutting naval gears. As 
a result of these measures, and of the efforts 
of the contractors, the standard of gear-cutting 
has risen, but it is evident from contacts with 
the United States Navy that it is not as high 
as that in America, where all gears are subjected 
to post-hobbing processes of shaving or lap- 
ping, and are then run ashore under torque 
to correct errors. 

The specifications for the double-reduction 
gears to be fitted in the latest destroyers have 
been stiffened up; this measure should tide 
us over the immediate future, but there is still 
much to be learnt about the production of 
gears. An Admiralty Vickers Gearing Research 
Association (A.V.G.R.A.) has been set up to 
undertake investigations and tests of gear- 
cutting machines and methods. It is hoped 
that this association, working in close co- 
operation with Pametrada (on design prob 
lems) and the N.P.L., will put British gears in 
the van once more. 

The A.A. gears have given excellent service 
but the need for reduction in noise is still the 
chief problem. Defects in the teeth themselves 
have not been serious enough to cause any real 
anxiety, although there have been fractures 
of teeth in gears of high power, and surface 
defects or scuffing in small gears. 


Bottom half : ‘‘ Kent ”’ class 
CASES AND GEARING OF A ‘** KENT’’ 


as 


Top half : Modern cruiser 


CLASS AND A MODERN CRUISER 


member, the top covers being of aluminium, 
and the sump of sheet steel; rectangular gaps 
in the upper part of the two ends of the box 
were provided for the assembly of the gear- 
wheel and closed by cast iron distanee pieces, 
using fitted bolt joints. War experience proved 
the weakness of cast iron cases against shock, 
and all new gear cases have been of welded 
construction. 

Figs. 5 and 6 show the gearing of a “ Kent ” 
class and a modern cruiser unit of the same 
power, and Table IV shows the resultant saving 
in weight and space. 


TaBLE IV.—Advances in Gears and Gear Cases 





“- Kent: 
class cruiser 


Modern 
cruiser of 
same power 











Type of gearing Standard A.A. 
involute | 

High-pressure gear ratio ... | 11-6 
Low-pressure gear ratio ...| 7-0 8-2 
Length of pinion between | | 

extreme ends of gear | } 

faces,inches ... ... .--| 61 34 
Weight of gearwheel and | | 

pinions, tons wish sed 14-08 10-29 
Weight of gear case, tons ... 14-98 12-94 
Total weight, tons oa 29-06 23-23 





Turbine Couplings.—Flexible couplings are 
used to connect the pinions to the turbine 
spindles, and are of the claw type, designed 
to transmit the torque, to allow for axial free- 
dom and for any small lack of alignment 








130 


resulting from the journals of turbines and 
pinions running in clearance bearings. Under 
normal conditions these couplings gave no 
trouble and it was rather surprising to find, 
during the trials of one of the converted 
“Queen Elizabeth ” class, that the claw faces 
had been seriously damaged. On investiga- 
tion it was found that, at high speeds, the 
ends of the pinion shafts were shuttling axially 
in the couplings, and that the movement was 
most severe on the inner shafts on the outside 
of the turn when the ship was under helm. 
As an immediate corrective measure, instruce 
tions were issued to ease the outer shafts on 
the outside of the turn when the ship was 
turning at high speed, and so reduce the inter- 


action between the propellers. This though: 


inconvenient, was successful in reducing the 
wear on the couplings As similar, though in 
general milder, shuttling was found to be 
occurring in other ships, a full investigation 
was carried out in the Engineer-in-Chief’s 
Department (Rigby, 1948), which showed that 
every shaft had a natural frequency of axial 
vibration and when this coincided with pro- 
peller blade frequency, a critical speed was 
encountered. Owing to the greater length 
of shafting in modern ships, the critical speed 
was occurring just within the running range ; 
although the axial movement was considerably 
damped by the propeller itself, it might become 
serious if other conditions were contributory— 
as in the case cited, where the slip-stream of 
the outer propeller cut across the dise of the 
inner when the ship was turning at high speed. 
The best way to cure the trouble would be 
to move the critical speed above the running 
range, but this would necessitate moving the 
thrust blocks farther aft im order to reduce 
the length of the shaft. A simpler method, 
adopted in the worst cases, is to fit four or five- 
bladed propellers in place of the existing three- 
bladed propellers. 
CONCLUSION 

Apart from the gas turbine, there has been 
no outstanding change in the types of pro- 
pulsion machinery in use in warships, but I 
hope I have shown that there have been quite 
appreciable advances in all fields. 

One of the major hindrances to progress 
has been the emphasis on weight-saving, 
imposed by the Washington Treaty; every 
design is a compromise and it is only possible 
to stress one feature at the expense of others ; 
the 8.G.B. design is a good example: these 
were built for a war purpose and a lower 
degree of durability was acceptable. This, 
and the omission of stand-by or emergency 
machinery (the acceptance, that is, of a slightly 
lower degree of reliability) enabled us to make a 
remarkable saving in weight. Ever since 1921, 
the ruling principle has been that saving in 
weight is of primary importance and greater 
even than efficiency. Any such limitation is 
greatly to be deprecated, and it is to be hoped 
that, in future designs, reliability, efficiency, 
and durability will be the primary objectives, 
whilst the weight and space are kept to the 
minimum consistent with maintaining the 
best overall design of the ship as a fighting 
unit. 

Perhaps the greatest advance has been in 
the recognition of the fact that rapid progress 
is only possible if adequate faciliies are 
available for research and development and 
for shore testing of new types of machinery 
and equipment. No one can yet say when or 
how nuclear power will affect the machinery 
of ships, but it is evident that plans for the 
immediate future must be made now, and 
without considering what may happen should 
nuclear power become a practical proposition 
for the propulsion of ships. 

It is considered that the steam engine will 
remain the main propuls.on unit for our major 
warships for some years to come; the diesel 
engine will become general for all small craft 
and may even become available for smaller 
warships by the gearing of a number of units 
to one shaft. The gas turbine may well fill 
the gap between the above two, but it is too 
early yet to say whether or to what extent it 
will replace either the steam engine or the 
diese]. 


THE ENGINEER 


For the steam engine, it is probable that 
future designs will all be based on higher 
steam conditions, but it seems unlikely that 
the very high steam conditions used in shore 
stations can be usefully employed at sea. 
The whole question of optimum steam condi- 
tions for marine plant, including the provision 
for astern power and the best arrangements as 
regards steam and exhaust from auxiliary 
machinery, needs most careful and thorough 
examination. 
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It is probable that future developments of 
internal combustion engines for the Naval 
service will aim for greater reliability, lightnegg 
and a degree of standardisation in order to 
reduce the number of types, and so simpli 
production, maintenance, and spare gear, 

For the gas turbine, much development work 
lies ahead, particularly in the combustion 
arrangements, as, if these units are to be 
fitted in warships, the fuel used must be the 
normal furnace fuel, as used in our boilers, 


Flat-Bottom Rails for British Railways 


N announcement by British Railways states 
that, following long and intensive investiga- 
tion, it has been decided to introduce new 
standard rails of the flat-bottom type on 
British Railways. This decision is based upon 
the results of comparative tests with flat-bottom 
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Hole in Rail 
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The new rails will be introduced gradually 
under normal track-renewal programmes, and 
an increasing number will be laid each year, 
During 1948 some 298 miles of re-laying with 
the new rails was authorised, and of the 1484 
miles of track to bere-laid during 1949 some 463 

miles will have fiat. 
bottom rails. 

It is proposed to 
make the new rails in 
two types only—-109 Ib 
and 98 Ib—and the 
drawing we reproduce 
shows the cross section 
and dimensions of the 
heavier type with its 
fastenings. From. the 
tables can be seen the 
properties of the new 
flat-bottom rails and 
their fishplates against 
the comparative stand- 
ard 95 Ib and 85 Jb 
** bull head ” rails now 


~_/ CL Rail 
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109-LBEZ RAIL AND FISHPLATE 


and “‘ bull head ” rails, which began under the 
auspices of the former railway companies. The 
first section of test track with flat-bottom rails 
was laid on part of the old L. and N.W. Railway 
system in 1936, and from that time onwards 
experimental sections were laid in many other 
parts of the country. By the beginning of 1948 
there were no less than 260 miles of flat-bottom 
TaBLe I—Properties of F.B. and B.H. Rails 





| 
| 109lb | 95lb | 981b 
| F.B. B.H. F.B. 
| rail rail rail 





10-71 
109-1 


9-28 9-61 
94-54 | 97-9 


40-8 


Sectional area, sq in... 
Weight, Ib ae 
Moment of inertia, 


XX 55-9 35-1 


Moment of inertia, 


4-09 
13-12 


9-67 
16-89 





Section modulus, top 
Section modulus 
bottom ... ‘ 


19-02 | 11-53 





TaBLe I1—Properties of F.B. and B.H. 





109 lb | 95 1b 
F.B. B.H. 
rail rail 





Length of fishplate, in| 20 18 
Sectional area (each),| 
. eae 
Moment of inertia, 
XX (pair) - 
Moment of inertia, 
oS Pee 
Section modulus, top| 
(pair) pene 
Section modulus 
bottom (pair)... 
Weight of fishplates 
(holed), (pair), Ib ... 


5-04 
13-74 8-76 
0-85 0-57 
6-65 4-72 
6-46 4-73 


54°58 | 32- 44-29 

















track in service in this country. Experience 
showed that not only did the flat-bottom tracks 
afford greater strength and safety, but they 
also made for quieter and smoother running 
and produced economies by reason of their 
longer life and lower maintenance costs. 


in service. It will be 
noticed that the heavier 
of the new rails is 59 
per cent stronger vert- 
ically and 136 per cent 
stronger laterally than 
the.“ bull head ” type, 
the respective figures 
for the lighter rails being 40 and 156 per cent. 

In planning for the introduction of the new 
rails the Railway Executive has decided to 


FLAT-BOTTOM RAIL IN SERVICE 


classify every section of track on the railway 
system into one of four categories. The sections 
in these categories will be as tabulated below. 
On the “ A” and “ B” category lines which 
will carry the heavy fast traffic, standard 109 Ib 
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fat-bottom rail will be used, and the 98 Ib 
flat-bottom rail will be employed to supplement 
the supply of good, serviceable used rail for the 
category “C” lines over which the traffic is 
lighter. No shortage of good serviceable rail for 


the category “D”’ lines is anticipated. The 
Track Categories 
Lines subject to speeds exceeding 60 miles an 
hour over which twelve or more express 
nger trains operate regularly in winter 
timetables every twenty-four hours... ... “A” 
Lines subject to of 60 miles an hour and 
over, but not classified as“‘A” ... ... .. “B1” 
Lines carrying intensive traffic even though the 
is less than 60 miles anhour... ... “B2” 
Lines subject to maximum speeds 45 to 60 miles ‘ 
an hour 0. se ee see nee te oe ee - 
Lines subject to speeds of less than 45 miles an ‘ 
SE cas! Lxntc! dav. Sk REL. ews tee Seay) eee ae 


largest demand will naturally be for the 109 lb 
rail, which will eventually be laid over some 
92,000 miles of track. 

The new rails will, in the first instance, be 
introduced in the normal 60ft lengths, although 
the use of greater lengths and the more extensive 
application of welding for making continuous 
lengths of track is envisaged in the future. 

The initial cost per mile of heavy flat-bottom 
track is higher than that of ‘‘ bull head ” track, 
put, by virture of its longer life and certain 
other factors the new track will show an annual 
saving in service. It is of interest to note that 
each mile laid with the flat-bottomed track 
will require some 16,900 fewer components, 
such as fastenings, &c., than the “‘ bull head ” 
track. The weight of metal required for the 
new track will closely approximate that of the 
oldstandard track. A mile of 95 lb “ bull head ” 
track involves the use of 248 tons of metal 
compared with 257 tons for a mile of flat- 
bottomed 109 Ib track. 





Fuel Utilisation* 
By C. T. ALLAN, M.LE.E. 


Coat we should look upon as our wasting 
capital, for in a matter of two hundred years 
or less it will be all found and used. The 
bulk of our coal being bituminous or semi- 
bituminous, the burning of it now puts into 
the air 3,000,000 tons a year of smoke and 
dust. Over each square mile 200-500 tons of 
smoke dirt falls yearly and as much as 10 
tons a year in rural parts. One-third of the 
smoke sent into the air is too fine to descend 
by gravity and is carried up to 30,000ft as 
an unwanted sunshade. It takes an hour 
longer to do the washing in Manchester than 
in Harrogate, owing to the dirt in the clothes 
and in the air. The extra cost for fuel and 
materials comes to 74d. a week per small 
house, totalling £183,000 for Manchester house- 
wives. 

I recollect that experiments were made by 
one of our foremost power companies some 
years ago with a coking plant at one of their 
power stations. Gas and coke were passed to. 
the boilers of the generating plant and the 
by-products were recovered from the gas 
plant. From memory, the cost figures per 
ton were : raw coal, 12s. 6d.; cost of proces- 
sing, 4s. 6d. (total 17s.); value of by-products, 
18. I think one of the reasons for discon- 
tinuing the experiment was the difficulty of 
marketing the by-products. I also recollect a 
project a good many years ago in this area 
to erect at Nantgarw a central coking plant. 
The coke and gas were to be consumed at the 
Upper Boat power station, but the scheme 
did not mature. 

Since most of the customers, here and over- 
seas, would prefer smokeless fuel, particularly 
in the moulded form, I hope that as coal, 
electricity and, soon, gas, are now to be con- 
trolled by one Ministry, that of Fuel and Power, 
that they will investigate the problem of using 
our coal. capital carefully and economically, 
to say nothing of removing the umbrella of 
smoke everywhere. 


RaAItway ELECTRIFICATION 


Railway electrification is moving, but surely 
not fast enough, although the Southern Rail- 
way proposed an additional 280 miles to their 





*South Wales Institute of Engineers, Presidential 
, January 20th. Abst 
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existing 700 miles, and the Manchester to 
Sheffield electrificution is going ahead. There 
are many other areas where a similar conversion 
would be worth while. For instance, the South 
Wales coalfield is a particularly attractive case. 
There the collieries are 500.t-1000ft above the 
seaports on the railway main lines. If the 
branch lines passing the collieries were elec- 
trified, loaded trains descending the grades 
could, by means of regenerative control, return 
energy to the system, thus assisting the up- 
coming trains of empties and avoiding the use 
of brakes. 

Railway electrification in Britain has cer- 
tainly lagged, although Roger T. Smith, once 
chief electrical engineer to the Great Western 
Railway, showed in his Presidential Address on 
“Main Line Electrification,” to the Institute 
of Transport, twenty-one years ago (1927) that 
an electric locomotive can do the work of two 
and even three steam locomotives, that the 
saving on working costs can reach 12 per cent, 
and that the average thermal efficiency of a 
steam locomotive (that is the amount of heat 
in the coal actually used to turn the wheels) 
is only 4 per cent, while the electric locomotive 
makes use of 60 per cent of the energy from the 
power station. The Southern Railway con- 
firmed the findings of the Weir Report of 1931, 
in favour of main line electrification on a large 
scale, estimated to save £17,500,000 per 
annum in operating costs, and save 9,750,000 
tons of coal. Third-rail and even fourth-rail 
electrification may be advisable, but it has its 
disadvantages. The third rail is dangerous to 
man and beast, it is put out of action by floods, 
ice and snow, and its complications and dangers 
make it impossible in goods sidings. For these 
places and for main and country lines, I feel 
that the overhead type of suspenson of the 
conductor as used on the Continent will be the 
standard, 


Districr HEATING 


The efficiency of steam power stations is 
considered excellent if it approaches 30 per 
cent. Gas turbines may reach 35 per cent. 
What becomes of the remaining 70 per cent 
of the heat in the coal? The answer is, of 
course, that 60 per cent is wasted in the con- 
densing water and most of the rest in the air 
—benefiting neither fish nor fowl. The effi- 
ciency could be improved, maybe, to 65 

cent and above by using exhaust steam of 
from 5 Ib to 200 Ib pressure for district heating. 
True, this plan is now being considered here, 
notably in Manchester (I hope they get it done 
soon, especially for washing-day in the smaller 
houses there), but it is in use in U.S.A., France, 
Germany, Sweden, Russia and Switzerland. 
I am sure that our housewives would welcome 
district heating, where very hot water is piped 
into the house in inexhaustible quantity. 
You pay for it, of course, but think of the 
blessing and convenience. 


THINKING AHEAD 


In this small country, where distances 
between collieries and populous centres are so 
short, it has always seemed to me that the 
power in the coal is transported by sea and 
rail instead of by wire. During the late war, 
sea transport was curtailed by the danger of 
mines, submarines and aeroplanes, and sea 
traffic was therefore added to the already over- 
loaded railways. In the populous areas the 
cost of sites for power stations is enormous ; 
so is the cost of buildings and of providing for 
the disposal of ashes. Why should not most 
of the power be generated among the collieries 
and the power so generated transmitted by the 
Grid ? In any event, the ash-disposal question 
could be settled by stowing the ash underground, 
along with the other colliery rubbish. South 
Wales is, I feel, ideal for the arrangement I 
have in mind. It has its rivers, Ebbw, Rumney, 
Taff, Ely, Ogmore, Avon, Neath, Tawe and 
Loughor, which, with their tributaries, pass 
most of the collieries, At these could be located 
power stations—there are many there already 
—each with a couple of 15,000/20,000-kW 
turbo-alternators, with simple boiler plant, 
with no special refinements as to pressure and 
temperature, housed in plain buildings of the 
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type one finds there. These stations would 
burn the fuel difficult to market—duff, aspi- 
rated dust, and other cheap fuels. The river 
waters would obviate expensive cooling towers. 
The plants would be run continuously at full 
load by shifts of a few men and the load con- 
trolled by the Grid operators. Assuming 
stations of 20,000kW and the distance between 
stations to be 6 miles, there would be on 
our nine rivers of each of 25 miles in 
length (not counting tributaries) quite a 
respectable output, in the region of 750,000kW, 
and perhaps considerably more. Now that the 
coal and electricity supply industries are 
nationalised under the one Ministry of Fuel and 
Power, several regional difficulties that existed 
before nationalisation have been reduced or 
disappeared. 


FLoatine Power STATIONS 


Pre-war power station buildings cost any- 
thing from £125,000 to £200,000, condensing- 
water culverts cost £33,000, and often very 
much more, and cooling towers £35,000 each. 
Present-day costs are at least three times 
higher. Years ago, when I went over the 
battle-cruiser ‘‘ Hood,” I noted that besides 
her heavy armour, guns and 1100 men, her 
power plant amounted to 70,000 h.p. The 
** Normandie” had 160,000 h.p. of turbo- 
electric plant, and the ‘“ Queen Mary” and 
** Queen Elizabeth” even more. In these 
vessels, the power equipment is larger than in 
the average land power station. This gave the 
thought of a floating power station and of its 
advantages. Before the war, the scrap value 
of ships was about £2 to £2 10s. a ton; the 
‘** Berengaria,” of 52,000 tons, was sold for 
£110,000. But to accommodate a couple of 
30,000-kW turbo-electric sets a much smaller 
craft would be sufficient: something about 
5000 or 6000 tons would be ample, costing 
about £18,000. The advantages would be : 
the ship could come from the makers’ works 
completely fitted out, with her boilers, turbines, 
alternators, pumps, switchgear, &c., ready for 
operation. Moored in or near a dock, where 
fuel is always available, she would also save 
the costs of cooling towers and condensing- 
water pipe runs, also the considerable cost of 
lifting the vast volumes of this water from 
12ft or more of suction, as her pumps 
would have a drowned suction by being some 
feet below water level. In the usual land 
power station, ashes disposal is always a costly 
and difficult problem, as it involves a costly site 
and the prospect of an increasing mountain of 
material on which nothing can grow. From a 
floating power station the ashes tipped in 
barges can by them be dumped into holes in 
the sea, as has already been done for years with 
some town’s refuse. 
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Internal Stresses in Hardened and 
Dimensionally Stabilised Steel” 


By L. W. NICKOLS, B.Sc. (Eng.), A.M.I. Mech. E., A.M.1.P.E. 


T is necessary for gauges and end standards 

made of steel to be hardened in order to 
reduce wear and minimise the effect of acci- 
dental damage to the gauging faces. The 
hardening process for the 0-8 to 1 per cent C 
steel frequently used involves heating to a 
definite temperature which varies with the 
composition of the steel and quenching in oil 
or water at normal temperatures. As can be 
imagined, the quenching process introduces 
considerable internal stresses in the steel, due 
to unequal cooling effects throughout the body 
of the material. 

It is well known that hardened steel in the 
quenched condition is not dimensionally stable, 
and the sizes of end standards made from this 
material tend to change with the passage of 
time. The rate of change gradually slows down, 
but it takes a considerable number of years 
before most gauge steels become dimensionally 
stable. 

It is possible by a low-temperature tempering 
process following the hardening operation to 
render hardened steels dimensionally stable. 
The stabilising process normally used at the 
N.P.L. consists of heating the steel to a tem- 
perature of 150 deg. Cent. for about ten hours, 
and then allowing the steel to cool slowly in 
the furnace. The relatively low temperature 
at which this operation is carried out has little 
effect on the hardness of the steel in its quenched 
state. 

It is commonly thought that the dimen- 
sional instability of hardened steel is due to the 
slow relief of the internal stresses which are 
introduced in the steel during quenching ; 
also, that the aim of any stabilising process 
should be to eliminate these internal stresses 
once and for all. This is not true, however. 
The following experiment carried out in the 
Metrology Division of the N.P.L. proves that 
there are still considerable residual stresses 
locked up in hardened and stabilised steel. 

This experiment made use of the fact that 
any stresses present in a hardened and 
stabilised material must necessarily be in a state 
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FiG. 1—DIMENSIONS OF BAR 


of balance. A suitable machining operation on 
the material will remove some of the stressed 
material, causing a movement of the remaining 
material until a state of balance is again 
attained. 

A bar of circular section was selected for the 
experiment as the longitudinal stress distribu- 
tion over any normal cross section of such a 
bar is theoretically symmetrical with respect 
to its longitudinal axis, and in practice is 
likely to be so if adequate care is taken during 
the heat treatment. The bar, lin (25-4mm) 
diameter and 10in (254mm) long (see Fig. 1) of 
0-9 per cent. C tool steel, was machined all over 
and then hardened throughout by heating to 
770 deg. Cert. and quenching in oil. Care was 


National Physical 





* Communication from the 
Laboratory. 


taken during the heating operation to get as 
uniform a temperature as possible throughout 
the bar, and the quenching operation was 
The bar was 


carried out with its axis vertical. 
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FIG. 2—DECREASE OF LENGTH WITH REDUCTION IN DIAMETER 


then stabilised by heating to a temperature of 
150 deg. Cent. for ten hours and was allowed to 
cool very slowly in the furnace. Past experience, 
over @ considerable number of years, has shown 
that this process is completely satisfactory in 
producing dimensional stability. The circum- 
ference of the bar was then finish-ground 
and its end faces ground and lapped flat and 
parallel to a high degree of accuracy. The 
diameter and length of the bar were then 
measured. 

Progressive amounts were then ground care- 
fully and uniformly off the circumference of 
the bar, and the length and diameter were 
remeasured after each removal. The length of 
the bar was found to decrease fairly uniformly 
with the reduction in diameter, as will be seen 
by reference to Fig. 2, in which the decreases 
in length are plotted against decrease in 
diameter. 

The results indicate clearly that the stabilising 
operation did not remove the internal stresses 
set up in the quenching operation, otherwise 
the length of the bar would have remained 
unaltered despite the changes in diameter, 
and that presumably dimensional instability 
is caused mainly by changes in structure of the 
steel. The decrease in length of the bar with 
progressive reduction in diameter indicated that 
there was a compressive stress towards the 
outside of the bar and tensile stress at the 
centre. 

From a knowledge of the diametral amounts 
of metal removed and the consequent reductions 
in length of the bar, the initial stresses in each 
of the layers removed were calculated using 
the formulat developed by Heyn and Bauer, 
namely : 





Ag(l,—1) —Ay(,—)) 
aie ae) 
where 
f=average initial stress in layer of metal 
removed. 
E=Young’s Modulus. 
l=original length of bar. 
1,=length of bar before removal of layer. 
l,=length of bar after removal of layer. 

A;=area of cross section of bar before removal of 

layer. 

A,=area of cross section of bar after removal of 

layer. 

The above formula is based on the assumption 
that only longitudinal stresses are present in 
the material, i.e., that radial and circumferential 
stresses are zero, but gives sufficiently accurate 
results for the purpose of the experiment. The 
value of E was assumed to be 30x 10° lb per 
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square inch (21-1 x 10° kilogrammes per square 
centimetre). 

Values of the stresses obtained are plotted 
in Fig. 3, and it will be observed that a m2ximum 
compressive stress of 32,000 lb per square inch 
(2250 kilogrammes per square centimetre) wag 
obtained some little way in from the outer 
surface of the bar. It was not found possible 
to reduce the diameter of the bar below 0+ 46in 
(11-7mm) owing to the increasing lack of 
rigidity with reduction in diameter. The 
average initial stress across the remaining 
section of the bar was calculated, therefore, by 
assuming that the difference between the total 

* compression and tensile 
loads in the progressive 
layers removed from 
the bar acted over the 
final cross section of 
the bar, i.e., that in its 
initial stabilised condi. 
tion the total com. 
pression and tensile 
loads in the bar were 
equal. 

It is of interest to 
record that the total 
compression load in 
70 6t (T 14 the stabilised _ bar 

R amounted to approxi- 
mately 7900Ib (3580kg), 
The bar is still dimens. 
ionally stable despite 
the removal of approx. 


imately 0-54in (13-7 
mm) from its original diameter of lin 
(25-4mm). Measurements of its length over a 


period of four months immediately following 
the final machining operation showed that 
there was no change during this time in length 
to within the limits of accuracy of measurement. 

That the internal stresses in a hardened and 
stabilised bar are still present after a consider. 
able period of time was proved by the altera- 
tion in length of a hardened and stabilised bar, 
lin (25-4mm) diameter and Qin (228-6mm) 
long, of high-duty cast iron, when successive 
layers were removed from the circumference 
of the bar. This bar had been under observa- 
tion for a period of nine years before this was 
done and the total change in length during 
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FiG. 3—CALCULATED STRESS DISTRIBUTION 
OVER DIAMETRAL SECTION 


this time was nil, to within the limits of 
accuracy of the measurement. The removal of 
0:050in (1-27mm) on diameter produced an 
increase in length of 0-0007in (0:0178mm), this 
being equivalent to an initial tensile stress of 
23,000 lb per square inch (1620 kilogrammes per 
square centimetre) in the layer of metal removed. 
The reason for the stress at the outer surface 
of this bar being tensile, instead of compressive 
—as for the steel bar—is not known, but 3s 
probably due to the quenching operation. _ 

The work described above has been carried 
out as part of the research programme of the 
National Physical Laboratory, and this paper 
is published by permission of the Director of 
the Laboratory. 
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A “Derwent V” Jet Engine 
Test 


Some twelve months ago a Rolls-Royce 
“Derwent V” engine was tested continuously 
for 500 hours at varying loads as a proof of 
reliability. Whilst this test was severe but 
successful, the running conditions did not exceed 
normal overload limits. It was therefore 
decided to take the endurance testing a stage 
further and run an engine at its maximum 
overload condition at its current rating, within 
the present operational limitations of 14,700 
r.p.m. and 680 deg. Cent. jet pipe temperature. 

A test schedule was therefore laid down that 
a ‘“ Derwent V ”’ jet engine should be run for 
100 hours at combat conditions. Whereas, 
under normal conditions in a 150-hour type 
test the engine would only run under combat 
conditions for ten hours, this particular engine 
successfully completed a test made up entirely 
of combat cunditions—that is, ten times as long, 
without any service or maintenance. It is 
claimed that the “* Derwent V ”’ is the first jet 
engine in the world to complete such a severe 
test. 

Some very high powers were developed during 
this test, partly due to the low temperatures 
prevailing at the time. The normal rating of 
the engine is 3600 Ib static thrust at 14,700 
rp.m. The schedule laid down included twenty 
five-hour cycles at full power. An observed 
thrust of 3810 lb at 14,700 r.p.m. was recorded 
at the beginning of the test. Half-way through 
—actually during the ninth cycle—the engine 
developed over 3900 lb thrust for over five hours. 
At the conclusion of the last cycle, the thrust 
was still over 3750 lb. 





Langton, Brocklebank and 
Canada Dock Improvements, 
Liverpool 


THE Mersey Docks and Harbour Board has 
approved a £10,000,000 reconstruction scheme 
which will completely transform the Langton, 
Brocklebank and Canada docks area at Liver- 
pool, and will provide the port with another 
modern dock entrance of similar design to that 
serving the Gladstone docks. 

The scheme, illustrated herewith, includes 
the demolition of the present Canada and 
Langton dock entrances, which were built just 
over 100 years ago and are no longer suitable 
for modern vessels. They will be replaced by 
&@ new river entrance lock into the Langton 
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entering and leaving the docks. The proposals 
also include the construction of new quay walls 
and modern transit sheds at the west sides of 
Langton, Brocklebank and Canada docks, the 
widening of passages through which vessels 
pass from dock to dock, and a large number of 
subsidiary works, 

The whole of the work will take about six 
years to complete and will find employment at 
its pea for approximately 2500 men. 

Although Parliamentary powers were obtained 
by the Board in 1945 to carry out this work it 
was decided to defer the actual commencement 
until the new Waterloo river entrance and war 
damage repairs to the Gladstone-Hornby lock 
had been completed, so that the movement of 
shipping should not be interfered with. For 
some years there has been a real need for another 
deep-water entrance into the North docks. 
Difficulty has been experienced during the 
winter months in operating the gates at the 
present Canada entrance and in maintaining a 
satisfactory depth of water in the Canada basin. 
The whole of the area is very much out of date. 
The Minister of Transport has now approved 
of the work being put in hand with the excep- 
tion of the sheds and the provision of cranes. 

The first section of the work, estimated to cost 
£1,665,500, will take about two and a half years 
to complete, assuming that materials are avail- 
able. It will include diversion of Miller’s Bridge 
sewer ; diversion of northern outfall and Bank- 
hall relief sewers; reconstruction of Canada- 
Brocklebank passage; construction of new 
west wall to Brocklebank dock, including 
removal of old quay; demolition of old sheds 
at west side of Brocklebank dock ; demolition 
of three timber jetties, including sluicing 
culverts; and construction of river embank- 
ment dam, including preparatory dredging. 


——__-@— —— 


Jubilee of Pioneer Radio 
Factory 


TuEspAy, January 25th, marked the fiftieth 
anniversary of the birth of the British radio 
manufacturing industry. Exactly fifty years 
before that date a group of business men round a 
table in a solicitor’s office in Chelmsford, put 
their signatures to an agreement which provided 
for the rental of premises in Hall Street, Chelms- 
ford, to house the world’s first factory for the 
manufacture and assembly of wireless trans- 
mitt ng and receiving equipment, by the Wire- 
less Telegraph and Signal Company, Ltd., which 
later became Marconi’s Wireless Telegraph 
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dock, 825ft long and 130ft wide, with a sill 19ft 
below bay datum. This new entrance will allow 
any vessel now built to pass through into the 
adjoining docks and will enable foreiga-going 
vessels of average size to lock in or out at any 
state of the tide, thus effecting a considerable 
Saving in the time occupied by this class of ship 





Company, Ltd. These premises, comprising a 
two-storeyed warehouse together with a house 
known as “ the manager’s house,’”’ and the use 
of steam generating plant, were secured at an 
annual rental of £200 per annum. 

The factory covered an area of about 10,000 
square feet. Here were fashioned the 10in 
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induction coils and delicate coherer receivers 
which comprised the majority of the equipment 
in use at that time. On the ground floor of 
the main building were the lathes and milling 
machines ; upstairs, women were employed on 
coil winding, lacquering and light assembly 
work. From the main building completed 
equipments were taken to the ground floor of 
the manager’s house, to be tested prior to 
despatch. Upstairs, in what were once bed- 
rooms, coherers were tested in a room lined 
with wire netting. Another converted bedroom 
was the drawing office, and a third the works 
manager’s office. 

To-day, the Marconi works cover an area of 
some 300,000 square feet in New Street, 
Chelmsford, less than half a mile from the first 
factory in Hall Street. There the wheel has 
turned full circle, for the Hall Street works 
has reverted to its original function of serving 
as a warehouse, while the ‘‘ manager’s house ” 
has once more become a dwelling-place. 


aia —< @——_—_—_——_ 


The Gas Turbine for Road 
Transport 


In a paper recently read by Mr. James Hodge, 
M.A., A.M.I. Mech.E., A.F.R.Ae.S., of Power 
Jets (Research and Development), Ltd., before 
the Ministry of Supply Engineering Association, 
the author summarised his personal opinions 
on the possibilities of utilising the gas turbine 
for road transport as follows. He expressed the 
view that gas turbines having a range of output 
from 100 to 200 b.h.p. would, in the next few 
years, be made. They would, he said, probably 
have a thermal efficiency of between 25 and 30 
per cent. They would, he suggested, be con- 
structed in the form of a gas generator unit 
comprising a compressor and a turbine on one 
shaft, with a separate power turbine in series. 
In all probability, a heat exchanger of the 
regenerative type would be incorporated in 
the scheme. The centrifugal pattern of com- 
pressor would most likely be favoured, and the 
turbines themselves might well be of the 
centrifugal type, but such matters needed, he 
said, further detailed investigation. 

In general, Mr. Hodge was of the opinion 
that the life of these gas turbine units would at 
first be determined by obsolescence rather than 
by wear, and a much-reduced maintenance 
could be looked forward to. The question 
whether the incidental advantages of the gas 
turbine, such as simplicity of control, light 
weight, freedom from vibration, and easy 
starting in cold weather, would be sufficient to 
outweigh the disadvantage in fuel consumption 
compared with the diesel engine, which was 
likely to persist, for some time, would only be 
decided, he thought, after considerable running 
experience had been obtained with transport 
operators. In conclusion, Mr. Hodge said 
that for some applications he regarded the gas 
turbine to be better suited than any other 
available form of power plant. 


———_e__—_ 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


SEAMLESS COPPER TUBES WITH PLAIN AND 
SCREWED ENDS FOR STEAM SERVICES 
No. 1306: 1948, Part 2. This standard is com- 

plementary to B.S. 1306, Part 1, Non-ferrous Pipes 

and Piping Installations for and in Connection with 

Land Boilers. It deals with seamless copper tubes 

up to 8in. nominal diameter for steam, feed, blow- 

down and similar boiler services. The maximum 
working pressures and temperatures are, respec- 
tively, 250 lb per square inch and 405 deg. Fah. for 
steam, and 300 lb per square inch and 300 deg. Fah. 
for feed and other purposes. Three tables are given 
for tubes with plain ends and three for tubes with 
screwed ends covering the three pressure ranges, 
low, medium and high. 

It also includes requirements relating to the 
composition of the copper, the selection of. test 
samples and testing. Price 2s. post free. 
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COAL PROCESSING 
REPEATEDLY for years past engineers have 
pointed out that in burning raw coal we 
throw its valuable by-products to waste. In 
a recent lecture before the Nortn-Eastern 
Branch of the Institution of Mechanical Eng- 
ineers, which we reprint in abstract on another 
page of this issue, Sir Claude Gibb repeats 
the charge. But he is not satisfied merely to 
repeat it. He goes further. He goes on to 
weld a project for the more rational use of 
coal into a much wider conception of the 
way in which, now that, through nationalisa- 
tion, the transport and fuel and power 
industries have come under Government con- 
trol, they could, and in his view should, 
be organised. He suggests the processing of 
nearly all coal raised from the pits for the 
recovery of by-products, thus regarding it 
as a raw material rather than a fuel; and 
he proposes the hydrogenation of some part 
of it to yield oils. In addition, he suggests 
the generation of electricity from semi- 
coke residues in power stations sited near 
central coal-processing plants from which 
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gas would be distributed over neighbouring 
industrial areas by gas grids; the use of 
gas turbines operating on coal-gas, or other 
gases, for the generation of power, in com- 
bination with steam stations; the electri- 
fication of main line railways and the running 
of freight trains at nignt to equalise the load 
on electricity generating plant ; the elimina- 
tion of the open domestic grate, or alter- 
natively the burning therein only of semi- 
coke or other smokeless fuels; and, appar- 
ently, some limitation on the use of electric 
radiators—in fact, a more rational use of 
gas and electricity in the home, each for 
the purposes for which it seems better 
fitted. Few, if any, of these proposals are 
new in themselves. What is novel is the 
proposal to bring all together into a single 
balanced scheme. 

No one—not even an Editor !—can be 
expected to pronounce for or against a 
scheme of such scope immediately and as the 
consequence only of the incompletely digested 
thoughts that spring at once to mind upon 
its contemplation. We, in company with 
engineers in general, are naturally disposed 
to favour it. For any scheme whose object 
is to make better use of natural resources 
has an obvious attraction for the engineer- 
ing mind. Yet few engineers in these days 
—the more’s the pity !—have sufficient 
leisure, having conceived such a scheme or 
having had it laid before them, ‘to collect, 
collate, and digest the great mass of facts 
and figures relating to several industries, 
without consideration of which no really 
firm conclusion about the merits of the 
scheme can be drawn. The proposals need 
examination, both technically and econo- 
mically. Native engineering caution there- 
fore warns us that the opinions of specialists 
upon the merits of the scheme as affecting 
their own particular fields need first to be 
heard. Yet, technically, there can be little 
doubt about the scheme’s feasibility. For all 
Sir Claude’s proposals have been repeatedly 
discussed and individually recommended in 
the past. The burning of raw coal does 
waste material and does pollute the atmo- 
sphere ; house coal as well as coking coal can 
be satisfactorily processed; the open coal 
fire is not an efficient way of warming a 
house and as it is already less used than 
formerly it may well prove possible to hasten 
its elimination; the electric radiator does 
make undue demands upon generating capac- 
ity, though, as it happens to be a very con- 
venient household device, it may prove 
difficult to discourage its further use; 
sooner or later the question of railway 
electrification must be re-examined in the 
light of post-war conditions, as it is certainly 
practicable and may well prove desirable ; 
gas is already in short supply in certain 
industrial areas, such as Sheffield, and to 
supply the engineering and iron and steel 
industries more coal will need to be pro- 
cessed in the future than in the past. But 
engineering schemes are not adopted or 
rejected solely upon their technical merits 
and feasibility. Sooner or later economic 
factors intervene. The best engineering 


_job is not necessarily that of highest effi- 


ciency nor that which makes the fullest 
possible use of a raw material but that which 
is cheapest to operate. 

On economic grounds Sir Claude’s pro- 
posals are not at all easy to assess, although 
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it is certainly difficult to see how sufficient 
manpower to carry them out could, in pre. 
sent circumstances, be found. We inay 
omit from consideration the proposals to 

hydrogenate coal to oil, a technically sound 
but economically and thermally unattrac. 
tive process. For it does not appear to be 
an essential part of Sir Claude’s scheme, 
The real crux of that scheme is the proposal 
to process nearly all coal to yield coke, 
semi-coke and gas for the supply of indus. 
trial heat and power and to recover its valu- 
able by-products. Anyone who studies a 
list of the remarkable range of products 
that can be obtained from coal cannot but 
be impressed by the apparent folly of burning 
coal in its raw state. Why, then, has it 
not been more widely processed in the 
past ? The answer is the simple economic 
one that before the war there was no market 
for those products sufficiently large to justify 
more processing than in fact took place 
to provide coke and gas for purposes for 
which coal is itself an unsuitable or an in- 
convenient fuel. Nor, since processing of coal 
necessarily reduces its thermal yield, isit other- 
wise really justifiable unless its by-products 
yield an economic return. It was for that 
reason that the full-scale distillation plant 
installed by the late Mr. Merz at Dunston 
“A” power station, to which Sir Claude 
refers, went out of action and was dismantled. 
No doubt the demand for coal products has 
since extended. But has it extended so far 
or could it be encouraged to extend so far 
as to be able to absorb all the products to 
be obtained from processing a substantial 
fraction of the whole output of the pits ? 
We do not know. Yet, however desirable it 
may be upon other grounds to regard coal 
as @ raw material rather than a fuel it will 
be on the answer that is made to that question 
that the practicability of Sir Claude’s 
scheme will be judged. For unless it is at 
least as profitable, overall, to process coal 
and sell the resulting products, even at some 
thermal loss, as it is to sell raw coal, the 
latter will continue to be burned and only so 
much will be processed as is necessary to 
supply the limited demand for gas and coke. 


THE SCAVENGING OF MEDIUM SPEED 
TWO-STROKE OIL ENGINES 


THE paper read before the Diesel Engine 
Users Association on January 20th brings 
into prominence the conflict between 
exponents of uniflow scavenge and of loop 
scavenge in medium-speed two-stroke oil 
engines. As ,an experienced designer of 
two-stroke engines, Mr. C. B. M. Dale has, 
with conspicuous frankness, laid bare much 
of the history of the development, in modern 
medium-speed engines, of the uniflow sca- 
venge. That his paper will be studied with 
the attention it deserves we do not therefore 
doubt. 

It was pointed out in the course of the dis- 
cussion, following the reading of this paper, 
that the use of exhaust valves in two-stroke 
engines is no new thing and that many design- 
ers have experimented with them during 
the past half-century. In racent years, how- 
ever, uniflow scavenge has made very con- 
siderable headway and two-stroke oil engines 
with exhaust valves are to be found in large 
numbers, the size going down to cylinders as 
small as 2iin bore. It is clear that any 
departure from the simple loop scavenge 
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must involve the use of valves and valve- 
operating mechanism, the absence of which 
has usually been regarded as a feature favour- 
ing the two-stroke engine. Designers and 
manufacturers of uniflow scavenged engines 
have thus to demonstrate that such compli- 
cation as is involved will be justified by the 
operating results obtained, whether these are 
expressed in higher specific output, reduced 
engine maintenance, or both. No doubt 
there is room for each type, nor has finality 
been reached in either class of engine, or, 
indeed, in any class of engine. Finality is 
never reached where there‘is active tech- 
nical imagination, but the test of the pro- 
duct of imagination is found in actual prac- 
tice. What we must always seek, therefore, 
is the result not so much of test bed trials as 
of day-to-day work with load conditions 
constantly changing. It is certainly true 
that a very high degree of scavenging effi- 
ciency may be reached with loop scavenge 
and long-stroke, two-cycle engines of this 
type have given unsurpassed thermal effi 
ciencies. In the end, however, it is not 
absolute thermal efficiency, but proved 
dependability which establishes the reputa- 
tion of any engine. All researchers appear 
to be on common ground in maintaining that 
efficient scavenging in a two-stroke engine 
requites controllable motion of the air, a 
subject dealt with (in connection with end- 
to-end scavenging) by Wisner in his paper 
“High-Speed Two-Stroke Compression- 
Ignition Engines,” read (1944) before the 
Institution of Automobile Engineers. Among 
other things, Wisner emphasised the great 
range of main and secondary considerations 
which must be complied with in engines for 
motor-cars, lorries, boats, railcars, tractors, 
aeroplanes, &c. “ The range of intermediate 
manufacturers will seek, when considering 
two-stroke operation, a mixture of two 
' possibilities, namely, simple design, on the 
one hand, gain in specific output on the 
other hand.” It is very true and time alone 
will show how the balance tips as between 
end-to-end scavenge and loop scavenge. 

We trust that British builders will not 
cease to keep a forward-looking eye on the 
possibilities of high-speed and medium-speed 
two-stroke engines, and in this connection 
Mr. Dale has certainly laboured to some- 
purpose. Concerning the type of scavenge, 
it is our view that wherever simplicity 
gives way to complications, we must 
always make sure that we shall obtain an 
adequate quid pro quo. 





Obituary 
STANLEY RICHARD CLAY 


It is with regret that we have to record 
the death, in a nursing home in Johannes- 
burg, on Saturday, January 22nd, of Mr. 
Stanley Richard Clay, the sales manager of 
Broom and Wade, Ltd., of High Wycombe, 
Bucks. Mr. Clay, who was sixty years of age, 
was on his way to visit his firm’s branch in 
South Africa, unfortunately caught a chill 
during the voyage out and died in Johannes- 
burg. He was born in 1888, and after leaving 
school he served his apprenticeship with Lee, 
Howl and Co., Ltd., of Tipton, Staffordshire, 
manufacturers of pumps and hydraulic 
machinery. Later he joined a firm of con- 
sulting engineers in Birmingham, and was 
for some time the representative of Broom 
and Wade, Ltd., and the Mining Engineering 
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Company, Ltd., of Worcester, for the Mid- 
lands and South Wales. 

In 1925 he was appointed sales manager of 
Broom and Wade, Ltd., and he then left the 
Midlands and joined the firm’s head office at 
High Wycombe. In October, 1927, Mr. Clay 
became sales director of the company and 
was in complete charge of its sales througn- 
out the world. In just over twenty years Mr. 
Clay’s work was reflected in the growth of 
= firm’s business, particularly on its export 
side. 
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During the first world war, Mr. Clay served 
in the Army in the Royal Horse Guards, and 
the Household Battalion, gained the rank of 
Captain and was awarded the Military Cross. 
During recent times he was a member of the 
Ministry of Works Advisory Committee on 
Contractors’ Plant, on which he did valuable 
work. He was well known in the engineering 
industry and he found time outside his busi- 
ness to interest himself in the local govern- 
ment of High Wycombe, and was a member 
of its borough council. 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


STANDARDISATION OF LOCOMOTIVES 


Srr,—The threat of further standardisation 
hangs like the sword of Damocles, over loco- 
motive progress in Great Britain. Like the 
mediaeval alchemists searching for the magic 
elixir that would transmute base metal into 
gold, so railway executives search, and search 
in vain, for the standard locomotive that will 
help to turn their losses into profit. 

Let us examine some failures of standardi- 
sation in the past. The L.M.S. Railway 
standardised Midland ‘‘ Compounds,” excel- 
lent engines in their right place, only to find 
in later years that on secondary duties they 
were more expensive to run than some of the 
apparently expensive L.N.W.R. 4-6-0 engines. 
The L.M.S.R. used standard Horwich 2-6-0 
wheels, motion and axle-boxes for the ‘‘ Gar- 
ratt’’ engines with disappointing results, 
and would have been better advised to have 
designed a 2-6-2, 2-6-2 chassis with larger 
axle-boxes specially for the job. Other in- 
stances can be remembered where insistence 
on the employment of existing standard parts 
has handicapped progress in design. 

It has not often been possible for a designer 
to sweep away existing standards and sub- 
stitute new, as Mr. Bulleid was enabled to do 
when he joined the Southern Railway in 1938, 
to the immense benefit of that railway and to 
the inspiration of railwayists throughout the 
country. 

It is interesting to note that Mr. Bulleid’s 
exceptionally successful engines bear compara- 
tively little likeness to the products of Sir 
Nigel Gresley, with whom he worked so long. 
That may be said of many past designers. 
They appear only to produce their best when 
free to do so unhindered by superiors. 

What reason therefore have we for believing 
that clever men from the Regions (if clever 
men stay in Regional work and do not seek 
other employment) will feel inclined to sub- 
mit ideas for a national committee to dissect 
and perhaps reject ? Can we visualise future 
Stroudleys, Webbs, Ivatts, Gresleys, Staniers, 
and Bulleids, throwing themselves whole- 
heartedly into the production of fresh or modi- 
fied designs only to have some central com- 
mittee argue over them and water them down 
to a series of standardised nonentities ? 

The Royal Flying Corps tried to standardise 
aircraft design early in the war of 1914-18, 


and found it a ghastly failure. Standardise 
components, but nothing more. 
Cui bono? ‘Who benefits ?”’ Design pro- 


gress does not, and good men are unlikely to 
stay in railway employment. How will it 
profit us to find we have no locomotive design 
ability left ? Progress in the past has been 
due to the work of many men and nothing will 
stifle that progress more than a unified design 
centre. There may have been much to justify 
the reduction of design staffs to four after the 
grouping of 1923. It is difficult to see economy 
in further reduction. 


As Lord Monkswell pointed out in a letter to 
The Daily Telegraph, recently, ‘‘ there are at 
the present time being worked out important 
developments in welded boilers, firebox siphons, 
axle-boxes and poppet valves that are far 
from being ready for standardisation.”” Then 
there are the possibilities of the 600 lb square 
inch water-tube boiler, described in a recent 
issue of THE ENGINEER, to be investigated. 
As Mr. Pountney wrote: ‘‘ we do not yet know 
how best to use 600 lb square inch if we find 
we can successfully obtain it.” Such steam 
locomotive developments, or others not yet 
foreseen, may render present standards and 
the proposed standards of British Railways 
obsolete. 

Former locomotives of the Great Western 
Railway have disappajnted their supporters 
in the locomotive exchanges of 1948. In 
common with all engines in these trials, 
they used “ Barnsley hards,” a long flame 
coal, which requires a fairly thin fire, and is 
used to its best advantage in a wide firebox. 
Recently therefore a “‘ King” and a “ Castle ”’ 
were retested, using soft “‘ Markham ” (South 
Wales) coal. Results are not yet available but 
again we see that national standardisation 
cannot produce engines which burn equally 
well Welsh and Yorkshire coal. The 1925 
exchanges should have taught that lesson. 

Why bind ourselves? Perhaps it is a 
political move. The present government can 
tell the electorate that nationalisation will 
reduce the number of types from hundreds 
to twelve, and the unthinking crowds will be 
impressed. If the 1950 election results in a 
change of government then, maybe, the pro- 
posed 1951 construction, though the railways 
remain nationalised, may never occur. Per- 
haps the post war Regional standards, as pro- 
posed by the four C.M.E.s before nationalisa- 
tion, will remain. 

The exchanging of ideas, engines and tech- 
nical staff, between Regions, is excellent, as 
is the use by all Regions of the Rugby plant. 
Regional committees consisting of design chiefs, 
running men, repair and operating personnel, 
with an independent chairman, to consider 
proposed Regional designs would be an excel- 
lent idea, but not one national committee. 
Especially is this so when the locomotive side 
of the executive is staffed by men from one 
Region only, as is the case at present. First- 
class as those executive men may be, they must 
inevitably favour L.M.S. ideas to the exclusion 
of all others, and past progress has come from 
many railways : from Churchward and Gresley, 
from Stanier and Bulleid, to name only four 
great figures. 

An advertising agency once ran its creative 
side in the way now proposed by British Rail- 
ways. It was not long before the younger 


members of the design staff agreed that the 
“* creative committee ” which considered every 
artist’s drawings, all layouts and written 
“copy” was far better described as the 
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“‘ destructive committee.” It was once re- 
vealed by a member of that committee “‘ that 
our secret is never to criticise the work of 
committee members.”” Though that does not 
apply to present British Railway committees, 
how do we know, human nature being what it 
is, that it may not apply to some future 
national locomotive committee ? 

If we have committees, let each Region have 
its own and work out its own designs. 

Cut bono? Does the shed master? At 
present an average shed will usually house 
(a) pre-grouping engines; (6) post-grouping 
standard engines, and perhaps non-standard, 
too; (c) austerity wartime engines. In addi- 
tion, it is now to house British Railways 
standard engines. So the shed master’s bur- 
den is increased, till all engines in categories 
(a), (6), (c) are scrapped. When? Perhaps by 
1980. But by then the 1951 British Railways 
types will be obsolete, too. 

The late Maurice Baring wrote : “‘ revolutions 
do not lighten the burden of the people, they 
merely change the burden from one shoulder 
to the other.” This railway revolution will not 
lighten the burden of the shed master; it will 
not even remove the burden from one shoulder 
until about 1980 and will add another steadily 
from 1951 onwards. 

The pessimist may ask: ‘‘ Well, what does 
it matter? Gas turbines, diesels or electri- 
fication may replace steam locomotives.’ 
But are we sure? Is anyone sure that peace 
will continue for many years? Or that liquid 
fuels will be available ? 

Already oil firms are requesting that the 
replacement of horses by tractors on farms may 
be halted, due to excessive demands on paraf- 
fin supplies for jet aircraft. This may prohibit 
extensive use of gas turbine locomotives. 
Trouble in the Middle East, or war, may pre- 
vent British Railways from employing diesels. 
Electric railways are dependent on a few vul- 
nerable power stations. It is not unreasonable 
to suggest that a future enemy, more wily 
than Adolf Hitler, may destroy by bombing 
or guided missiles, those power plants. Have 
we in reserve sufficient steam locomotives to 
operate the Southern Region or other elec- 
trified railways, should their power stations 
be immobilised for a lengthy period ? 

If more wars come—and all the prophets 
suggest that they will—then coal-fired steam 
locomotives will be numbered amongst our 
greatest assets. They may prove, as far as 
mechanical equipment is concerned, a vital 
factor in our defence ; mobile power plants, too 
numerous to destroy, independent of foreign 
fuel, and capable, as from 1939-45, of almost 
unlimited hard work. 

This priceless heritage of immeasurable future 
importance must be developed to the utmost 
by all. Brilliant men must be encouraged to 
give their best, which they will do only when 
certain that the products of their brains will 
be constructed without undue interference 
from a centralised committee. 

F. A. 8. Brown 
London, N.5, January 26th. 





DIRT IN LUBRICANTS 


Sm,—Amongst the factors affecting indus- 
trial efficiency there is one in my particular 
field of lubrication, to which I think attention 
should be drawn: dirt is being allowed to get 
into lubricants in the course of their passage 
through works’ oil stores and thence into the 
mechanisms. Visits to the stores of a variety 
of firms show them to be in a dirty state ina 
majority of cases. This is surprising, because 
the ill effects of dirt in lubricants are well 
recognised by all technical staff, and, on atten- 
tion being drawn to it, no one questions the 
need for cleaning up the stores, the dispensing 
vessels, &c. It is common to see dirty measur- 
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ing cans, oil being run down the dirty end and 
lip of drums, measuring cans collecting drips 
from leaking taps and the oil then being issued 
for use, tanks with the filler covers left off, 
grease kegs with lids off, and chips of wood 
and bits of waste as well as general dust on 
the surface, grease served out on hits of card- 
board or old tin lids and exposed to dust and 
sometimes rain as it is delivered, and so on. 

It is difficult to assess the financial benefits 
from cleanliness, but there is generally little 
disagreement with the view that it would ease 
considerably the serious burden on maintenance 
staff, increase the life of machinery and reduce 
stoppages. Moreover, the fortuitous influence 
of dirt particles lays a blanket of uncertainty 
over the best that engineering science as 
applied to design can do; this uncertainty 
should be removed if we are to improve our 
practice by taking advantage of current know- 
ledge in designing better and more efficient 
mechanisms. Fortunately, the remedial mea- 
sures are not expensive: a great improvement 
can be effected quickly and without delay by 
simply cleaning up the measuring and delivery 
cans, keeping grease kegs covered, avoiding 
exposure to the weather in transit, providing 
good lighting in the store, and so on. There is 
no doubt, however, that it is desirable as a 
longer term project to promote cleanliness by 
establishing fundamentally good practice by 
such means as using the minimum number of 
grades and avoiding congestion in the stores ; 
adopting tank storage and taking bulk delivery 
direct from suppliers’ vehicles; using mecha- 
nical dispensing systems; delivering greases 
used in small quantities, like ball-bearing greases 
in small containers right through from manu- 
facturer to point of application, and so on. 
These measures can be instituted in the course 
of normal technological improvement ; what is 
wanted now is a short crusade to make the 
immediately possible improvements, and re- 
establish the consciousness of the need for 
cleanliness. 

D. CLaytTon 
Cockfosters, January 28th. 





THESES 


Srr,—In his letter to you last week, ‘‘ Dis- 
criminated ” refers to institutions (plural) and 
suggests that they could dispel the notion that, 
he suggests, prevails that thesis is less merit- 
orious than examination. Into the merits of 
that isgue I do not propose to enter. I wish to 
content myself by pointing out that usages 
vary in different institutions. For example, my 
institution does not use the alternative, but 
insists on examination in all cases. Then, on 
admission to membership, it is necessary for a 
thesis to be presented and accepted by the 
institution or a subscription of two guineas to 
be made to the library fund. T accepted the 
former alternative and offered a thesis which 
was accepted and read before the institution. 

1 should think that great variations exist in 
this class of usage, and it would be well if they 
all came into broad daylight. I have no doubt 
that the various professions will one day be 
examined by a State Commission and order be 
brought out of chaos. 

A. W. Crampton, F.R.I.C.S. 

Hampstead, January 22nd. 





STARTING THE GAS TURBINE 

Sm,—While in general agreeing with the 
comments made in your “Critical Review of 
Gas Turbine Progress,’’ in the issue of January 
21st, on the subject of the possible use of gas 
turbines for automobile plant, I feel that I 
must make one correction, namely, to your 
statement that startability would be distinctly 
inferior to the petrol engine. 

It may not be common knowledge, but one 
of the early Whittle engines was originally 
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scheduled to be started by an Austin “7” 
car engine and provision was made for starting 
in that manner. Actually it was found when 
matters had been properly adjusted and the 
necessary development work carried out on 
the fuel and combustion system that tho jet 
engine could be started by the small electric 
motor initially employed for starting the 
Austin “7.” It has also been found in certain 
of the experimental work on automobile gas 
turbines in this country that the starter nor. 
mally employed on the petrol engine, for which 
the gas turbine is intended as a possible sub. 
stitute was large enough for starting the gag 
turbine, without any serious drain on the 
batteries. From our experience, we can say 
quite definitely, therefore, that the problem of 
electric starting would not constitute any 
serious problem in adapting gas turbines to 
automobiles. 

E. A. Watson 

Joseph Lucas, Ltd., Birmingham, 
January 28th. 


Literature 


SHORT NOTICES 


Electrolytic Polishing and Bright Plating of 
Metals. By S. Wernick, Ph.D., MSc., &c, 
London: Alvin Redman, Ltd., 1-8, Whitfield 
Place, W.1. Price 30s. net.—Few are more 
qualified to write on the technique of electrolytic 
polishing and the bright plating of metals than 
Dr. Wernick. In writing this book the author 
has based it partially on @ series of articles 
published in Sheet Metal Industries, with the 
addition of much valuable theoretical and tech- 
nical knowledge gained in the works and the 
laboratory. It opens with a@ concise review 
of the development of electrolytic polishing and 
separate chapters deal with the process as 
applied to carbon and stainless steels, nickel, 
aluminium, copper, silver, &c. In this connec. 
tion an interesting section is also included on 
the industrial applications of electro-polishing 
to non-ferrous metals. Other chapters of the 
book deal with the bright plating of nickel, zinc, 
cadmium, copper, silver and the deposition of 
the precious metals. Each chapter concludes 
with a carefully chosen bibliography of relevant 
matter in which the reader can find further 
information. This book will prove a valuable 
addition to the somewhat sparse literature on 
the subject and will be a welcome addition to 
all technical libraries. 


Power System Stability. Vol. IL: Transient 
Stability. By Selden B. Crary. New York: 
John Wiley and Sons, Inc. London: Chapman 
and Hall, Ltd., 37, Essex Street, W.C.2. Price 
36s. net.—This book is the second of two 
volumes presenting the fundamental theory 
of the behaviour of electrical power systems 
under normal and abnormal conditions. Vol. I 
was concerned with steady state conditions, 
while Vol. II deals with the transient state, 
involving large or sudden changes in the power 
system. The first six chapters are devoted to 
methods of analysis starting with fundamental 
considerations, the torque-angle characteristics 
of synchronous machines and systems, and 
proceeding to the discussion of two-machine and 
multi-machine stability. Applications of this 
analysis are dealt with in the next three chapters. 
Generalisations of the transient theory, as 
distinct from idealised cases, are attempted 
only in the last chapter, in which various 
kinds of stability are discussed, the term ‘‘ over- 
all stability ” is introduced, and some indication 
is given of the future possibilities of control 
equipment in general, and of voltage regulators 
in particular. 


Engineering Optics. By K. J. Habell, M.Sc., 
and Arthur Cox, M.A. London: Sir Isaac 
Pitman and Sons, Ltd., Parker Street, Kings- 
way, W.C.2. Price 35s. net.—As its title 
suggests, this book is intended to appeal to 
engineers who use optical equipment rather 
than to the professional optical designer or 
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computer. Without claiming to be a textbook 
of optical design, therefore, it gives the engineer 
auseful survey of the principal optical methods 
and instruments used in engineering measure- 
ments. To introduce the subject by providing 
the necessary theoretical background, the book 
opens with two chapters on the properties of 
ideal optical systems and the divergence of 
practical systems from the ideal. A third 
chapter is concerned with the principles of light 
and illumination, optical aids and magnifiers. 
The bulk of the book is devoted to microscopes, 
telescopes, optical projection and profile micro- 
scopes. Miscellaneous optical methods, includ- 
ing interferometry, form the subject of a 
separate chapter. The book concludes with 
brief notes on some aspects of optical construc- 
tion, and reference is made to glass element 
manufacture, the production of metal com- 
ponents and graticules, the treatment of reflect- 
ing surfaces and the care of optical equipment. 


—_—_—_———_—— 


New Admiralty Survey Ship 


THE Royal Navy’s fleet of surveying ships, 
responsible for charting the oceans of the 
world, will be strengthened this month when 
H.M.S. ‘‘ Dalrymple” is accepted in H.M. 
service. The hull of this ship was built by 
William Pickersgill and Sons, Ltd., of South- 
wick, Sunderland, and her main machinery 
was supplied by George Clark (1938), Ltd., of 
Sunderland. In design the new vessel is simi- 
lar to H.M.S. ‘‘ Dampier,”’ which since the war 
has been engaged in survey work in the Far 
East. The principal dimensions of the new 
ship are: extreme length 307ft, length between 
perpendiculars 286ft, extreme breadth 38ft 
jin, and rhaximum draught 12ft 5in. The 
“Dalrymple” will carry no armament but 
she will be fully equipped with navigation 
equipment, such as radar, Asdic and other 
modern aids. Her peacetime complement is 
eleven officers and 149 ratings. She will be 
commanded by Captain A. Day, C.B.E., 
D.S.O., R.N., who was formerly assistant 
hydrographer at the Admiralty. Her first 
commission will be in the Mediterranean Sea 
and the Persian Gulf. It is expected that 
H.M.S. ‘‘ Dalrymple ” will complete her trials 
and be accepted into H.M. service at Devonport, 
on February 10th. The new survey ship is 
appropriately named after the late Mr. Alex- 
ander Dalrymple, who was appointed first 
hydrographer to the Royal Navy towards the 
end of the eighteenth century. 


International Institute of 
Welding 


Ir is announced that the annual meeting of 
the International Institute of Welding will 
be held at the University, Delft, Holland, 
from Monday to Thursday, May 16 to 19, 
1949. The International Institute was founded 
in June last to promote the development of 
welding by all processes, and its membership 
includes welding societies and institutes in 
eleven Western European countries, North 
America, South Africa, and New Zealand. 
The Institute consists of a governing council 
on which the member countries are represented, 
and of various technical commissions, on each 
of which a delegate from every member country 
sits. Eleven commissions have been set up 
for the study of gas welding, electric are weld- 
ing, resistance welding, documentation, con- 
trol of welding, the creation of a welding dic- 
tionary, standardisation, hygiene and safety, 
weldability, residual stresses, and stress-reliev- 
ing in“ welds. These commissions will hold 
sessions during the forthcoming meeting, and 
the programme also provides for two sessions 
of the general council. It is felt that the 
event will be of considerable importance in 
the development of the Institute, as it will be 
the first occasion on which the commissions 
have sat for the discussion of technical prob- 
lems. The office of the Secretary-General of 
the International Institute of Welding is at 
enema Palace Gardens, London, 
S.W.1. 
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Britain’s Energy—A New Conception’ 


By SIR CLAUDE GIBB 


iy it too much to hope that there may yet 
arise a statesman, a scientist or an engineer 
with sufficient vision, sufficient power, suffi- 
cient courage, to realise that no longer can 
Britain go on wasting that most precious of 
our few remaining assets—coal? Coal at 
present, as for many centuries past, is 
regarded and treated as a fuel. Its average 
efficiency of utilisation over the 200 million 
tons consumed annually in this country is 
only some 15 per cent, and it will remain at 
about that figure so long as we treat coal as 
a primary fuel. When, however, coal is 
regarded as a chemical and is treated as such, 
we open up possibilities; the limits of which 
seem to expand with every consideration. 
And in this expanding sphere, where coal is a 
chemical, we see a continued great future for 
the steam turbine and bright prospects for 
the gas turbine. Coal has been nationalised, 
the electricity supply industry also—so has 
transport and gas—and now is the moment 
to integrate these four great industries—all 
of them depending on our dwindling and 
most important national asset—coal. If we 
miss this chance of integration, it will never 
occur again—could not occur again. 

It is almost certain that by looking at coal 
as a national asset, and regarding electricity, 
gas and transport as one national undertaking 
and not as individual industries, we could, in, 
say, twenty years obtain the same amount of 
power, heat and light from about 120 million 
tons of coal as we now obtain from 200 
million tons. To do so would require a huge 
amount of capital expenditure which no one 
of the nationalised industries individually 
could justify, but which, looked at as a long- 
term national problem of the next fifty years, 
is absolutely vital to the continuance of 
Great Britain as a great Power. It is, indeed, 
likely that in less than fifty years we shall 
only be raising about 120 million tons of coal 
per year. 

Despite the nonsense talked about atomic 
power generation, there is no evidence in 
sight that such generation will be economic 
or likely to compete with coal as our main 
source of energy for a great many years. It 
is true that atomic power generation is 
possible to-day, but not to give a surplus 
output of power over that required to produce 
the fissile material and to re-treat it for 
further use. If and when new metals are 
discovered having the special properties 
demanded by the atomic pile, then the 
problem will be somewhat simplified, but the 
economics of atomic power generation are 
almost certain to prove once again that 
“You can’t get owt for nowt.” The closest 
study of the future of energy generation 
drives one back to reconsider the coal 
utilisation problem—makes one realise just 
how important it is that we cease wasting 
coal and coal by-products. 

We can all remember the years 1930 to 
1938, when posters covered the hoardings 
reading ‘‘ Use More Coal,” when the coal 
industry established research and publicity 
organisations in an endeavour to increase the 
sale and use of coal. Even to-day there is 
competition between electricity and gas in 
the domestic and industrial heating fields— 
and they both compete with coal, coke and 
oil fuel. But should they ? In at least nine 
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cases out of ten the answer should be an 
emphatic “ No.” 


ELECTRICITY AND GAS 


Who will say that in the supply of rotary 
power and in lighting there is anything com- 
parable with electricity in efficiency, cost, 
cleanliness and low maintenance ? 

But is it realised that a 1-kW domestic 
electric radiator costing, say, £1 to purchase 
and install, costs the nation £100 to supply 
if it is used during a peak-load period ? That 
£100 is made up by the present-day costs of 
a large central power station, which are 
approximately £50 per kilowatt of load 
delivered, plus an almost equal sum in trans- 
mission and distribution costs. It is of little 
avail to ask consumers not to switch on that 
radiator during peak-load periods; if the 
radiator exists and the room or occupier is 
cold, the switch will go on. Despite every- 
thing, we still are all human! But if the 
radiator used gas over the peak period the 
effect would have been far less serious because 
gas can be stored and the gas-making plant 
does not have to be designed and built to 
deal with short-time peak loads, but with 
average loads over a day or two. 

It is in this fundamental difference between 
gas and electricity—the ability to store the 
one and not the other—that we receive a clue 
to a national fuel policy. To build sufficient 
electric power stations so that radiator load 
could be supplied during peak-load periods 
would be extiavagant and would not give a 
return on the capital employed. Hence, 
other uses of electricity would, in effect, have 
to subsidise the radiators used over peak- 
load periods. This attack on the open bar 
type electric radiator does not mean that 
off-peak or night electric hot water storage 
heating is to be discouraged. Quite the 
reverse; night storage heating for back- 
ground temperatures should be encouraged 
to the maximum, with the open radiator 
banned, during periods of exceptional peak 
load. The solution is to use electricity where 
it is the most efficient and economic form of 
energy and to use gas where gas is supreme, 
and that is mainly in industrial and domestic 
heating. 


SoLtip anD Liqguip FUEL 


You will observe that coal, coke or fuel oil 
are not mentioned as direct sources of indus- 
trial or domestic energy, whether for lighting, 
heating or power. It is my belief that 
although something may be made of the 
storage argument, there is no place for those 
fuels in the future except in special and 
isolated cases. Coke is essential in the pro- 
duction of iron from crude ore, and in the 
subsequent refining or casting; but, in 
general, few, if any, would use coal, coke or 
oil in domestic or industrial heating if 
supplies of gas were plentiful and at a cost 
per unit of useful heat equal to them. In 
other words, if gas and electricity were 
plentiful and cost no more than solid or liquid 
fuels, few, if any, people would want to use 
anything else. 

Can, therefore, electricity and gas be made 
available at a price capable of replacing all 
other forms of energy ¢ I believe not only 
that the answer is “ Yes,”’ but that we must 
use every endeavour to achieve that ideal in 
the long-term national interests. 

Coal as a major fuel in the production of 
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electricity is not likely to be reduced in cost 
but probably the reverse. Capital charges 
for new power stations are already from 
two and a half to three times those pre-war, 
and again, are not likely to be reduced. One 
important way by which electricity costs 
can be reduced is to produce a greater number 
of electrical units per annum for a given 
capital investment. Similarly, transmission 
line capital charges can only be reduced by 
carrying a larger number of units per annum. 
Hence, one way of reducing electricity cost 
to the consumer is by a marked increase in 
the overall load factor of generation and dis- 
tribution. Another way is by the further 
adoption of thermal electric stations and 
district heating. 

On our railways the average efficiency of 
coal-fired locomotives to-day is probably less 
than 6 per cent. By main line electrification 
that average efficiency could be improved to 
about 20 per cent, and by careful scheduling 
of freight trains, running these mainly 
through the night, a marked increase in 
electrical base load, and therefore in load 
factor, could be achieved. The cost of rail- 
way electrification to-day would probably be 
nearly 750 million pounds sterling, and such 
a figure at first sight appears frightening 
considered only as a transport capital charge. 
But, regarded as a national problem and not 
as @ transport industry problem, it becomes 
more attractive. y 

This is still assuming that raw coal is the 
fuel used for electricity generation. This, 
however, need not be the case, and, indeed, 
must not continue to be the case. 


FUEL For ELEcTRICITY GENERATION 


Experiments in America, Belgium and, we 
believe, in Russia have shown the under- 
ground gasification of coal to have distinct 
possibilities, and it may well be that the 
shortage of manpower and the difficulties 
and cost of coal winning will force under- 
ground gasification on the coal industry at 
an accelerating rate. It is not, however, 
necessary to await the successful develop- 
ment of underground gasification, with its 
attendant control difficulties, to achieve 
startling economies in coal utilisation. 

The majority of the coking coals raised in 
Great Britain are already carbonised in coke 
ovens or gasworks, and yet there is a national 
shortage of the gas and coke resulting from 
that carbonisation. It is very evident that a 
great expansion of coal carbonisation could be 
made and there would still be an immediate 
use for its gas, coke and the hundreds of by- 
products thus obtained. But the bulk of our 
coal available is of the house or steam type 
and there is ample experience to show that 
these coals also can be processed, recovering 
the majority of their by-products and leaving 
a residue of semi-coke. One or other of the 
low-temperature distillation systems would 
achieve that end with almost all our coals. 

A study of our national economic situation 
indicates that unless something radical is 
done we are always going to have an adverse 
balance of trade and that we shall in the 
future find it increasingly difficult to pay for 
the imports of our food and raw materials 
and of the oils and petrols which our present 
road transport demands for its operation. 
Let us face the facts about our balance of 
trade in the future and take immediate steps 
to improve it. 

Hydrogenation of coal could in, say, 
twenty years make us almost entirely inde- 
pendent of imported oils or petrols, but the 
capital cost would be very high. One of the 
by-products of high and low-temperature 
distillation, likely to be a large surplus of 
such processing, would be creosote, and this 
is an ideal compound for subsequent hydro- 
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genation. If our distillation processes are 
adjusted so that the maximum yield is 
obtained of those by-products in greatest 
demand, the national economic picture would 
be so greatly changed as to make me believe 
the huge capital expenditure would be fully 
justified. 

The semi-coke residue from low-tempera- 
ture distillation is an ideal fuel for an 
orthodox chain grate, stoker-fired, steam 
boiler or for pulverised firing, and there 
appears to be no reason why an enhanced 
base electrical load could not ultimately be 
generated entirely from the consumption of 
this semi-coke residue. 


USAGE OF GaAs 


According to the distillation system adopted 
and the type of coal being processed, the gas 
delivered will vary widely in quantity and in 
calorific value. It may be as low as 200 
B.Th.U. per cubic foot or as high as 
1000 B.Th.U. Should it be of the lower 
value, a relatively simple process will enrich 
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it, if required, but there is no difficulty in 
utilising it at its value as produced. If it has 
a thermal value above 500 B.Th.U. it can be 
used to enrich the gas from orthodox gas- 
producing plants and used domestically and 
industrially. 

It is my belief that the Jarge gas turbine 
will come into its own only when it does not 
compete with the steam turbine as to the 
type of fuel it can use; that is to say, when 
it is truly a gas turbine and not while its fuel 
is solid or liquid. Gas, having a calorific 
value even below 100 B.Th.U. per cubic foot 
—such as cleaned blast-furnace gas is an 
ideal fuel for the gas turbine, and in the steel 
industry and using blast-furnace gas there 
is a field for it to-day. 

By operating the distillation processes at a 
reasonably constant load, although adjusted 
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seasonally, they will achieve maximum eff. 
ciency and provide a relatively small storage 
problem for the semi-ccke residue. A storage 
problem is created for the gas, but this could 
be solved by high-pressure gas storage, and 
then the gas turbine, true to its name, can be 
used ideally for dealing with peak electrical] 
loads, which have already been reduced in 
magnitude by railway electrification and by 
the replacement of domestic electric radiators 
with gas heating systems or off-peak electric 
thermal storage. 


Coat PrRocessmne PLANTS 


We are told that gas grids running through. 
out the whole country would be totally 
uneconomic and could not be justified. Quite 
frankly, in the long term, I do not believe 
this, but in any case they are not required. 
We have some eight major coalfields in Great 
Britain, and as a natural consequence indus. 
trial areas have developed reasonably near to 
most of these. I have had prepared a map of 

Great Britain showing 


the most important 

Q Coalfields. coalfields, iron ore 

eet, mines, blast-furnaces, 

= fei steel plants and rail- 

ways. This composite 

X en Workings. map (Fig. 1) indicates 

oe — in striking manner 
----- Rivers. 


the growth of basic 
industries in relation 
to their essential raw 
materials. 

By siting coal pro- 
cessing ‘plants reason- 
ably adjacent to the 
geographical centres of 
those major coalfields 
—always having in 
mind the gas and 
electrical demands of 
the surrounding areas 
and the necessity to 
have adequate water 
supplies close at hand 
—we could bring our 
coal transport problem 
to its smallest dimens- 
ions, and by grouping 
by-product recovery 
plants, base load semi- 
coke-fired _ electrical 
power stations and 
low calorific value gas- 
fired gas turbines to 
cope with peak loads 
we could achieve na- 


tional economies 
which would be 
RR startling. 


The map shows that 
a large proportion of 
our total population, 
which is centred in our 
industrial areas, would be served by rela- 
tively snort gas and electricity grids radiating 
from the main coalfield generating plants. 
London and South-East England will always 
be a special problem and need special con- 
sideration and treatment. But London does 
not constitute Great Britain, despite the 
concentration of “ power” in Whitehall. 
The existing and future electricity power 
stations of Greater London could all be fired 
by the semi-coke residue of coal distillation 
with at least equal efficiency and certainly 
less atmospheric pollution. Sea, and there- 
fore relatively cheap, haulage of suitable 
coking coal to London’s gasworks will prob- 
ably continue, but this is in accordance with 
the overall policy proposed, since that coal 
would be efficiently treated with full by- 
product recovery. 


RAW MATERIALS 
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If and when underground gasification of 
coal becomes accepted practice, the modifica- 
tions to such a plant lay-out would be a 
minimum. The gas treatment and by-product 
recovery plant would require the minimum 
of modification, whilst the existing base-load 
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steam electrical plant boilers could, with 
small modification, operate on gas instead of 
semi-coke residue, or, alternatively, it may 
be found that further demands for electricity 
would be met by the installation of straight 
gas turbines. 


(T'o be continued) 


Open-Hearth Furnaces for a Steel and 


Tube Works 


¢ Clydesdale works of Stewarts and Lloyds, 
Ltd., has been developed as a steel and tube 
production centre for the production of a wide 
range Of seamless steel tubes to supply the 
requirements of British-owned oil companies 
abroad. For this purpose a 16in “ Pilger” 
tube mill has been installed and an >xisting 
open-hearth furnace plant has been recon- 
structed. The reconstruction of this open- 
hearth furnace was entrusted to the Wellman 
Smith Owen Engineering Corporation, Ltd., 
and this company worked in close co-operation 
with the technical and development staff of 
Stewarts and Lloyds, Ltd., in the design and 
eonstruction of four new furnaces. 

A number of conditions governed the installa- 
tion of the four 60/70 tons capacity furnaces 
which have been laid down. These furnaces 
can be seen in the photographs we reproduce. 
Owing to the fact that the entire production 
was required to be high quality steel for tube 
manufacture, the design features had to ensure 
that the operational practice adopted was satis- 
factory from the metallurgical standpoint. 
In order to produce the high quality relatively 
lightweight, bottom-cast ingots required for 
tube-making purposes well defined teeming 
rates were necessary, and casting conditions 
had to be kept under close control. Rapid 
charging, fast working furnaces, operating with 
& minimum slag volume, were essential con- 
siderations. In the design particular attention 
had also to be paid to atmosphere control in the 
furnaces and to economy in fuel consumption. 

The design data for the furnaces were worked 
out in accordance with modern aerodynamic 
principles, the chief consideration in this 
method being to develop the size and lay-out 
of the various furnace components to give the 
best conditions of gas flow consistent with any 
restrictions imposed by site limitations. As a 
result of this design approach the new furnaces 
incorporate a number of unusual features when 
compared with contemporary open-hearth units. 
For example, the regenerators, slag pockets 
and uptakes are considerably larger than has 
hitherto been the generally accepted practice 
in the steel industry. It is pointed out that 
up to the present the increased size has reacted 


favourably on the life and performance of these 
components in service. 
THE FURNACES 
Each furnace has a hearth area of 7-08 square 
feet per ton of steel, based on 60-ton charge, 
the bath area being 425 square feet and the 
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the object being to secure rapid melting yet 
at the same time retain control of the carbon. 

The back wall is fully sloped and is built 
of basic refractory, fully plated on the outside. 
The furnace bottom is also fully plated, and 
the tapping and charging sides are bound with 
solid buck stays which are rigidly fixed to the 
bottom beams and to the transverse beams over 
the roof. Both the front and back skewbacks 
are suspended from the rigid roof bracing and 
permit free vertical expansion of the walls. 

In general terms the port ends are of 
the Venturi type. The sizes and in- 
clinations and lengths of the ports were 
developed with the object of securing good 
flame direction and to encourage early and 
rapid combustion of the fuel a pronounced 
knuckle was developed. ~ 

The gas port is semi-circular, 3ft wide by 
1ft 6in high, and consists of a refractory-lined, 
water-cooled casing. This casing extends the 
full length of the gas port structure and is 
arranged to permit easy withdrawal for renewal 
purposes. The air port is situated over the 
gas port and has a minimum free area of 39:2 





FURNACE 


maximum depth from sill level 27in. This 
arrangement was decided upon as a result of 
past experience with tube steel production, 





FURNACE 


CHARGING PLATFORM 


TAPPING 


square feet. The gas and air uptakes are 
vertical, their free areas being 9 and 37-5 square 
feet respectively. These uptakes are arranged 
centrally on the slag pocket roofs. 

The slag pockets were designed to make 
possible a continucus run of at least 600 heats, 
and have a total holding capacity of 3960 cubic 
feet. It is interesting to note that when one 
furnace was taken out of service for roof repairs . 
after 400 heats the slag accumulation in each 
air slag pocket amounted to only 67 cubic feet. 

The regenerators give a checker work volume 
per furnace ead of 81 cubic feet per ton of 
furnace capacity. The air regenerator inside 
walls are 18ft long, 13ft wide and 13ft deep, 
whilst those of the gas regenerators are 18ft 
long, 7ft 9in wide by 13ft deep. 

The regenerators are encased in mild steel 
plates, the sides, ends and roofs being insulated. 
The sides are supported at intervals by vertical 
joists which are rigidly fixed to a horizontal 
double-joist framework. Full width end stop- 
pings facilitate regenerator repairs and 
rebuilding. ; 

Each furnace has a 36in diameter mushroom 
isolating valve in front of which a brick Venturi 
is provided for gas flow measurement. A 
firebrick-lined main connects the isolating 
valve to two 36in mushroom water-sealed, 
reversing valves which are also used as regulat- 
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ing valves, the regulating gear being situated 
on the charging platform. 

Straight-through exhaust reversing valves in 
the gas flues consist of water-cooled dampers 
and seats. The gas valves and dampers are 
operated by a 15 h.p. geared motor unit suitably 
arranged for regulation and fitted with a lost 
motion gear. 

As in the case of the gas system the air 
reversing valves are of the mushroom type and 
the exhaust dampers of the straight-through 
type. These valves and dampers are operated 
by a 5 h.p. geared motor unit fitted with an 
electro-mechanical brake. Means are provided 
for the independent regulation of each damper. 

A water-cooled, floating chimney damper 
is operated by a 2 h.p. motor, and is arranged 
to work in conjunction with a furnace pressure 
regulating unit. Provision is made for hand 
operation of the damper when required. 

The gas producer plant for the furnaces con- 
sists of six 30-cwt Morgan machines arranged 
in two batteries of three units, each battery 
supplying gas to two open-hearth furnaces. 
The gas mains are fitted with dust-blowing 

steam jets for cleaning purposes, and cleaning 
is normally carried out at about nine-day 
intervals. It takes about four hours to 
clean the gas mains, a time considerably less 
than with the old method of burning out. 

Air for combustion is supplied by a fan 
delivering 450,000 cubic feet per hour at 3in 
w.g., but provision is made for natural draught 
operation when required. An orifice plate 
is installed in the inlet pipe for air flow 
measurement. 

The instruments supplied for each furnace 
include a furnace pressure regulator with 
recorder, roof temperature pyrometers, an 
indicating and recording gas meter, an indicat- 
ing and recording air meter, regenerator outlet 
temperature recorders, reversal signalling indi- 
cators, gas main pressure recorders, and gas 
uptake pressure recorders. In addition, two 
Schofield immersion pyrometers are common to 
the group of four furnaces. The instruments 
are mounted on a panel housed in a well-lighted 
and ventilated dustproof steel cabinet, and 
mounted on the stage facing each furnace. 
The control panel is arranged immediately in 
front of the instrument cabinet. 

Each furnace has five charging doors, each 
3ft 9in wide, the three centre doors being 
3ft 6in high and the outer two 2ft 8in high. 
The door frames, of welded construction, are 
water-cooled, each frame having a separate 
inlet valve and a separate outlet, which leads to 
@ common tundish at the port end. 

All the charging doors are of hematite iron, 
lined with 44in silica brick, their sillplates and 
foreplates also being of hematite iron. Each 
door is operated by a 2 h.p. geared motor winch 
mounted on a steel structure on the charging 
platform between the furnaces. The winding 
gear of the doors, which are fully balanced, 
incorporates electro-mechanical braking, and 
split sheaves are fitted to the winding drums 
to prevent overwinding. 

Raw materials are transported on bogies 
from an adjacent stockyard to the charging 
platform along which a track with suitable 
crossings is arranged immediately in front of 
the furnaces. Materials are fed into the 

- furnaces by 5-ton high ground type Wellman 
chargers. Fast furnace charging is of import- 
ance, and in favourable circumstances charging 
has been carried out in the short time of two 
hours. 

Each furnace has been designed to produce 
6 tons of ingots per gross operating hour with a 
fuel consumption of 5} million B.Th.U. per 
ingot ton. We are informed by the builders 
that furnace records show that the actual steel 
production and fuel consumption closely 
approximates to the design estimates. 
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BritisH ENGINEERS’ ASSOCIATION.—At a recent 
meeting of the Council of the British Engineers’ 
Association, Mr. C. K. F. Hague, M.I. Mech. E., 
managing director of Babcock and Wilcox, Ltd., 
was re-elected President. Mr. Kenneth Fraser, 
M.I. Chem. E., chairman and managing director of 
W. J. Fraser and Co., Ltd., was re-elected Vice- 
President of the Association. 
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Experimental Double-Deck Green Line 
Coach 


E illustrate herewith an experimental 
double-deck coach for use on London 
Transport’s Green Line routes. The new 
coach gives greater comfort, and the oppor- 
tunity has been taken to incorporate a number 
of experimental items for test under service 
conditions. 
The chassis is basically the A.E.C. “‘ Regent ” 
Mk. III, incorporating fluid transmission, air 
pressure-operated brakes, pressure gear con- 





windows being of the full-drop type, mechas 
nically wound, with a limited opening. 

The removal of the engine cooling radiator 
to a position beneath the staircase has per. 
mitted the design of an improved front and a 
larger driving cab. Engine accessibility is 
good. A cab heater, incorporated in the engine 
coolant system, adds to the comfort of the 
driver. 

The customary open loading platform has 
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EXPERIMENTAL DOUBLE - DECK GREEN LINE COACH 


trol, and preselective gearbox. Engine cooling 
is effected in conjunction with a coach-heating 
system. There is no radiator fitted in the 
orthodox position at the front of the vehicle. 
A Tin high-speed dynamo with high output is 





ENGINE WITH BONNET RAISED 


used to provide for fluorescent lighting and a 
large fan circulates air for the heating and 
ventilating system. 

The bodywork follows the form adopted 
for the new production “RT” type bus, 
but the general appearance has been improved 
in various ways. In a new form of window, 


horizontal centre bars are eliminated, the 





given place to one of enclosed design, with 
pneumatically - operated, double -leaf sliding 
doors. These doors are worked by push 
buttons in the conductor’s position, with 
emergency buttons in the driver’s cab and an 
emergency release valve 
on the outside of the 
vehicle. Illumination of 
all signs and indicators 
is by fluorescent light- 
ing. The conductor is 
provided with a tips 
up seat on the near- 
side, ahead of the en- 
trance doors, from 
which he can _ easily 
reach the door-operating 
buttons above his head. 

Heating and ventilat- 


ing the double-deck 
vehicle has _ received 
careful consideration. 


The whole of the heat 
from the engine coolant 
can be used in winter, 
as the engine radiator 
is now placed under the 
stairs, with a connection 
made to longitudinal 
ducts at floor level on 
each side of the upper 
and lower saloons. The 
engine coolant is passed through a _ heat 
exchanger, over which air from the interior 
of the vehicle is blown by a fan operating at 
1800 r.p.m., driven by a $ h.p. 24-V motor. 
During the winter air is drawn from the front 
of the vehicle through ducts in the intermediate 
roof to the heating unit by the fan, whence 
the heated air is passed through the ducts at 
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foor level into both saloons. A total of 650 
cubic feet per minute can be circulated, giving 
17:5 air changes per hour. During summer 
conditions the flow is reversed and air is 
extracted from these ducts through the radiator, 
then operating as a cooling unit for the engine, 
and the air is discharged at the rear of the 
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RADIATOR AND AIR - CONDITIONING 
COMPARTMENT UNDER STAIRS 


vehicle. The changeover from heating to 
cooling is made by the movement of a single 
lever mounted inside a small flap in the main 
access panel under the stairs. The maximum 
temperature of the air in the saloons is con- 
trolled automatically by a thermostat. 

The engine coolant tank, fitted with a pres- 
sure relief valve, is situated inside a fairing in 
the upper deck between the stairs and the 
rear seats on the offside of the vehicle, and the 
coolant is conveyed to the engine from this 
tank through the heat exchanger under the 
stairs and a pipe in the lower saloon air duct. 
It returns to the tank through the heater in 
the driving cab and a pipe in the air duct of 
the upper saloon. On switching the engine on, 





UNDER - STAIR COMPARTMENT WITH 
EXTERIOR ACCESS PANEL REMOVED 


the ventilation fan motor circuit is completed, 
but the fan does not actually come into opera- 
tion until the temperature of the coolant 
reaches 55 deg. Cent. 

Fluorescent lighting has been incorporated 
to obtain service experience. The lighting 
consists of two parallel lines in each saloon, 
along the upper edge of the normal lighting 
panels on each side of the roof. Choke and 
starting equipment are concealed behind these 





THE ENGINEER 


panels, Each tube is housed in an open Perspex 
container and the intervals between the tubes 
have been filled with a suitably shaped fairing 
to give a clean appearance. Nine 18in 15-W 
“warm white” tubes are used on each deck, 
supplied with current from the batteries 
through a 24-V/110-V converter. This equip- 
ment is mounted under the’stairs. 





Tidal Power and the Severn 


Barrage* 
By H. HEADLAND, M.8c., M.LC.E., M.LE.E. 


THE 1933 anp 1945 SEVERN BARRAGE REPORTS 


ALTHOUGH a barrage across the Severn 
Estuary was proposed in 1849 it was first con- 
sidered for power development in 1918. 

The 1933 Brabazon Committee Reportt 
suggested a tidal power station supplemented 
by pumped storage, which could be constructed 
in fifteen years. The proposals were reviewed 
in 1944 for the Ministry of Fuel and Power, 
with particular reference to coal conservation. 

Developments between 1933 and 1944, which 
modified the basis of the 1933 report, were : 
improved civil engineering construction 
methods, experience with Karlan turbines, 
the increased price and shortage of coal, 
construction of the 132-kV Grid transmission 
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The modifications recommended were: instal- 
lation of thirty-two 25-MW units instead of 
seventy-two 12-MW machines, omission of 
pumped storage and the road and railway 
crossing, parallel operation with the 132-kV 
Grid transmission system, construction of a 
new tidal model. 

Typical data are summarised in Table I. 
This includes the 1933 energy figures to indi- 
cate the overall] effect of the following changes 
in the design and operating conditions :— 

(a) Site conditions—a reduction of 2-5 per 
cent in the basin area. 

(6) Plant operation—improved efficiency and 
shortened operating period. 

The calculated output as represented by the 
summation of tidal energy available at the 
generator terminals in each of the 706 tides 
amounted to 2477 million kWh per annum. 

Practical operating conditions referred to 
later reduce this figure to 2365 million kWh 
per annum, as used in the 1945 report. 


ENGINEERING FEATURES OF THE SEVERN 
BARRAGE 


Apart from the tidal characteristics, the 
length of the barrage area and shape of the 
basin and nature of the foundations determine 
the suitability of a site for tidal power develop- 
ment. Questions such as silting, navigation, 
road and rail access, sewage disposal, water 
and. power supplies, 
must also be considered. 
In many respects the 
Severn estuary is ideal, 
but the type of em- 
bankment, methods of 
construction and closure 
under tidal  condi- 
tions, will demand in- 
vestigation and model 
tests. 

General Lay-out.— 
The barrage§ consists of 
a dam 6825ft long 
across the English 
Stones, containing 128 
sluices, thirty-one of 
which are set in a 
deepened natural chan- 





nel, 
Two turbine dams, 
each 2250ft long, 


accommodating sixteen 
25-MW units, arelocated 
near the Monmouth 
shore and adjacent to 
the Shoots, which are 
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system, growth of electric power demand, 
reduced interest rate on capital. The 1945 
report{ confirmed the 1933 committee’s recom- 
mendations in respect of single-basin ebb-tide 
TaBLE I.—Summary of Typical Operating Results 





Ty ypical tide 





Opening characteristics 





Spring | “Mean Neap 
Maximum generator out- 
put, MW 800 800 600 
Turbine operating period, } 
hours... ‘i 7-63 7°23 | 6-20 
Number of tides per 253 253 200 





Energy output per tide 
(1945), million kWh _.... 
Energy ~~ per annum, 
million kWh .. 1284 897 296 


5-08 3-55 1-48 


Percentage of total ae 61-8 36-2 12-0 
Output energy r tide 
(1933), million kWh _... 4-68 3-19 1-30 














working, but proposed alternative designs, 
which could be constructed in eight years. 

* Abstract. Paper, Joint Meeting, Institution of Civil 
Engineers and Institution of Electrical Engineers, 
London, February 3, 1949. 

t Report of Severn Barrage Committee (1933) and 
appendix: ‘‘ Report of Expert Co-ordinating Sub- 
Committee.” 

t ‘‘ Report on the Severn Barrage,” 
and Power, 1945. 
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up to 12 knots; its 
closure constitutes the 
most difficult con- 
struction problem. Two navigation locks, 70ft 
wide, and five fish passes are provided, together 
with rail and service road access facilities. 

The locations of the turbine dams were 
determined by the following considerations : 
reduction of excavation, concentrated flow and 
loss of head over the English Stones, and 
silting along the Monmouth shore; siting of 
deep foundations clear of the Severn tunnel ; 
location of the navigation locks. 

Fig. 1 is a cross-section through one of the 
turbine dams. 

Form of Power Station Construction.—If 
the power stations were designed with a super- 
structure, this would cost about 35 per cent 
of that for the foundations. A compact and 
inexpensive structure was required to house the 
unit and station services with a minimum of 
interference between them. 

The outline of each turbine dam is defined 
by the turbine intake, spiral casing and draft 
tube. The foundations must be stable and 
watertight under all tidal conditions, and free 
from movements which may affect machinery 
alignment, They must provide a clear run 
for main and control cables, accommodation 





§ See Tus ENGINEER, CLXXIX, March 2, 1945, page 
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for and access to machines and auxiliaries, 
and @ convenient operating lay-out. 

Station services are common to each power 
station and include: control rooms, erection 
bays, workshops and test rooms, electricity, 
water and allied services, offices and storage 
accommodation. 

The operational requirements could be met 
by locating the station services in separate 
buildings adjacent to the power stations, where 
they could be founded above the river bed. 

In a large low-head station the space required 
for these facilities is comparatively small, and 
the superstructure dimensions are fixed by the 
clearances required for handling the plant. 
Such a structure would impose large forces 
on the foundations, the cost of which could be 
reduced by designing them to carry the loads 
due to transport of heavy machinery direct, 
by using outdoor gantry cranes, which could 
handle loads up to 500 tons and would provide 
cover during megintenance of the machines. 

The power station superstructure was there- 
fore omitted and the alternators housed in water- 
tight structures. ' 


TURBINES AND ALTERNATORS 


Kaplan turbines operate efficiently over the 
head and output ranges characteristic of tidal 
power schemes and were proposed for the 
Severn barrage. The alternators are of the 
vertical shaft “ umbrella ” type, and the units 
are arranged in groups of four, each with a 
separate motor-driven main and pilot exciter. 

Table II compares the main features of the 


TaBLe II.—Comparative Characteristics of 1933 and 1944 
Generating Units 


Report 
Characteristic 1933 1945 
Maximum turbine output, 

ERS New cow’ ese ‘aie ews SD 40,000 
Nominal turbine output, h.p. 15,000 35,000 
raed gee feet Sent: sigs 1 dice 31-5 31-5 

ee a ee 62-5 40-0 
Runner Tinesten, feet as 20-0 31-0 
Maximum turbine efficiency, 

NID. coc “one bee woe 91-2 92-5 
Specific speed Sas ee chee 110 120 
Alternator output, MW... 12-0 25-28-5 
Alternator voltage, kV... ... 11-0 11-22 
Number ofunits ... ... ... 72 = 32 


machines with those proposed in 1933. 

The 1933 scheme provided five spare units, 
whereas in the 1945 project no spare units 
were included. The full output of 800MW 
would normally be developed by thirty-two 
units, but the overload capacity of the tur- 
bines and the design of the alternators were 
such that, if necessary, the full output would 
be available from twenty-eight machines. 

The availability of hydro-electric generating 
units often exceeds 99 per cent. If this fell 
to 97 per cent in the tidal station because of the 
unusual conditions, it can be shown that a 
forced outage cf 100MW would be of short 
duration. 

The value of tidal energy is not that of firm 
power, and loss of revenue due to outage does 
not just fy the provision of standby plant. 

Plant Costs.—The cost ratio of civil works to 
power station plant is about 1-45: 1. The fixed 
annual charges are 3-31 per cent and 4-65 
per cent respectively, and plant costs are 
therefore important. 

Conventional machines were adopted but the 
number required warrants consideration of 
designs which might reduce plant and substruc- 
ture costs. 

Turbines.—Kaplan turbines are reliable, but 
in a tidal station they operate under a combina- 
tion of conditions which are unusual in a hydro- 
electric station. Table II shows that although 
the output was increased from 17,000 to 40,000 
h.p., the specific speed increase is small. The 
relation between head, speed and output has 
an important bearing on costs and plant design. 
The factors concerned are reviewed below. 

The spacing between units, fixed by the spiral 
casings, determines the length of the turbine 
dams, and the overall length for 800MW of 
plant is reduced by using larger machines. 

The normal speed chosen for the Severn 
barrage turbines was 40-0 r.p.m., and conse- 
quently the dimensions, weight and cost are 
high. The turbine speed must take into 
account :— 


(1) The specific speed which will permit 
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operation without cavitation over the range of 
head, suction-head, discharge and output 
which prevail throughout the tidal cycle. 

(2) The relatively high outputs required at 
low heads. 

(3) The possibility of salt water corrosion, 
erosion and marine growths which in combina- 
tion with cavitation may result in loss of out- 
put and damage to the turbine. 

(4) The mechanical design of the alternator. 

Fig. 2 refers to 25-MW units and shows the 
relative runner dimensions, and weights of 
complete units, for a 40-100 r.p.m. speed range. 
The economic value of higher speeds is evident 
and there is scope for model tests on increased 
specific speeds with wide head 1anges and the 
interrelated problems of cavitation and salt- 
water corrosion. 

Although a runaway speed of 3—4 times nor- 
mal may be reached under certain combinations 
of head, guide-vane and runner-blade openings, 
it is seldom_attained. The normal factor of 
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FiG, 2—Relative Weights and Turbine Dimensions for 
25-MW Units 


safety is, however, provided for the turbine 
runner, the alternator rotor, and the bearing 
and shaft system. This affects the total cost 
of the machines, and if the runaway speed 
cannot be reduced to reasonable values, some 
positive protective device for this purpose 
might be acceptable. 

The guide-vane regulating system and gover- 
nor gear account for some 25 per cent of the 
total weight of the turbine, but the design 
might be simplified by using fixed guide vanes 
with output control on the runner blades 
alone. 

Table III shows that there is some loss of 


Taste IlI.—Comparative Efficiency of Kaplan Turbines 
with Single and Double Regulation 





Load and efficiency 





| 

| 

Output regulation | 
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00% | 80% | 60% | 50% 

Guide vanes and runner) | | 
blades ... ... ... «..| 85-0 | 86-5 | 87-0 | 86-5 
Runner blades alone -..| 85-0 | 86-0 | 84-5 | 81-0 














Nore.—Output, 725 h.p.; runner diameter, 800mm 
efficiency at partial loads, but with large run- 
ners the efficiencies over an output range of 
50-100 per cent might be of the order of 
87-92 per cent. If the capital cost is appre- 
ciably decreased the reduced efficiencies may 
not be of serious consequence in a tidal power 
station, but model tests would show whether 
it is possible to improve the partial load effi- 
ciencies, and obtain corresponding results over 
a wide head range. 

Governing.—Traces of instability at light 
loads and low heads sometimes make syn- 
chronising difficult with high-specific-speed tur- 
bines. The rate of drawdown in the forehay at 
the Severn barrage varies from 1-2-7ft/hr, 
which is greater than in a normal hydro- 
electric station. The effect of surges and swell 
arising from tidal and other conditions in the 
forebay and tailrace may also influence stability 
of turbine regulation. The modern turbine 
governor can deal with surges of appreciable 
amplitude and short periods, but investigations 
and tests under the conditions peculiar to tidal 
stations are needed to determine the results 
which may be expected in practice. 

Kaplan turbine governors have the dual 
function of maintaining the correct speed and 
the proper relation between the guide-vane 
and runner-blade openings at a given head and 
output. The machines, however, operate in 
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groups of four, and simplification should regy}; 

if the governor equipment could be grouped 
correspondingly. In a station which must 
operate in parallel with other plants responsible 
for load and frequency control, governors are 
mainly protective devices against runaway, and 
it seems doubtful whether the normal high- 
pressure oil ‘design is essential for the Severp 
barrage turbines. It should be possibie to 
devise an electrical system actuated by head 
and tailwater devices, which could operate the 
runner blades and guide apparatus to give the 
output changes required over tne tidal cycle, 

Alternators.—There are few limitations to the 
output obtainable from water-wheel alter. 
nators over the range of speeds which may 
become practicable with Kaplan turbines. [It 
may be feasible, however, to reduce the weight, 
the dimensions and the cost of this type of 
generator. The possibilities are reviewed below, 

The rotor dimensions are fixed largely by the 
fly-wheel effect required to ensure freedom from 
hunting and reasonable speed regulation, 
This depends on the following conditions : 

(1) Hydraulic—the length of the intake, 
spiral casing and draft tube and the velocities 
therein, and the minimum operating head. 

(2) System—the self-regulating properties of 
the turbine and network, the method of operat- 
ing the individual units in the station, and the 
amount of synchronous plant on the system. 

For the Severn barrage alternators a fly. 
wheel effect of 150-250 million lb-ft? is required. 
The station must operate in parallel with a 
large network, the natural regulation of which 
should overcome the water-hammer effects in 
the hydraulic system. The lower value fixed 
by the alternator design should prove adequate 
and no advantage would result from reduction 
of the inertia below this figure. 

Accommodation of the field winding on the 
rotor creates no difficulties and the main prob- 
lem is mechanical strength at runaway speed. 
Aluminium field windings would reduce the 
centrifugal forces and permit higher peripheral 
speeds than are possible with copper conduc- 
tors. The rotors should be fitted with amortis- 
seur windings to vid synchronising, maintenance 
of synchronous operation, stability and damp- 
ing of oscillations which may occur with load 
and output variations. 

It would be interesting to consider the 
maximum output which could be obtained 
from an asynchronous generator driven by a 
Kaplan turbine under conditions which obtain 
in a tidal power station and the system to which 
it is connected. The fly-wheel effect required is 
limited, and exciters, voltage regulators and 
governors are unnec The small air 
gap might introduce mechanical difficulties 
in large vertical machines of this type, and 
higher speeds and lower runaway speeds would 
be desirable. 

Voltages of 11-18kV have proved reliable 
for water-wheel alternators, but the application 
of higher voltages depends on construction and 
insulation requirements. To reduce cable costs, 
22kV was considered, but the overall economy 
did not justify the additional expenditure on 
the larger alternators. Higher voltages may 
be economic when insulating materials with 
special dielectric properties become available. 

Sea water drawn from the spiral casings would 
be used for cooling the-air in the closed-circuit 
ventilation system. Forced ventilation would 
reduce the overall diameter of the machine by 
about 10ft and alternative methods of cooling 
may be worth considering. The daily operating 
cycle might permit higher temperature rises 
than for machines operating at maximum con- 
tinuous rating, and with new insulating and 
heat-resisting materials this might be assisted 
by a special cooling system which could be used 
between tidal impulses. 

The thrust bearing below the rotor supports 
the load due to the weight of the rotor, runner 
and hydraulic thrust, which is transmitted to 
the foundations through the turbine stay vanes. 
It might be of advantage if the thrust bearing 
were mounted on the turbine cover. 

Water-lubricated rubber bearings would 
simplify the turbine and alternator guide- 
bearing systems. 


(T'o be continued) 
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Standardised Super High-Frequency 


Components and Instruments 


E learn that the Plessey Company, Ltd., 
Ilford, Essex, has developed and is now 
producing, for the super high-frequency region 
(s.h.f.) of the radio spectrum, a wide range of 
standard components and instruments, incor- 
rating special mating features to ensure that, 
unlike previous designs, no confusion can arise 
in interconnection between the various s.h.f. 
devices. Facilities are provided for any type 
ef coaxial/waveguide transformation, and 
matching between the components is carefully 
controlled. Female types of connections are 
used for power outputs, and male types for 
power inputs, female connections being pro- 
vided with locking rings and having a coarse 
diamond knurl coloured black to distinguish 
them from the finer knur! of the actual assembly. 
The connections have been designed for 
70-80-ohm coaxial lines, and give very low 
reflection losses up to the highest frequencies, 
the limit being set by higher modes and dis- 
continuity reflection. 

The field for development is, of course, 
extremely wide and new components are con- 
stantly in various stages of development, so 
that no set of components can be classed as 
complete. Those so far developed on a com- 
mercial scale include coaxial line wavemeters, 
attenuators, coaxial bolometer, coaxial match- 
ing stubs, crystal units, adjustable coaxial 
loop probes, fixed probes, tuning plungers, 
s.h.f. connectors and accessories. 

A representative selection of Plessey s.h.f. 
components and instruments is included in the 
photograph reproduced herewith. At the top 
of the group is a coaxial wavemeter below which 
is a coaxial bolometer. The components shown 
in the third row, from left to right, are a loop 
probe male connector, a loop prote female con- 
nector, @ crystal unit with loop input and 
simple tag outlet, and a crystal unit with female 
connector outlet. In the bottom row there 
appears, on the left, a crystal unit with male 
connector input and simple tag outlet, and on 
the right, a piston attenvator. These and other 
units are briefly described below. 

The coaxial line wavemeter is suitable for 
use with a wider frequency range than can be 
covered by cavity resonators and provides an 
accuracy approaching 0-2 per cent, the limit 
being governed by resetting accuracy, uncom- 
pensated temperature expansion effects, and 
variation in permittivity of the air. 

Two varieties are available: centimetric 
und decimetric. The centimetric wavemeter, 
which has a plunger travel of 22cm, covers 
the measurement of free space wavelengths 
up to 20cm, with a minimum of three reson- 
ances. The decimetric wavemeter, which is of 
similar design, has a plunger travel of 44cm 
and will cover wavelengths up to 40cm. 

The detecting element, whose coupling to the 
line is adjustable, is a standard silicon crystal 
(with an external associated meter) fed from 
the crystal housing by a female connector, 
having a range determined by the field strength, 
e.g., @ 50-uA meter for weak fields or a 1 MA 
meter for stronger fields. A combined coarse 
and vernier control is fitted which incorporates 
& travel lock to enable the final adjustment of 
the plunger to be made with the vernier con- 
trol. 

The piston attenuator is of the non-dissipa- 
tive “E”’ wave type, using a circular wave- 
guide operating in an evanescent mode. It 
has a direct dec. bel calibration on a micrometer 
head covering a range from 18db to 200db; 
the lower limit being set by non-uniformity 
of the field, which occurs when the launching 
and pick-up discs are very close. The upper 
limit is set only by the length of the scale. 
The minimum useful free-space wavelength 
is 2cm, limited by the wave guide cutoff fre- 
quency. With suitable matching networks 
the use of the attenuator may be extended in 
the longer wavelength direction as far as 
desired. 


A male type input and a female type output 
are provided for connection to major series 
s.h.f. connectors or to other microwave com- 
ponents. For instance, it may be used with a 
coaxial matching stub when it is desired to 
present a good termination or a matched 
source to a cable. 

Two kinds of line attenuators have been 
developed—a single-way and a multi-way. 
The single-way attenuator can be used in a 
coaxial line to provide a higher degree of attenu- 
ation to an r.f. carrier while retaining, with 
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instance, they will provide matched loads for 
concentric lines and waveguides by using coaxial 
matching stubs and tuning plungers. The 
d.c. output from the centre conductor is posi- 
tive, and either a major ferrule connector 
outlet or a simple tag is provided. 

Adjustable coaxial and loop probes are 
designed for use where an adjustable probe 
depth is required in a waveguide fed from, or 
feeding into a coaxial cable. A common appli- 
cation would be in determining fixed probe 
depths for preplumbed microwave apparatus. 
Two types have been introduced; one has a 
male connection for power into the guide and 
the other. a female connection for power out 
of the guide. These mate with other com- 
ponents such as crystal or matching stub. 
The probe depth can be read off directly on a 
scale engraved in centimetres and millimetres 
up to 2em. The frequency range is from just 





RANGE OF S.H.F. COMPONENTS AND INSTRUMENTS 


negligible attenuation, the modulation signal. 
It may be used in conjunction with wavemeters 
and similar apparatus where the impedance 
on the d.c. side requires padding. The multi- 
way attenuator is suitable for power supply 
filtering in s.h.f. signal generators. Caslite 
iron dust in the form of a core is used as 
attenuating material, while the insulation 
resistance between inner and outer conductors 
is better than 50 megohms at 500V d.c. 

The coaxial bolometer is a transfer instru- 
ment for measuring r.f. power in terms of 
equivalent d.c. power. Arrangements are 
provided for d.c. blocking to enable the bolo- 
meter tube to form part of a bridge network. 
The power, which depends on the actual bridge, 
ranges from a fraction of a milliwatt up to 
100mW, which is suitable for all frequencies 
from 1000Mc/s up to 10,000Mc/s, the limit 
being determined by the blocking condenser 
and tuning plunger travel. External capacity 
may be added for lower frequency measure- 
ments. 

Coaxial matching stubs are designed for 
insertion in a coaxial line, a typical applica- 
tion being to enable a probe in a waveguide 
to match a coaxial line. A pair of stubs may 
be connected in cascade to give more precise 
matching. The long type plunger has a travel 
of 10cm, the short type 3cm, subdivided into 
millimetres, the lowest working wavelength 
being governed by higher order modes than 
the dominant one just below 3cm free space 
wavelength. 

Crystal detector units are designed to house 
the standard silicon crystal capsule and are of 
two kinds, series and shunt, the shunt unit 
providing a d.c. path. Decoupling is incor- 
porated, making the unit suitable for the 
shortest wavelength at which Plessey ‘“‘ major ”’ 
series connectors give a satisfactory perfor- 
mance; this is just under 2cm. There is no 


absolute limit to the longer wavelengths, but 
the decoupling may have to be augmented. 
These units are suitable for attachment to 
concentric lines and to waveguides, and may 
also be used with other s.h.f. devices. For 


under 3cm to 10cm, and therefore covers 
“xX” and “S” bands. Attachment to a 
waveguide is by the special bushes which 
are available to suit various forms of wave- 
guide. 

Fixed probes are designed for use in con- 
junction with any waveguide using the standard 
bush: one kind provides for power coupling 
to a guide while the other provides for the loose 
coupling required in mixers. The actual probe, 
which can be supplied in any required lengths, 
is screwed on to the waveguide end of the unit. 
Normal connection is made with a coaxial 
cable to the line end as with a standard major 
connection. 

Tuning plungers, which are of the coaxial 
type, similar to that incorporated in coaxial 
matching stubs, are produced in three types 
—long d.c. shorting, short d.c. shorting and 
long d.c. blocking. The short and long versions 
allow for plunger travels of 3em and 7cm, 
respectively, while a series gap and capacity 
bridge to give a d.c. blocked connection between 
inner and outer conductors is available for use 
with the long versions. Sliding contact is made 
on both inner and outer conductors by the 
plungers, but normally no inner conductor is 
supplied, since the degree of extension and form 
of termination is controlled by the designers’ 
own requirements. Any length can be supplied, 
the diameter being in. 

The coaxial loop junction has been designed 
to allow power flowing from a waveguide into 
a concentric line to be sampled, by means of 
adjustable loop probes, for monitoring and 
measuring purposes. 

Special adaptors and bushes have been de- 
signed to provide complete inner covering 
between the company’s range of s.h.f. com- 
ponents, which maintain the correct impedance 
of 70-80 ohms. A range of bushes is also 
available for adapting Plessey components 
to various waveguides on concentric lines. 
Similar bushes can be supplied to designers’ 
specifications. 

A wide range of connectors is available, 
all of which have been desgned for 70-80-ohm 
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lines. .There are two series of connectors : 
major and minor. Each series consists of four 
types: free straight, free right-angle, bulk- 
head mounting and panel mounting. Each 
type is produced in both male and female 
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versions, the male for power inputs and the 
female for power outputs. This, of course, 
ensures complete control of the matching of all 
s.h.f. devices. Facilities are provided for any 
type of coaxial/waveguide transformation. 


Large All-Welded Girders 


E have received some interesting details 
on the design and construction of what is 
said to be the largest steel girder of all-welded 
construction ever to be made in this country. 
It is also believed to be 
the largest of its type 
in the world. This gird- 
er is the first of a series 
of twenty-two being 
manufactured by Dor- 
man, Long and Co., 
Ltd., for the Stee] Com- 
pany of Wales, to be 
used in the construc- 
tion of a new melting 
shop at Abbey Works, 
now in course of erec- 
tion. The girders will 
be used for the crane 
gantry in the casting 
bay and have been 
designed to carry cranes 
of 275 tons capacity, 
which will be used to 
handle ladles of molten 
metal. 

The fabrication of the 
girders is being carried 
out near the erection 
site. Each has a 
span of 110ft, a depth 


of 12ft Sim, and a 
width of. 3ft. Each 
girder, which weighs 


about 90 tons, has a web 
comprising three plates 


106in wide by lin 
thick; flitches com- 
prising three pieces 
19}in wide by 2in 
thick; flanges having 


two pieces 36in wide 
by 2}in thick and one 
piece 36in wide by 2}in 
thick; end _ stiffeners 
17}in by 2in thick, and 
intermediate fabricated tee stiffeners 114in by 
#in in the webs and Qin by in in the flanges. 
For the fabrication of the girders a special 
rotary power-operated jig was designed and 
built by Dorman, Long and Co., Ltd., and 
we are able to reproduce two photographs 





WELDING GIRDER 


showing a girder and this jig. Prior to the 
plates being rolled into the jig, the two flange 
butts in each flange are welded. The web 
plates and flitch plates are loaded into the 


IN ROTARY JIG 


jig in separate pieces and brought into line 
by special clamping devices, forming part of the 
jig. The transverse web butts are then welded, 
using deep penetration welding, after which the 
stiffeners are dropped into position and tack 
welded to the main web plate. The two butts 





REMOVING 


FINISHED GIRDER FROM JIG 
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on the flitch plates are then welded, followed 
by the main longitudinal butt welds between 
the web plates and the flitch plates. Op 
completion of this operation the main fillet 
welds, attaching the flange plates to the 
flitches, are made. This is followed by the 
complete welding of the stiffeners to the web, 

On completion, a girder is withdrawn from 
the jig by means of winches on to specially 
designed bogies for transport out of the shop to 
the erection site. 


—_—— ~~ 


A Micrometer Jack 


WE illustrate a new precision levelling jack 
which is now being made by Euco Tools, Ltd,, 
44, London Road, Kingston-on-Thames, Surrey, 
This jack, the adjustment of which is effected 
through a ground thread micrometer, is fitted 
with interchangeable flat, vee o1 knife heads. 

The collapsed height of the jack with the 
standard flat head inserted is 1#in ; this height 
may be increased to 2in by turning a knurled 
sleeve. This sleeve is provided with a fifty. 
division scale, each division reading a height 
increase of 0-0005in, and a complete turn gives 
a height increase of 0-025in. The marks on the 
sleeve register with engraved division lines on 
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MICROMETER JACK 

an inner sleeve, as on an ordinary micrometer. 
Further height increases to 1 maximum of 
53zin may be obtained by attaching special 
hardened and ground gauge blocks supplied in 
various widths to give a total range of 4in 
with means of micrometer adjustment through- 
out the range. 

The makers point out that the jack alone 
can also be used as an adjustable gauge block 
which can be set to any dimension between 
jin and 1 in, and read off in increments of 
0-0005in. 





A School for Distributors’ 
Service Engineers 


In order to promote an efficient service- 
after-sales policy, R. A. Lister and Co., Ltd., 
has made available at its headquarters factory 
at Dursley special courses of instruction where 
distributors can send their own engineers to 
be trained. 

Since the first of these courses was held 6 
year ago, large numbers of candidates have 
pussed from the class rooms to all parts of the 
country, fully instructed in the correct running, 
maintenance, overhauling and installation of 
Lister engines, pumps and generating sets. 
Each of these candidates is now fully qualified 
to give authoritative advice on equipment 
during and after delivery. 

The number of candidates accepted for 
each course is restricted to six, each of whom 1s 
already a qualified mechanic or electrician. 
By restricting the number in training, personal 
tuition can be given by the instructors. The 
fact that each candidate is already a skilled 
tradesman excludes novices, for the courses 
are only intended to give special advanced 
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knowledge to men already well grounded in 
their trades. 

All instruction is given by the company’s 
chief service engineer~and the head of the 
drawing department, and the courses fall into 
two categories: for mechanics and for elec- 
tricians. The mechanics’ course last five days, 
and the whole time is spent on engines and 
pumps. The electricians’ course lasts for two 
weeks—five days on engines and five days on 
electrical engineering. : 

Each course starts with a tour of the works 
to show the student the various processes 
of manufacture and inspection that are involved 
from the foundry to the final test-bench. 
Then the class settles down for concentrated 
instruction, during which equal time is spent on 
theoretical and practical work. 





Single Side-Band Radio 
Telephony in the “‘ Caronia ” 


THE new 34,000-ton Cunard White Star 
liner “‘Caronia”’ is believed to be the first 
passenger vessel fitted with transmitters and 
receivers for single side-band telephony, a 
system heretofore used only on intercontinental 
radio telephone circuits, to give improved 
clarity of speech. The single side-band system 
has been introduced into the ‘‘ Caronia” to 
allow passengers to telephone to Europe and 
America during cruises in any part of the world. 
Passengers will be able to take calls in their 
own state-rooms or in public booths, one of 
which includes a loudspeaking telephone, a 
feature likely to be extremely popular with 
families or groups of friends making a joint 
call. 

The advantages of the independent or single 
side-band system over the more usual double 
side-band system of radjo communication are, 





SINGLE SIDE-BAND TRANSMITTER 


in brief, threefold. First the system provides 
improved signal-to-noise ratio at the receiver 
for a given transmitter power. Secondly, 
the signal is less affected by the usual dis- 
tortion caused by selective fading and multi- 
path propagation. Thirdly, less band-width 
is occupied per channel. 

On intercontinental radio telephone links 
the above advantages have been found to 
outweigh the slightly greater complexity of 
the equipment required, but the installation 
in the “ Caronia ”’ is the first attempt to apply 
the system to radio telephone transmission 
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from liners. Tests made during the vessel’s 
trial showed that the adoption of the system 
was amply justified. 

As initially installed, the single side-band 
equipments comprise a single-channel single 
side-band transmitter, with associated drive 
equipment, and a double-channel single side- 
band receiver. 


SINGLE SIDE-BAND TRANSMITTER 


The single side-band transmitter has been 
designed to provide, in the first instance, a 
single channel on either the upper or lower 
side-band. It can, however, be modified to 
permit simultaneous transmission of one chan- 
nel on each side-band, thus providing two 
separate channels on a single frequency in 
one direction during peak traffic periods. 
Its frequency range is 4 to 22Mc/s, aad the 
output power (peak envelope) is 300W. 

As illustrated herewith, the transmitter is 
contained in a single cabinet 5ft 6in high, 
2ft 8in wide, and 2ft lin deep, requiring front 
access only. All chassis except the power 
unit in the base can be pulled out and operated 
in the withdrawn position for maintenance 
and testing. The single side-band generating 
unit in the cent ‘e can, in addition, be swung 
into the vertical position to facilitate access 
to the components mounted below the chassis. 

The single side-band receiver can be used 
for the reception of either channel or a double- 
channel single side-band circuit, as offered by 
a shore station. While the main channel is 
busy with subscriber calls, the second channel 
can be usefully employed as an order wire. 
The receiver can also be used for high-grade 
reception of double side-band transmission. 
It is continuously tunable over the range 
4 to 25Mc/s, and includes automatic frequency 
control. It is mounted in two racks 5ft 5in 
high. 

The single side-band equipment was designed 
and manufactured by Standard Telephones 
and Cables, Ltd., London, to the requirements 
of their associates, International Marine Radio 
Company, Ltd., who operate the Cunard White 
Star line radio service. 

Amongst the other radio equipment supplied 
by the same manufacturer and installed in the 
“Caronia ’’ by the International Marine Radio 
Company, is a high-power double side-band 
radio telephone/telegraph transmitter (type 
E.S.4B). This equipment may be used either 
for supplementary telephone duties, e.g., 
working with countries were single side-band 
is not yet available, or for working witn other 
ships. _It will also be available for high- 
quality broadcast transmissions. The trans- 
mitter is designed to operate on four frequen- 
cies in each of six bands in the range 1-76 
to 22Mc/s. The output power is 1kW on C.W. 
telegraphy or approximately 300W on M.C.W. 
telegraphy or on telephony. A remote control 
system provides facilities for changing fre- 
quency, selecting service (C.W., M.C.W. or 
speech), switching on or off, and repeating 
back of the operating condition of the trans- 
mitter. 

All the equipment is capable of operating in 
compliance with the new frequency tolerances 
and marine “ spot” frequency allocations laid 
down at the Atlantic City I.T.U. Convention, 
1947. 


Qe 


An Apprenticeship Scheme 


An interesting brochure has been issued by 
the Plessey Company, Ltd., of Ilford, Essex, 
giving details of the company’s revised appren- 
ticeship scheme, which is now open to juveniles 
between the ages of sixteen and seventeen years 
without payment of a premium. 

This scheme provides for an extensive work- 
shop training, and facilities for technical educa- 
tion at the South-East Essex Technical College 
are afforded throughout the period of appren- 
ticeship, which normally terminates when the 
apprentice reaches the age of twenty-one years. 

Although intended primarily as a trade train- 
ing course, apprentices who, by their progress, 
demonstrate their aptitude for technical occu- 
pations, will, when their indentures are 
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endorsed at the age of eighteen, have courses 
of training laid out to qualify them as draughts- 
men or technical assistants. 

Trades in which apprenticeship is offered 
include engineering machinist, instrument 
maker, tool maker, machine tool fitter and 
electrical tester. Candidates having their 
indentures endorsed for a trade are expected to 
gain the Ordinary National Certificate, while 
apprentices who are drafted into technical 
departments for their last two years of training 
are expected to gain the Higher National 
Certificate. 

Since only a limited number of apprentices 
can be absorbed by the firm each year, selection 
is made purely on merit and applicants are 
required to pass an entrance examination 
determined by an apprenticeship committee. 

A strictly limited number of apprentices 
taken as carpenters and joiners, maintenance 
fitters and sheet metal workers, are considered 
as outside the scope of the general scheme, and 
such apprentices receive the whole of their 
training in one department or shop. 


a 


A Lightweight Factory Truck 


WE reproduce below a photograph of a new 
factory truck which is now being made by 
Vulcanised Fibre, Ltd., of Broadford Mills, 
Guildford. The container of this truck is made 
entirely of vulcanised fibre and is strengthened 
round the top edge with a box-section reinforce- 
ment of the same material. 

The truck is carried on four rubber-tyred 
wheels, its undercarriage having three heavy 





VULCANISED FIBRE FACTORY TRUCK 


box sections of fibre fixed to and running the 
full length of the container. 

We are informed that the standard truck 
weighs only 38 lb and is fitted with a container 
36in long, 26in wide, and 26in deep inside. Such 
a truck is capable of carrying up to 5cwt 
distributed load. The size and design of the 
containers can be varied to suit special require- 
ments and, if required, partitions, &c., can be 
fitted. 


———_>—__—_ 


TECHNICAL Fitms.—The Allis-Chalmers Manufac- 
turing Company, 728, Salisbury House, London 
Wall, E.C.2, informs us that it has available a series 
of films for display on a 16mm sound projector 
as follows :—‘* Magic of Steam” (Parts 1 and 2), 
explaining the theory and operation of the steam 
turbine, and the surface condenser ; “ Tornado in a 
Box,” showing the construction principle, advan- 
tages and limitations of the gas turbine; ‘“ Metal 
Magic ” (full colour), showing how many jobs of the 
old-fashioned blacksmith can be done without 
fatigue with the help of an induction heater ; “ The 
Case of the Barking Log ” (full colour), showing the 
economy of removing the bark from the logs by 
means of utilising the force of water; ‘“‘ The Story 
of the Hi-Density Feeder ” (full colour), showing the 
“ Hi-Density ” feeder in operation pumping paper 
pulp of an 8 per cent consistence, and illustrating, 
by diagrams and actual operating scenes, how the 
feeder can be used in various stages of production 
in different types of pulp and paper mills. The films 
are available free of cost apart from transportation 
charges, but it should be noted that they cannot be 
used on a silent projector. 








The National Joint Advisory Council 
AT a meeting of the National Joint 
Advisory Council last week, over which the 


Minister of Labour presided, consideration was - 


given to a memorandum by the T.U.C. repre- 
sentatives on ways of spreading knowledge of 
the latest productive methods in industry. The 
memorandum is the result of a recommendation 
by the Anglo-American Council on Productivity 
that steps should be taken throughout British 
industry to make more generally available the 
knowledge of the best practice in this country 
itself, supplemented by knowledge of the best 
practices in other countries. Among the 
members of the National Joint Advisory 
Council there was general agreement on the 
desirability of spreading such knowledge 
throughout industry, and it was decided to 
appoint a sub-committee, consisting of repre- 
sentatives of the British Employers’ Confedera- 
tion, the Trades Union Congress and the 
nationalised industries, to consider how effect 
could best be given to the matter. 

The Council also had before it reports on 
the progress made in the development of 
machinery for joint consultation in industry. 
They indicated that there had been a steady 
increase throughout the country in the realisa- 
tion of the value of such machinery. Some 
suggestions were approved by the Council for 
assisting the establishment and development 
of machinery for joint consultation, including 
the full use of the advisory services of the 
Ministry of Labour. In addition, the Council 
discussed once again the subject of restrictive 
practices in industry. It was agreed that the 
matter should be considered by representatives 
of the British Employers’ Confederation and 
the Trades Union Congress, together with 
representatives of the nationalised industries, 
and that the results of their consideration should 
in due course be put before the full Council. 


Productivity and Sales Management 

A conference arranged by the Incor- 
porated Sales Managers’ Association opened in 
London yesterday, February 3rd, and is con- 
tinuing throughout to-day. The subject beinz 
considered is ‘‘ More Productivity through more 
Sales Management,” and yesterday’s discussion 
was opened by Mr. F. C. Hooper, who pre- 
sented a paper entitled “ The Customer is your 
Employer.” In the course of it, he suggested 
that the workers in any undertaking, in concert 
with their management, had the power of 
deciding the size of their own pay packet, and 
how secure it was to be, by successfully antici- 
pating the customer’s view of what was value 
for his money. The workers would do that if 
they realised that costs were just as important 
to them as to the management, if not more so, 
and by acting on the principle that the only 
secure road to higher and regular wages was to 
be found in consistently lower and decreasing 
costs per unit of output. The people who could 
furnish the essential facts of the matter, Mr. 
Hooper asserted, were the sales managers of 
industry, the expert technicians whose skill 
it was above all to know people, and to study 
the customer, to take his orders and interpret 
them to the producer at every level from the 
board room to the factory floor. 

Another paper which was presented yesterday 
by Mr. B. 8S. Yamey, of the London School of 
Economics, dealt with ‘‘ Monopolies and Restric- 
tive Practices.”” Much of it was concerned with 
the Monopolies and Restrictive Practices 
(Inquiry and Control) Act, 1948, which Mr. 
Yamey considered was a “ big step in the right 
direction.”” He wert on to say that while the 
immediate removal of all restriction and 
monopoly could not be expected, it was certainly 
reasonable to believe that the expert probing 
of trade practices and policies by the Monopolies 
Commission would go a long way to weaken 
monopolistic practices and tendencies. Many 
business firms and business men, he thought, 
would find it to be in their own business 
interests to support the State in its attempt to 
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Industrial and Labour Notes 


clear the channels of trade of its present 
obstacles, and to liberate the creative and pro- 
ductive forces of private and free enterprise. 


Joint Consultation in the Electricity Supply 
Industry 
The British Electricity Authority has 
announced that, as a result of an agreement 
with the trade unions, joint consultative 
machinery is being established at national, 
district and local levels. It may be recalled 
that, under the Electricity Act, 1947, the 
British Electricity Authority is responsible 
for securing agreement with the unions on 
machinery for promoting and encouraging 
measures affecting the safety, health and 
welfare of electricity employees throughout the 
country, and for discussing other matters such 
as efficiency in operating the services of the 
Electricity Board. The new advisory machinery 
is therefore designed to deal with these subjects, 
and, in addition, afford means of consultation 
on training and education. 

A National Joint Advisory Council has, 
therefore, been constituted, under the chair- 
manship of Lord Citrine, chairman of the 
British Electricity Authority. Its membership 
of fifty-nine includes representatives of the 
trade unions, the British Electricity Authority 
and its generation divisions, the fourteen Area 
Electricity Boards, and the North of Scotland 
Hydro-Electric Board. This Council is 
empowered to establish committees to under- 
take detailed work concerned with safety, 
health, welfare, education and training. Dis- 
trict Joint Advisory Councils, each consisting 
of eighteen members, are also to be set up for 
the territories of the Area Electricity Boards 
and the North of Scotland Hydro-Electric 
Board. They will include representatives of the 
generation divisions and Area Boards, and of the 
trade unions. In addition, it is intended to 
constitute Local Advisory Committees, but 
their form has yet to be determined. They will 
be representative, however, of management and 
employees in the power stations, distribution 
sub-area, or other appropriate unit or group. 


Steel Consumers and Nationalisation 


The Standing Committee of the House 
of Commons on the Iron and Steel Bill last 
week discussed the cluuse which deals with the 
appointment of a consumers’ committee or 
committees. An amendment moved by Mr. 
Harold Macmillan recommended that the 
** committee ” should be known as a “ council,” 
should have a paid, full-time independent 
chairman, and should not include in its member- 
ship a representative of the Iron and Steel 
Corporation. 

The Minister of Supply, Mr. Strauss, in pre- 
senting his views on consumers’ committees, 
said that the Government had given careful 
thought to the problem, but had come to the 
conclusion quite deliberately that it would only 
be possible to set up real, effective committees 
after full consultation with the interests 
primarily concerned. What was in mind, Mr. 
Strauss continued, was the establishment of 
two main committees. One of them would deal 
with. works within the iron and steel industry, 
but not nationalised—foundries, re-rollers, wire 
drawers and makers of nuts, bolts and screws— 
all of which had interests different from those of 
ordinary engineering firms. The other commit- 
tee would represent the main consumers of iron 
and steel materials. It was thought, the Mini- 
ster observed, that such committees would meet 
the requirements of consumers, both within the 
nationalised industry itself and those outside. 
It was felt, Mr. Strauss added, that the come 
mittees would provide machinery,which would 
enable grievances of any sort to be discussed 
and overcome, and by which constructive 
suggestions could be put forward and settled in 
a spirit of partnership between the consumers 
of iron and steel products and the manufacturers 
of those products. For that reason, he regarded 
it as absolutely essential that there should be 
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representatives of the Iron and Steel Corpora. 
tion on the committees. i 


Productivity and the Re-Equipment of 
Industry 


A statement by the chairman of tho 
Westminster Bank, the Hon. Rupert Beckett, 
which accompanies the annual report, suggests 
that the problem of the productivity of the 
nation’s labour force can be tackled along three 
lines: a greater ‘personal effort from the indi- 
vidual worker can be called for; management 
can be looked to for improved organisation ; 
and mechanical aid may be relied upon to 
strengthen the worker’s arm. 

In some factories, the statement continues, 
spectacular results aie claimed for improved 
organisation, and although such cases may be 
exceptional, they suggest that there is con- 
siderable scope for further action. Neither the 
chariness of management nor the prejudices 
of labour, Mr. Beckett asserts, should be allowed 
to stand in the way. The statement then 
recalls that the chief conclusion reached by the 
Anglo-American Council on Productivity at 
its first meetings in the autumn was that the 
greatest need of British industry was more 
mechanisation. This, Mr. Beckett says, raises 
the important question of what we can afford 
to devote in the aggregate to capital expendi- 
ture. It is agreed, he observes, that a good 
deal of re-equipment of industry is needed, and 
it is also agreed that industry cannot do all it 
would like to do in that respect. On the ques- 
tion of where to draw the line opinions differ. 
Mr. Beckett expresses the opinion that pre- 
ference must be given to those industries in 
which a fairly quick return may be expected ; 
but, his statement says, “‘ we must also take the 
longer view, and try to avoid expansion which 
will not justify itself in the years that lie ahead.” 


The Economic Planning Board 
The Economic Information Unit has 
announced this week that Mr. Cuthbert Clegg 
and Mr. Lincoln Evans have been appointed 
to the Economic Planning Board to fill the 
vacancies caused by the resignation of Sir 
William Coates and Mr. Andrew Naesmith, 
Mr. Clegg is Deputy President of the British 
Employers’ Confederation, and chairman of the 
Cotton Spinners’ and Manufacturers’ Associa- 
tion. Mr. Evans is the general secretary of the 
Iron and Steel Trades Confederation, a member 
of the T.U.C. Economic Committee, and chair- 
man of the trade union side of the British 
section of the Anglo-American Council on 
Productivity. 
Trade with Finland 
The Board of Trade has announced 
that discussions between a Finnish trade delega- 
tion and officials of the United Kingdom Govern- 
ment were concluded in London last week after 
a review of the probable trend of trade and pay- 
ments for the year 1949. The United Kingdom 
expects to import from Finland increased 
quantities of timber, pulp, and newsprint, and 
Finland will also continue to export to the United 
Kingdom other products of her woodworking 
industries at least to the level reached in 1948. 
The United Kingdom side has given indica- 
tions as to the extent to which this country can 
meet Finnish requirements of coal, oil, steel, 
wool, and other essential commodities in which 
the Finnish delegation expressed particular 
interest. For the rest, there will be included in 
the Finnish import programme a wide range of 
goods, including textiles, chemicals, machinery 
products, and other manufactured goods, of a 
kind which normally figure in United Kingdom 
exports to Finland. It is stated that trade 
between Finland and the United Kingdom in 
1948 developed very satisfactorily, and showed a 
considerable increase on that of the preceding 
year. These recent discussions, the Board of 
Trade observes, encourage the hope that in 1949 
there will be a further significant expansion 
in the trade between the two countries, 
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French Engineering News 
(From our French Correspondent) 


The third half-yearly report on the Modern- 
jsation and Equipment Plan up to June 30, 
1948, has been published. 

Credits for the coal mines were allowed to 
finance current work, to pursue construction 
of houses started in 1946 and 1947, and to carry 
out, at a reduced rate, the long-term work, par- 
ticularly that which is due to be completed in 
1952. At Lorraine, three new sinkings were 
planned and modernisation of six of the existing 
pits was continued. At Cevennes, three new 
pits are being sunk, a new pit is being equipped, 
and two washing installations are being con- 
structed. A new pit is also being sunk in the 
Loire, which will combine the output of several 
old pits, and in the Nord-Pas-de-Calais, modern- 
isation of certain pits and installations is being 
undertaken, and five new pits are being sunk. 

Generally speaking, only hydro-electric work 
already started was continued. No new work 
on thermal plants has been undertaken. The 
number of workers engaged on hydro-electric 
work increased from 37,600 on January 141948, 
to 40,000 by the end of June, which is 3500 less 
than in the previous year, and 7500 less than 
could have been used if there had not been 
financial limitations. Génissiat, which came 
into service in January, added 130,000kW 
and 900,000,000 kWh to the total. Two 15-ton 
per hour boilers were brought into service at 
Quimper, increasing the generating capacity 
by 4000kW, and a 200-ton per hour reserve 
boiler was put to work at St. Denis. 

* * *~ 

Controls on steel are officially to be lifted on 
February Ist. The expected steel production 
this year makes it possible to introduce a greater 
degree of flexibility with the present allocations, 
whilst the priority supplies for export pro- 
grammes and equipment programmes will still 
be assured. Exceptions to the lifting of controls 
will be material supplies for sheet and tinplate 
which will still be allocated as at present. 
France is to spend 50 million dollars in order 
to become the Continent’s leading centre for 
sheet metal supplies. The first continuous 
rolling mill under the plan is to start working 
at the end of this year, and the second, costing 
50 million dollars, has already been ordered 
from the United States. It is stated that if 
France had not ordered this second rolling mill,. 
General Clay would have bought it for the 
bi-zone, and it was considered preferable that it 
should be installed on the French side of the 
Rhine. 

* * * 

During 1948 the Société Nationale de Con- 
struction Aeronautique du Sud-Ouest inspected 
or repaired 146 aircraft of various types. By 
the end of the year, however, it became apparent 
that this rate could not be maintained in the 
present workshops, and it has been decided to 
construct two 5000 square metre shoys, the 
first of which will be completed by the end of 
1949. 

* * * 

Energie Electrique du Maroc has just received 
an 18,000-kW transformer, which is to be 
installed in the Im’Fout plant. A 20,000-kW 
transformer shortly to be delivered to the 
company will increase production by 50 per cent. 

In addition to orders placed by the Congo- 
Ocean railways in 1947, three 1500 h.p. diesel- 
electric locomotives are to be purchased, 
together with forty covered and fifty flat wagons, 
at a total cost of 446 million francs. After 1950, 
rolling stock will have been increased by three 
1500 h.p. diesel-electric locomotives, 220 trucks, 
27 passenger coaches, three 300 h.p. railcars 
with light trailers, and other vehicles; 80km 
of track will also be renewed. 

* * * 


Reduction of equipment allocations to the 
electricity industry, as foreseen by the Monnet 
Plan, has already led to an increase of two years 
in the anticipated fulfilment of the plan; 39} 
milliard kilowatt-hours will be available in 
1953 instead of 1951, as originally envisaged. 
It is likely, therefore, that restrictions and 
electricity cuts will continue in France for 
another five years. 
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Notes and Memoranda 


Air and Water 


Lonpon Airport Trarric.—The Ministry of 
Civil Aviation reports that, during 1948, 385,673 
passengers on scheduled air services used London 
Airport, compared with 281,638 in 1947. Scheduled 
service aircraft movements at the airport in 1948 
totalled 23,535 as against 17,962 in 1947. 

Arr Transport Apvisory Councit.—The Air 
Transport Advisory Council, which was set up in 
June last, in accordance with Section 36 of the 
Civil Aviation Act, 1946, has recently issued a 
statement as to its functions. The duties of the 
Council are to consider any representations which 
are made to it concerning the adequacy of the 
facilities provided by any of the three statutory 
Airways Corporations, on the charges made for 
such facilities. The Council will also consider 
questions referred to it by the Minister of Civil 
Aviation, including questions related to the im- 
provement of air transport services. Lord Terring- 
ton is the chairman of the Air Transport Advisory 
Council, the other members being Sir Donald 
Banks, Mr. J. U. Primrose, the Hon. W. L. Runci- 
man, and Mr. G. 8. Szlumper. 


Miscellanea 


BicycteE and Mortor-Cycte SHow.—lIt is an- 
nounced that the Bicycle and Motor-Cycle Show 
will be held at Earl’s Court, London, 8.W.6, from 
Friday, October 2lst to Saturday, October 29, 
1949. 


TaBuLAR SumMARY oF CIvIL ENGINEERING 
Contracts, 1948.—Under the heading of Power 
Stations in the Supplement presented with the last 
issue of Tak ENGINEER, the name of F. E. Kanthack 
and Partners of Johannesburg, was inadvertently 
spelt Kauthack. 


Tue Late Mr. C. B. MacraRLAne.—We have 
learned with regret of the death, on January 11th, 
of Mr. Charles B. Macfarlane. He was a director 
of the Macfarlane Engineering Company, Ltd., 
Cathcart, Glasgow, a company which he served from 
1911 until his retirement in 1941. Mr. Macfarlane 
was born in Glasgow in 1875, and throughout his 
working life was prominently associated with the 
engineering and accountant interests of that city. 

An InpDvusTRIAL Fiim SeRvIcE.—A new edition of 
“‘ Industrial Film Service,” a booklet published by 
Blackheath Film Unit, Ltd., 9, North Street, 
Leatherhead, Surrey, gives to those who are inter- 
ested in films and film-strips valuable guidance as to 
the possibilities of their use, probable costs and other 
factors involved in the application of films to indus- 
trial use. The firm claims to be able to give sound 
advice on films, and to produce them with a staff 
of cinematograph technicians who have had com- 
mercial and industrial training. The types of film 
in which engineers will be particularly interested 
are time-and-motion studies, and slow-motion 
cinematography. 

Tue InsTITUTE OF REFRIGERATION.—The Insti- 
tute of Refrigeration celebrated its forty-ninth 
anniversary by a dinner at the May Fair Hotel, 
London, on Wednesday evening, January 26th. 
The President, Mr. W. S. Douglas, was in the chair, 
and the toast of ‘* The Institution of Refrigeration ” 
was proposed by the Minister of Food, Mr. John 
Strachey, who spoke of the debt owed by food con- 
sumers to those who were responsible for developing 
and practising the science of refrigeration. In 
response, the President traced the development 
through the years of the science of refrigeration, and 
remarked that, although it was applied principally 
to food preservation, it now served no less than 
200 industries in different ways. Mr. H. Randal 
Steward proposed the toast of “* Our Guests,” which 
was acknowledged by Professor W. R. Woolrich, 
Dean of Texas University. 

EXHIBITION OF PACKAGING MATERIALS.—The 
Institute of Packaging and the Printing, Packaging 
and Allied Trades Research Association are col- 
laborating with the Council of Industrial Design in 
arranging an exhibition which will show some of the 
more interesting packaging materials in current use 
as well as recent developments. Exhibits will 
include packages illustrating the use of new mate- 
rials and interesting production techniques, or which 

ssess some unusual design feature. The exhibition 
will be held from May 3rd to 3lst at Murray House, 
Petty France, §.W.1, and manufacturers who feel 
they have products suitable for inclusion in this 
display should write to the Council of Industrial 
Design at that address. It is hoped that this 
exhibition will suggest new and interesting develop- 
ments in the packaging and presentation of the 
goods which British industry will be showing the 
world in the 1951 Festival of Britain. 


SCHOLARSHIPS IN AGRICULTURAL ENGINEERING. 
—The Ministry of Agriculture and the Department 
of Agriculture for Scotland state that, for the 
academic year beginning October 1, 1949—or 
earlier—there will be awarded a limited number of 
post-graduate scholarships in agricultural and 
dairy engineering. Full particulars may be obtained 
from the Ministry of Agriculture, 1-4, Cambridge 
Terrace, London, N.W.1, or the Department of 
Agriculture for Scotland, St. Andrew’s House, 
Edinburgh, 1. The closing date for applications is 
May 15th. 

MecHANICAL SEALS FOR REFRIGERATION Com- 
PREssORS.—A further range of mechanical seals, 
known as “ T: R.E.,” has been introduced by 
Flexibox, Ltd., of Trafford Park, Manchester, for 
use in refrigeration compressors. This new seal 
is similar in design to the “ Type R ”’ seal in that it 
has the same spring drive, die-cast rotary seal 
ring, ring seal between the shaft and rotary seal 
ring, and a self-lubricating compounded stationary 
seal ring carried by a resilient synthetic rubber 
support. In its improved form the seal is housed 
in a detachable flanged cover instead of being set 
in a recess in the crankcase and retained by a 
backing ring. The aetachable flanged cover is 
designed as part of the original crankcase assembly 
and need not be changed if it becomes necessary 
to replace the seal. It is claimed that with the 
improved seals shaft inspection and maintenance 
is facilitated, fitting is simplified, the number of 
seal parts have been reduced, and that crankshaft 
overhang can be lessened. 





Personal and Business 


Mr. Henry SPURRIER has been appointed manag- 
ing director of Leyland Motors, Ltd. 

Mr. R. E. McGuire has been appointedmsecretary 
of the Cement Makers’ Federation in succession 
to the late Mr. E. A. Harding. 

Mr. ARTHUR CHAMBERLAIN, managing director 
of the Hercules Cycle and Motor Company, Ltd., 
has been elected to the board of Tube Investments, 
Ltd. 

WEst’s PILING AND CONSTRUCTION COMPANY, 
Ltd., announces that it has now returned to its 
London office, which it was compelled to vacate 
during the war. The address is Columbia House, 
Aldwych, W.C.2 (telephone, Holborn 4108). 

Hits Patent Giazinc Company, Ltd., an- 
nounces a change of its name to Hills (West Brom- 
wich), Ltd. Under this title are incorporated Univer- 
sal Steel Door and Engineering Company, Ltd. ; 
Accordo Blinds, Ltd.; Hilcon, Ltd.; Chain Deve- 
lopments, Ltd., and Wootons (Croydon), Ltd. 

W. Crockattr AND Sons, Ltd., states that, for 
health reasons, Mr. T. Sampson has relinquished 
his office of joint managing director and has retired 
from the company. Mr. Wm. C. Crockatt continues 
as chairman and managing director, with Mr. P. 
Wilson as joint managing director and secretary. 

Tse Hopkinson Exectric Company, Ltd., 
announces that new branch offices have been opened 
at 41, John Dalton Street, Manchester (telephone, 
Blackfriars 4638), with Mr. T. C. Beaumont as 
area sales engineer, and at 11, Park- Place, Leeds 
(telephone, Leeds 28712), with Mr. J. Grant as 
area sales engineer. 

Txos. W. Warp, Ltd., Sheffield, announces that 
it has taken over world sales distribution for Eldair 
press brakes and for the precision gauges manufac- 
tured by K. Emsley, Ltd. The company has also 
been appointed selling agents throughout the world 
—with the exception of Australia—for the Darling 
and Sellars 10}in centre lathe. 

Crompton Parkinson, Ltd., announces the 
appointment of Mr. C. W. Pass, A,M.I.E.E., as 
manager in South America, where he will be respons- 
ible for the sales of all the company’s products. 
Mr. Pass will leave for the Argentine next month, 
and his address will be c/o. Crossley Brothers, Ltd., 
Cassilla de Correo, 472, Buenos Aires. 

GENERAL ACCESSORIES Company, Ltd., which is 
the sales company for the electrical accessories and 
radio components manufactured by British 
Mechanical Productions, Ltd., announces that it 
has now established a selling organisation to cover 
all areas of the United Kingdom. The headquarters 
of this selling organisation and of the administration 
of both companies will be centralised from February 
Ist at Barton Hill Works, Bristol, 5 (telephone, 
Bristol 57823), and a London office will be main- 
tained at 21, Bruton Street, W.1. Mr. R. A. Glasson 
is general sales manager, and Mr. J. D. Harris has 
been appointed as his assistant. 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Building Technicians 

Thurs., Feb. 10th.—Caxton Hall, Westminster, 8.W.1, 
““Modern Concrete Technique on the Job,” E. H. 
Collier, 7 p.m. 

Association of Supervising Electrical Engineers 

Mon., Feb. 7th.—Lxerps Brancy : Great Northern Hatel, 
Wellington Street, Leeds, 1, ‘Metallurgical Post- 
mortems,” L. McMahon, 7.30 p.m.——SHEFFIELD 
Branco: Royal Victoria Hotel, Sheffield, “* Applica- 
tions of Electric Power for Melting and Heat ‘I'reat- 
ment,” G. L. Willan, 7.30 p.m. 

Tues., Feb. 8th.—S.W. Lonpon Brancu : Compton Hall, 
Compton Road, Wim»>'edon, “‘Cold Cathode Light- 
ing,” E. Langsdon, 8,15 p.m. 

Wed., Feb. 9th.—BirmincHaM Branco: Chamber of 
Commerce, New Street, Birmingham, “ Electric 
Furnaces,” E. May, 7 p.m.——BraprorpD BRaNcu : 
Midland Hotel, Bradford, “Tue Maiatenance of 
Fluorescent Fittings,” E. Sheard, 7.30 p.m.——S.E. 
Lonpon Branco: Tech. College, Lewisham, “ The 
Man and His Job,” No. 4: *‘* Tue Coasumer’s Engi- 
neer,” A. E. Marlow, 8 p.m. 

Fri., Feb. 11th—Bristot Branco: Grand Hotel, 

h Bristol, “ Electrostatic Precipitation,” W. 8. Wood, 
7.30 p.m. Kent Brancu: Royal Star Hotel, 
Maidstone, ‘“‘ Water Undertakings,” F. C. Hill, 


7.30 p.m. 
Incorporated Plant Engineers 

Tues., Feb. 8th—MaNCHESTER Branco: Engineers’ 
Club, Albert Square, Manchester, ‘‘ The Duties of the 
Safety Officer,” 7.15 p.m. 

Thurs., Feb. 10th—PetTerRBoRoUGH Branco: Gas 
Company’s Film Theatre, Church Street, .Peter- 
borough, “‘ Heat Transfer from Steam.” L. G. North- 
croft, 7.30 p.m. NEWVASTLE-UPON-TYNE BRANCH : 
Royal Turks Head Hotel, Grey Street, Newcastle- 
upon-Tyne, “The Development of Printing and Its 
Application to Modern Newspapers,” 7.30 p.m. 


Institute of British Foundrymen 
Sat., Feba5th.—WaLrEs aND MONMOUTHSHIRE BRANCH : 
Tech. College, Newport, “Steel Melting,” 6.30 p.m. 
West Ripixe or Yorks Brancu, Tech. Col- 
lege, Bradford, “‘ Foundry Education,” H. A. MacCall, 
0 


6.30 p.m. 

Wed., Pee. 9th.—BremincHaM Branca, StupEents’ Sec- 
Tion: The University, Edmund Street, Birmingham, 
“Cupola Practice and Control,” L. W. Boulton, 
7.15 p.m. 

Thurs., Feb. 10th—East AnGutaN Section: Central 
Library, Ipswich, Film Display: ‘* Sandstorm Se- 
crets,” and “*‘ Mechanisation and Movement of Ferrous 
and Non-Ferrous Metals,” 7 p.m. Lincotn Seo- 
TION: Tech. College, Lincoln, Paper and Film, “ The 
Constant Charge System of Cupola Operation,’’ W. W. 
Braidwood, 7.15 p.m. 

Fri., Feb. 1lth—MippLessBroucs Brancu: Cleveland 
Scientific and Tech. Institute, Corporation Road, 
Middlesbrougn, “ Practical Moulding,” W. L. Hardy, 


7.30 p.m. 

Sat., Feb. 12th.—LaNCASHIRE BRANCH: Engineers’ 
Club, Albert Square, Manchester, “ The Use of X- 
Rays, Radium and Radon in the Foundry,” G. M. 


Mitcrie, 3 p.m, NEwcasTLeE Branco: Neville 
Hall, Newcastle-upon-Tyne, “‘ Patterumaking,” R. H. 
Smith, 6 p.m.——Sootrish Brancu: Royal Tech. 
College, George Sureet, Glasgow, ‘*‘ The Manufacture of 
Steel Castings,” T. R. Langley, 3 p.m. 
Institute of Marine Engineers 
Tues., Feb. 8th.—85, Minories, E.C.3, “‘ Corrosion of 
Turbine Journals,” 8. E. Bowrey, 5.30 p.m; Municipal 
Tech. College, Sunderland, ‘‘ Photo-Elasticity,” J. 
Ward, 4 p.m. 
Fri., Feb. ilth—Tech. Institute, Gravesend, ‘‘ The 
Launching of Ships,” R. S. Hogg, 7 p.m. 
Institute of Petroleum 
Wed., Feb. 9th.—Manson House, 26, Portland Place, W.1, 
“Production from Condensate Reservoirs,” L. C. 
Stevens and P. B. Boots, 5.30 p.m. 


Institute of Road Transport Engineers 

Mon., Feb., 7th.—Institution of Engiseers and Ship- 
builders, 39, Elmbank Crescent, Glasgow, ‘‘ Modern 
Automobile Transmissions,” F. J. Everest, 7.30 p.m. 

Institute of Transport 

Mon., Feb. 7th—Metropouitan Section: Livingstone 
House, Broadway, S8.W.1, “Iuland Waterways as 
Affected by the Transport Act, 1947,’ W. L. Ives, 
6 p.m.—SHEFFIELD SeEcTIonN: Victoria Station 
Hotel, Sheffield, “‘Tyres and Their Performance,” 
J. H. Brown, 7.30 p.m. 

Tues., Feb. 8th.— YORKSHIRE SECTION: Great Northern 
Station Hotel, Leeds, “* Swiss Federal Railways,” H. O. 
Ernst, 6.30 p.m. ; 

Wed., Feb. 9th.—SovuTHERN Section: Harbour Board 
Offices, Southampton, ‘Ocean Shipping,” C. E. 
Cotterell, 5.45 p.m. 

Thurs., Feb. .—CHELMsFoRD Group: Cannon’s 
Restaurant, Chelmsford, “‘ Air Transport,” J. F. Parke, 
7 p.m.——N.W. Section: Chamber of Commerce, 
Manchester, -“‘The Trarsport Act, 1947,” M. A. 
Cameron, 6.15 p.m. 

Fri., Feb. 1lth.—E. Mipitanps Section: School of 
Transport, Derbv, “The London Underground Rail- 
way System,” R. C. Hider, 6.30 p.m.——N. Starrorp- 
SHTRE GROUP: North Stafford Hotel, Stoke, “* Ship- 
ping,” J. Irvine, 6.30 p.m. NORTHERN SECTION : 


THE ENGINEER 


Royal Turks Head Hotel, Grey Street, Newcastle- 
upon-Tyne, “ Che North-Eastern Region of British 
Railways in 1948,” C. F. Hopkins, 7 p.m. 
Institute of Welding 
Thurs., Feb. 10th.—S. Lonpon Brancn: Institute of 


Marine E gineers, 85, Minories, E.C.3, “‘ Some Aspects 
of Welding Structures,” S. M. Reisser, 6.30 p.m. 


Institution of Chemical Engineers 
Tues., Feb. 8th.—Geological Society, Burlington House, 
Piccadilly, W.1, Discussion on: Welded Pressure Vessel 
Code, 5.30 p.m. 


Institution of Civil Engineers 

Tues., Feb. 8th.—Great George Street, S.W.1, “ Main- 
tenance of Roads, With Pariicular Reference to 
Mechanical Aids,” R. M Finch and R. R. W. Grigson, 
5.30 p.m, 

Thurs., Feb. 10th—NEWCASTLE-UPON-TYNE AND Dis- 
TRIcT Association: Spark’s Cafe, High Street, 
Stockton-on-Tees, “* Underground Work in Compressed 
Air,” Peter Murray, 6 p.m.——BIRMINGHAM AND 
District AssociaTiON: Midland Institute, Paradise 
Street, Birmingham, Film, “* Atomic Physics,” 6 p.m. 

Institution of Electrical Engineers 

Mon., Feb. 7th.—E »ucation Discussion Circie: Savoy 
Place, Victoria Embankment, W.C.2, discussion on 
“ Electrical E .gi wering Taught to Other Than Elec- 
trical Engi wers,” opened by A. A. Hall and H. C. 
Mann, 6 p.m. N.E. Centre: Neville Hall, West- 
gate Road, Newcastle-upon-Tyne, ‘ Some Operatin 
Experie:ces with High-Pressure Steam Power Plant,’ 
W. N. C. Clinch, 6.15 p.m. 

Tues., Feb. 8th— MEASUREMENT AND UTILIsaTION SEc- 
TION: Savoy Place, Victoria Embankment, W.C.2, 
“The Measurement of Light and Colour,” G. T, Winch, 
5.30 p.m. N.MIpLanps CENTRE : Electricity Board, 
1, Whitehall Roai, Leeds, 1, ‘“ Sub-Statiois, with 
Particular Reference to Yorkshire Practice,” L. H. 
Fuller and C. R. Clarke, 6.30 p.m. 

Wed., Feb. 9th.—Suprty Seotion: Savoy Place, Vic- 
toria Embankment, W.C.2, “Selection of Transfor- 
mers for Use in Distribution Networks, With Special 
Reference to the New Low-Voltage Standard of 240 
Volts,” E. Tobin, 5.30 p.m. Lonpon Srvpents’ 
Section: Visit to the Plessey Radio Company, 
Ilford, 2 p.m. N.E. Stupents’ Section: Cleve- 
land Scientific and Tech. I istitute, Corporation Road, 
Middlesbrough, ‘‘ Eagineering Values in a Changing 
World,” T. W. Berrie, 7 p.m. 

Thurs., Feb. 10th.—UTttsaTIon Section: Savoy Place, 
Victoria Embankment, W.C.2, ‘‘ The Testing, Recon- 
ditioning and Servicing of Domestic Appliances,”’ H. 
Hobbius, 5.30 p.m. 


Institution of Engineers-in-Charge 
Wed., Feb. 9th.—St. Bride L stitute, Bride Lane, Fleet 
Street, E.C.4, “Malleable Iron Pipe Fittings,” N. 
Pembertori, 6.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tues., Feb. 8th.—39, Elmbank Crescent, Glasgow, 
“ Flame Spraying of Metals and Plastics in Eagiueering 
and Shipbuiluing,” F. A. Rivett, 6 30 p.m. 
Institution of Engineering Insp2ction 
Thurs., Feb. \0th.—N.W. Disrricr: E wineers’ Club, 
Albert Square, Manchester, “The Electron Micro- 
scope,” R. A. Scott, 7.30 p.m. 
Institution of Heating and Ventilating Engineers 
Wed., Feb. 9th.—Institution of Mechanical Eagineers, 
Storey’s Gate, St. James’s Park, S.W.1, Annual 
General Mevtiag, PresiJeutial Address, 2.30 p.m. 


Institution of Mechanical Engineers 

To-day, Feb. 4th.—Storey’s Gate, St. James’s Park, 
S.W.1, “Marine Boiler Deterioration,” I. G. Slater 
and N. L. Parr, 6 p.m. 

Mon., Feb. 7th—N.E. Brancn: Neville Hall, Westgate 
Road, Newcastle-upon-Tyne, ‘ Sure Operating Expe- 
rieuces with High-Pressure Steam ower Plant,” 
W. N. C. Clinch, 6 p.in. 

Tues., Feb. 8h.—AvuTomoBILEe Diviston : General meet- 
ing, Storey’s Gate, St. James’s Park, 8.W.1, “‘ The 
Lifluence of Valve Port Desig: on the Volumetric Effi- 
ciency of the Compression-Ignition Eugine,” C. B. 
Dicksee, 6 p.m. 5. Wavtes Branon: S. Wales In- 
stitute of Engineers, Cardiff, “* Marine Engineering in 
the Royal Navy,’”’ Eug. Vice-Admiral Sir John King- 
come. 6 p.m. 

Wed., Feb. 9th.—YoORKSHIRE BRANCH, GRADUATES, 
Section: Visit to English Steel Corporation, Ltd., 
Grimethorpe Works, S..effield, 9, 2.30 p.m. 

Thurs., Feb. 10th.—WesTeRN BRANCH: Merchant 
Veaturers’ Tech. College, Unity Street, Bristol, 
“Marine Engineering in the Royal Navy,” Eng. 
Vice-Admiral Sir John Kingeome, 7 p.m. 

Institution of Post Office Electrica] Engineers 

Mon. Feb. 7th.—L stitution of Electrical E .gineers, 
Savoy Place, Victoria Embankment, W.C.2, “‘ Im- 
provements in Telephone Signalling,” 8S. Welch and 
C. H. J. Fleetwood, 5 p.m. 


Institution of Production Engineers 

To-day, Feb. 4th.—W. Wares Section: Sketty Hall, 
Swa.sea, “‘The Production of Steel Sheets,” H. H. 
Staley, 7.30 p.m. 

Sat., Feb. 5th.— YORKSHTRE GRADUATES’ SecTION : Visit 
to Phelon and Moore, Ltd., Cleckheaton, 10 a.m. 

Tues., Feb. 8th—Coventry GrapvuaTeEs’ SECTION: 
Tech. College, Coventry, ‘Some Aspects of American 
Production,” D. Burgess, 7.15 p.m. BIRMINGHAM 
Grapvates’ SECTION: James Wate Memorial L.sti- 
tute, Great Charles Street, Birmiigham, ‘* Generation 
of Fine Finishes by Machiue Techniques,” P. Spear, 


7 p.m. 

Wed, Feb. 9th.—SueErrieLp SEcTION: Roval Victoria 
Station Hotel, Sheffield, “‘ Cutlery Manufacture,” E. 
Allen, 6.30 p.m.—WesTERN SecTION: Gra.d Hotel, 
Bristol, “ laduction Heating,” W. J. G. C ‘ove, 
7.15 p.m.——M ancwesTerR SEoTION : Visit to Oil Well 
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Engineering Company, Ltd., Cheadle Heath, Stock. 
sa 2.15 p.m.——LuTon Grapvuatrs’ Srcrion; 
‘own Hall, Luton, “ Diecasting,” R. W. Bailey, 7,39 


.m. 

Thurs., Feb. 10th.—Cornnwatt Section: Holman’s 
Canteen, Dolcoath Road, Camborne, “ Electronics in 
Industry,” E, J. B. Willey, 7.15 p.m. 

Fri., Feb. 11th—WestTeRNn Section: Wheatstone Hall 
Brunswick Road, Gloucester, ‘ Jig and Tool Design,” 
R. O. Jeakings, 7.30 p.m, Eastern Counting 
Section: Electric House, Ipswich, Discussion on 
“The Position of the Producvion Engiaeer in Relation 
to National Economy,” 7.45 p.m. WOLVERHAMp. 
TON Section: Wolverhampton and Staffs. Tech, 
College, Wolverhampton, “ Metallurgy,” T. Wright, 
7.15 p.m.——Coventry Secrion: Geisha Cafe, 
Coventry, ‘* Broaching Machines, Tools and Practice,” 
E. Perey Eiwards, 7 p.m.——Lonpon Secrion; 
Visit to Messrs. Harris Lebus, Ltd., 2.30 p.m. 


Institution of the Rubber Industry 
Wed., Feb. 9th.—West oF ENGLAND S&KcTION : George 
Hote.. frowbridge, ‘*‘ Developments in Rubber and 
Plastics Machinery Design,” J. Brown, 7.45 p.m. 


Junior Institution of Engineers 

To-day, Feb. 4th.—39, Victoria Street, S.W.1, film even. 
ing, “‘ Mechanical Handling,” introduced by W. G. 
Picton, 6.30 p.m. 

Mon., Feb. 7th.—N.W. Section: 16, St. Mary’s Parson. 
age, Ma ichester, * The Development aid Manufacture 
of Mac’ii 1es for the Preparatioa of Textile Yarns,” H. 
Whittaker, 7 p.m, 

Tues., Feb. 8th.—\VESTERN Group oF MEMBERS: Grand 
Hotel, Broad Street, Bristol, informal meeting, dis- 
cussio 1 evening, 7.30 p.m, 

Fri., Feb. 11th.—39, Victoria Street, S.W.1, “The 
Cladding of Iadustrial Buildings,” 8. E. Meggitt, 
6.30 p.m. 

Manchester Association of Engineers 

Fri., Feb. 11th.—The Eagineers’ Club, Albert Square, 
Manchester, “ Rubber Machinery and Its Uses,” E, 
Foy, 6.45 p.m. 

Newcomen Society 

Wed., Feb. 9th.—Science Museum, South Kensington, 
8.W.7, “* Early Railways in Derbyshire,” B. Baxter, 
5.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Fri., Feb. 1\th.—Miuaing Lastitute, Newcastle-upon- 
Tyae, “‘ Vibration of Propeller Blades,” W. L. Hugies, 
“Under Water Propeller Tests,” L. C. Burrill, 6.15 


* p.m. 
Royal Aeronautical Society 

Thurs., Feb. 10th.—Iastitution of Civil Engineers, Great 
George Street, S.W.1, The Second Louis Bleriot Lec- 
ture: “French Practical Aerodynamic Methods,” 
M. Brocard and M. Hussenot, 6 p.m. 

Royal Institution of Chartered Surveyors 

Mon., Feb. 7th.—12, Great George Street, 8.W.1, further 
discussion on Mr. E. C. Strathon’s address on “ The 
Practical Aspects of Valuations Under Part VI of the 
Towa aad Country Planning Act, 1947,” 5.30 p.m. 

Sheffield Metallurgical Association 

Tues., Feb. 8th.—198, West Street, Sheffield, 1, “A 
Physical Viewpoint of the Strength and Ductility of 
Metals,” L. Rotherham, 7 p.m. 

Society of Engineers 

Mon., Feb. 7th.—Geological Society, Burlington House, 
Picea lilly, W.1, Presidential Address, E. 8. Wadding- 
ton, 5.30 p.m. 

Women’s Engineering Society 

Thurs., Feb. 10th.—35, Grosvenor Place, 8.W.1, “ X- 

Rays in Medicine and Iadustry,” Mr. E. J. Steadman 
p.m. 
Yorkshire Technical Liaison Committee 

To-day, Feb. 4th.—Theo University, Leeds, ‘* Building 

Research Station,” F, H. Lea, 7 p.m. 





Catalogues 


Hien Dury A.ttoys, Ltd., 89, Buckingham Avenue, 
Slough.—Illustrated folder of cycle components in 
hiduminium. 

DryNnaMeE Ls, Ltd., Shaftmoor Lane, Hall Green, Bir- 
mingham, 28.—Publication entitled ‘‘The Modern 
Approach.” 

Hotoptast, Ltd., New Hythe, near Maidstone, Kent. 
—Technical manual showing what can be done with 
“* Holoplast.”’ 

Leemine Brotuers, Ltd., Bedford Mill, Salford, 3, 
Lancasnire.—Folder of leaflets describing the cleaning 
cloth service. 

Crompton Parkinson, Ltd., Astor Honse, Aldwych, 
W.C.2.—Leaflets describing six new fluorescent fittings 
now available. 

Cooper Rotter Beartnes Company, Ltd., King’s 
Lynn, Norfolk.—Booklet illustrating the use of the Cooper 
split roller bearing. 

Tuos. P. HeapLanp, Ltd., 164-8, Westminster Bridge 
Road, London, 8.E.1.—Leaflet showing the Bantam 
Bully air hammer. 

Leytanp Morors, Ltd., Leyland, Lancashire.— 
Illustrated catalogues describing Leyland passenger 
range and under-floor diesel power and transmission 
units. 

Cutoripe Evecrrican Storage Company, Litd., 
Grosvenor Gardens House, Grosvenor Gardens, London, 
8.W.1.—lIllustrated folder describing modern storag® 
batteries. 

STRUCTURAL AND MECHANICAL DEVELOPMENT ENGI- 
NEERS, Ltd., 2, Buckingham Avenue, Slough, Bucks.— 
Folder dealing with “ Alframe” factory fabricated 
buildi 
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London Traffic 


Txe Ministry of ‘Transport announced last 
week that road accidents involving death or 
mal injury in London’s “ yellow band ” 
streets during the first four months’ operation 
of the scheme were 22-4 per cent fewer than in 
the same period of 1946. During hours other 
than those covered by the “No Waiting” 
Order the reduction was 7:9 per cent. Quoting 
these figures in its twenty-third annual report, 
for the year 1947-48, to the Minister of Trans- 
port, the London and Home Counties Traffic 
Advisory Committee expresses the view that 
the “no waiting” restrictions were the main 
reason for the improvement in road safety in 
the Central London area. In the view of the 
Committee, the Order has been of great value 
in improving the flow of traffic in the restricted 
streets. The Committee recommends the 
Minister to make Orders imposing “ yellow 
band” restrictions on a number of additional 
streets in Central London, on streets in the City 
of London and in outer areas, north and south 
ofthe Thames. In another section of the report 
the Committee, while expressing understanding 
of the reasons for the restrictions on road works, 
draws attention to the fact that the surface of 
many of the main roads in the London traffic 
area has deteriorated to such an extent that 
dangerous conditions exist. The report notes 
that progress had been made during the year 
with the removal of wood blocks and their 
replacement by non-skid surfaces. The Com- 
mittee has considered various suggestions for 
improving conditions in Blackwall tunnel, 
including the desirability of instituting comple- 
mentary one-way working in Blackwall and 
Rotherhithe tunnels, but believes that one-way 
traffic in the tunnels would be likely to give rise 
to many difficulties, without commensurate 
gain in road safety. 


The Institute of Navigation 


Tue Institute of Navigation has arranged a 
symposium of papers on the operational aspects 
of marine radar. The meeting will take place 
at the Royal Geographical Society’s Rooms, 
Kensington Gore, London, 8.W.7, entrance in 
Exhibition Road, on Friday, February 18th, at 
2 p.m., and the chair will be taken by Sir 
Robert Watson-Watt, F.R.S. After the chair- 
man’s opening address the following papers 
dealing with practical aspects of the subject will 
be presented :—‘‘ Experience in Fitting Radar 
to Vessels of Different Types and Sizes,”’ by 
Colonel B. S. Millard, of Coast Lines, Ltd.; 
“The Translation of Operational Requirements 
into a Practical Marine Radar,” by Mr. B. R. 
Davies and Mr. I. W. Brown, of the British 
Thomson-Houston Company, Ltd.; ‘ An Analy- 
sis of Operational Experience Gained in the 
Fitting and Use of Navigational Radar,” by 
Mr. H. R. Whitfield, Mr. A. Harrison and Mr. 


T. Pope, of Henry Hughes, Ltd.; and ‘“‘ Some © 


Experience of Marine Radar,” by Sir Ernest 
Fisk, of Electric and Musical’ Industries, Ltd. 
Papers from the United States Institute of 
Navigation include :—‘t Radar Aboard Ships of 
the United States Lines,” by Captain H. A. 
Andrews of United States Lines, and ‘‘ Some 
American Views on the Operational Character- 
istics of Marine Radar,”’ by Mr. E. C. Isbister and 
Mr. Griswold, of the Sperry Gyroscope Company, 
Inc. After an interval for tea the following 
papers on radar techniques will be presented :— 
“The Desirability of Increasing the Radar 
Echoing Characteristics of Buoys and Small 


Vessels,” by Mr. A. L. P. Milwright, of the’ 


Royal Naval Scientific Service; ‘‘ Charts and 
Chart Matching Devices,” by Lieutenant 
Commander P. G. Satow, R.N.; “Some 


Operational Factors and Yields,” by Mr. E. 
Parker and Mr. L. S. Le Page of the Ministry of 

a rt ; and “ Considerations on the Use of 
Shipborne Radar,” by Captain E. Wylie, R.N. 
(Retd.), of the Radio Advisory Service. Papers 
on shore-based radar include :—‘‘ Shore Radar 
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as an Aid to the Operation of Ferries,” by Com- 
mander L. Price, of the Wallasey Corporation 
Ferries ; and ‘‘ The Use of Harbour Supervision 
Radar,” by Commander W. Colbeck, of the 
Mersey Docks and Harbour Board. The 
“ Present Outlook ” will be dealt with by Mr. 
R. F. Hansford, the Technical Secretary of the 
Institute of Navigation, and the chairman will 
then give his closing remarks. The meeting is 
open to non-members. 


Civil Aviation Progress 


SPEAKING in the House of Lords, on February 
2nd, the Minister of Civil Aviation, Lord 
Pakenham, analysed the expenditure on civil 
aviation e y for 1948-49. This he esti- 
mated at £25,000,000, of which £16,500,000 
was for current and £8,500,000 for capital 
expenditure ; losses he estimated at £9,000,000. 
The loss of the three corporations in 1947-48 
was £11,000,000 ; that is £500,000 greater than 
in the preceding year, and there was a 37 per 
cent increase over the preceding year in capacity 
ton-miles flown. The costs per capacity ton- 
mile for B.O.A.C. had been 76-2d. in 1946-47 ; 
in 1947 they fell to 68-5d. B.E.A.C.’s costs per 
capacity ton-mile fell from 145-5d. in their 
initial year, 1946-47, to 90d. in 1947-48. He 
said that the main handicaps under which our 
airlines had been labouring were: aircraft ; 
dispersal of bases ; flying of uneconomic routes, 
especially the internal routes which are flown 
to provide social services ; excessive costs in 
certain directions, which had gone up during the 
period of initial development. Speaking of the 
corporations’ activities, in 1948-49, he said 
that the ton-miles flown showed a further 
increase of 39 per cent for the first eight months. 
Operating costs fell from 68-5d. per capacity 
ton-mile to 54-2d. in the first six months. The 
figures were encouraging, but were regarded as 
only the beginning of better things. The total 
number of staffs employed had fallen by 3000 
to a total of 28,200. Productivity, measured in 
terms of capacity ton-miles per employee 
monthly, had risen from 268 in 1947-48 to 380 
in the first half of 1948-49. In 1947-48 losses 
increased as more miles were flown; that was 
no longer true. He had decided to authorise an 
experimental service between North aad South 
Wales and Liverpool, calling at Hawarden, for 
a trial period of six months. Also he had 
decided to set the corporations a target for the 
year 1949-50, and had called on them to reduce 
their deficits to £5,500,000 in that year, without 
retarding the normal expansion of services. 
He was approving a programme which increased 
capacity by about a third over the current year, 
and reduced costs per capacity ton-mile by 
about a fifth. 


**The World from the Air” 


An exhibition of air photographs and air 
survey work, organised by Hunting Aerosurveys, 
Ltd., was opened on Tuesday of this week by 
Lord Pakenham, Minister of Civil Aviation, 
at the Alpine Club’s Gallery, 74, South Audley 
Street, W.1. The exhibition will remain open 
daily until February 19th, from 10 a.m. to 7 
p-m., excepting Fridays, when it will close at 
5 p.m. It gives an excellent display to illus- 
trate the many ways in which aerial photo- 
graphy and aerial survey can help industry and 
science. Besides displaying aerial views from 
many parts of the world, there are sections on 
forestry and agriculture, town planning, arche- 
ology, and other subjects, which can be assisted 
by aerial survey methods. An interesting sec- 
tion deals with the preparation of models from 
air photographs, such as the large model of a 
new trunk road system recently on view in 
the House of Commons. Manufacturers of 
cameras and instruments exhibit equipment 
and makers of photographic and map-making 
materials show their products. A particularly 
interesting piece of equipment is the Williamson- 
Ross ‘“ Multiplex” plotting machine. The 
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normal air photograph, while revealing much 
detail, does not provide contour levels. But 
by overlapping photographs and stereoscopic 
methods this equipment permits direct mapping 
to: contour levels as close as 5ft intervals, if 
required. At small scales 500 square miles of 
territory can be erected on the mapping table 
at one series of settings. Another interesting 
exhibit is a demonstration of the use of the 
Decca navigator set in obtaining aerial photo- 
graphs on a set course. A series of lectures and 
demonstrations has been arranged to take 
place at 5.30 p.m. each evening, except Fridays. 
Admission to the exhibition is free. 


Conferences of Power Station 
Superintendents 

Tue British Electricity Authority states that 
it is giving a generous interpretation to the 
responsibilities which the Electricity Act, 1947, 
imposes upon it in respect of the education and 
training of employees. In accordance with this 
policy, arrangements have been made for a 
series of four conferences to be held at Haddon 
Hall Hydro, Buxton, during the next few weeks, 
when some 160 power station superintendents 
drawn from the larger stations in the fourteen 
generating divisions will assemble for discussions 
on subjects bearing upon their work and the 
‘broader activities of the industry. Each of the 
meetings, which will be attended by about 
forty superintendents, will last for five days. 
Topics for discussion, which will be introduced 
by members and chief officers of the Authority, 
will include the structure and economic aspects 
of the industry ; wage negotiating machinery ; 
trade unions; health, welfare and training 
facilities ; safety and safety regulations, and 
the legal rights and obligations of employees. 
A number of divisional controllers and chief 
generation engineers of the generating divisions 
will visit the conference, and opportunities will 
be given for interchanging views on managerial 
problems, particularly in respect of human 
relations. It is also hoped to arrange visits 
to one of the larger engineering works in the 
neighbourhood. The first meeting will begin 
on Monday next, February 14th, and the others 
will be held from February 2lst to 25th, 
February 28th to March 4th, and March 7th 
to 11th. 


The Status of the Engineer 


In his Presidential Address to the Society of 
Engineers, at Burlington House, on Monday, 
February 7th, Mr. E. 8S. Waddington dealt with 
the status and position of the engineer in the 
economy of to-day. He defined a professional 
engineer as one who had been properly trained 
in some branch of the profession and who was 
competent to design or carry out, or had had 
carried out under his supervision, works of an 
engineering nature. He saw at the present 
time a decline in the status of the engineer, and 
he noted that many people without regular 
qualifications or justification appeared to be 
able to style themselves engineers. Thus we 
had @ curious number of anomalies, such as 
administrative engineer, industrial engineer, 
planning engineer, technical engineer. The 
practice of adding another word in front of the 
word ‘‘ engineer’ implied that the word itself 
was not properly understood. The tendency to 
specialisation on the part of institutions and 
societies, and the fact that the engineer was 
largely an individualist had assisted, he thought, 
the decline of status of the engineer. It was to 
be regretted that the status and position of the 
engineer in this country was not officially recog- 
nised in the same way as that of the doctor, 
lawyer and architect. He suggested that the 
institutions and societies which cater for all 
branches of the profession should coasider the 
formation of a joint council or at least a com- 
mittee to study the matter of status and the 
desirability or otherwise of setting up a regis- 
tration board for the professional engineer in 
this country. 
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A Review of the Burma Railways 


By N. JOHNSON, M.I.Loco.E.* 
No. II—(Continued from page 124, February 4th) 


METHOD OF TRAIN WORKING 

JIGNALLING in general followed the prac- 

tice of Indian railways—written paper 
line clear was in use over 1205-5 miles, 
token instruments over 767-75 miles, 
and electric block or lock and _ block 
systems on 62-75 miles. The signals ‘and 
points at all stations on the main line from 
Prome to Mandalay were interlocked, as 
also were those at the larger stations on the 
branch lines. 

Over the more important parts of the 


working of trains on the heavy ghat sec- 
tions on the Northern and Southern Shan 
States branches, with 11 and 17 miles, 
respectively, of heavy and continuous 
gradients and numerous 17 deg. curves. 
Those sections, including the 1 in 25 grades, 
were operated almost’ entirely by 
Garratt locomotives, with loads of 230 
tons behind the engine. On the long stretches 
of 1 in 40 on the Thondaung-Lashio section, 
it was usual to employ Mallet engines, 
though, wher available, Garratts were again 


TRAIN ON A CURVE OF 300FT RADIUS 


railway movement of trains was carried out 
under a system of telephone train control, 
for which purpose the line was divided into 
sections. 

The number of train miles run per annum 
was : passenger, 1,390,000 (approx) ; mixed, 
4,119,000(approx) ; goods, 3,800,000 (approx). 

Amongst noteworthy items of regular 
train operation on the Burma Railways 
may be mentioried the two express trains 
which ran daily between Rangoon and 
Mandalay (386 miles). These accomplished 
the journey in 13} hours, both including 
halts of thirty minutes for meals, as upper- 
class traffic was insufficient to justify the 
provision of a regular dining-car service. 
Including all halts, this resulted in an 
average speed of about 29 m.p.h., which is 
high for a metre gauge line. These trains 
consisted of fourteen bogie coaches weigh- 
ing approximately 300 tons, and were 
hauled by engines of Indian Railway Stan- 
dard (I.R.S.) design “‘ Y.C. Pacific ’’ (4-6-2), 
with coupled wheels of 4ft 9in dia., and with 
12-ton axle load. 

On the goods transit side, an express 
goods train of seventy-five vehicles, vacuum 
braked throughout, representing on an 
average a gross load of approximately 1000 
tons, left Rangoon for Mandalay and 
Mandalay for Rangoon daily. These trains, 
hauled by I.R.8S. engines of the “ Y.D.” 
type (2-8-2) with coupled wheels 4ft dia., 
were timed to do the journey in twenty- 
four hours. They were seldom late but on 
the contrary, often improved on the schedule 
by as much as one hour. There were, of 
course, in addition the usual ‘“‘ van” and 
“ pick-up” goods trains and many mixed 
and passenger trains. Then there was the 

* Lately C.M.E., Burma Railways 





used, due to their greater hauling power 
(385 tons, compared to 240) and overall 
economy of working. 

Rangoon, the capital city, was served by 
one main and twenty-two passenger suburban 
stations. The principal passenger station, 
which was of the “through terminal ” 
type, accommodated two main line and ten 


Distribution of Railway Revenue, 1939-40 


| Percentage 
of total 
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(2) Indigenous mineral : 
(3) Indigenous forest produce ... 
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Imported fuel SR NEN 
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Total ... | 4,001 


| 
| 
| 
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(10) Coaching earnings (number of passen- 
gers, 18,810,000... ...  ... 


(11) Miscellaneous earnings... 





local trains. In its heyday, some 160 trains 
entered or left the station daily. In peak 
hours, the time between trains was 44 
minutes. 

Goods traffic was dealt with at two main 
sorting yards, and a gravity yard for hump 
shunting was in use at Malagon, a mile 
or so from the main station. 

TRAFFIC 

A few remarks on the nature of traffic 

handled may be of interest. 


| 100 | 685,868 
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Burma is predominantly an agriculturg 
country, the “touchstone” of prosperity 
in the country being rice—the quantity 
produced conjointly with the price obtained. 

Prior to the Japanese war Burma pro. 
duced from 5,500,000 to 6,000,000 tons of 
rice annually, from which 2,500,000 to 
3,000,000 tons was exported. The transport 
of paddy (rice in the husk) and rice was 
therefore one of the principal single sources 
of revenue to the railway. 

In a typical season the railway would 
carry 900,000 tons of rice and 300,000 tongs 
of paddy, representing, respectively, some 
22-5 per cent, and 7-5 per cent of the total 
tonnage of goods carried in the year, but 
being a relatively low-rated traffic, the earn. 
ings from this source of Rs.65 lakhs and 
Rs.11 lakhs represented only some 16-25 
per cent and 2-75 per cent of the total earn. 
ings of the railway, which in 1939-40 were 
Rs.392 lakhs.* In 1940-41, due to the influ. 
ence of special traffic for China, the total 
earnings exceeded 400 lakhs for the first 
time since 1930-31. 

Among other valuable exports, a consider. 
able tonnage of which was handled by the 
railway, were teak, lead, copper-matte, 
zinc concentrates, wolfram and a certain 
amount of silver. Oil was piped from the 
oilfields to refineries and the railway share 
of this traffic consisted only of petrol and 
petroleum products required for the country’s 
internal consumption. This was, however, 
a very useful contribution to railway 
revenues. Asa matter of interest, the general 
distribution of earnings in 1939-40 is grouped 
in the table below. 


TRACK 


The main line was suitable for an axle 
load of 12 tons, the double track for speeds 
of up to 45 m.p.h., and the single track up 
to 40 m.p.h. The remainder of the system 
was suitable for axle loads up to 10 tons, 
except forthe section from Moulmeinto Ye, on 
which 8 tons only was permitted. The rails 
were mostly of 60 Ib section, flat-bottom 
type, although many miles of the Rangoon- 
Mandalay line had been relaid with 75 Ib 
rails. Sleepers were almost entirely of 
indigenous hardwoods, chiefly Pyinkado 


Fig.res in thousands 
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| Percentage 
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or Padauk. The track was well ballasted 
throughout with stone. 


MECHANICAL DEPARTMENT 


Function and Organisation.—The design, 
construction (except of new locomotives), 
repair and maintenance of all rolling stock 
was carried out by the mechanical depart- 
ment, which was also responsible for pro- 


100,000 rupees = £7500 (approx). 





* 1] lakh 








ed 


oT SBSeRPYFECS ES 


_ 
Lee) 


° 








Feb. 11, 1949 


viding power and for locomotive “running ”’ 
nnel. In addition, vehicle ferries across 
the Irrawaddy River were operated, main- 
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and varied charge also formed part of the 
mechanical department. 


Locomotives.—Prior to the Japanese inva- 
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in addition, fifty engines were given inter- 
mediate or light repairs. 
out repairs for engines 


Besides carrying 
in shops and to 





tained, end, to a large extent, repaired by 
staff of the mechanical department. 

The headquarters of the department was 
at Insein, some 9 miles north of Rangoon, 


2-8-0+0-8-2 BEYER-GARRATT LOCOMOTIVE 


sion in December, 1941, there were in service 
354 steam locomotives of the types shown in 
the table below. 


The Insein locomotive repair shops were 


Burma Railways Locomotives (1941) 





) 
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| Tractive | Weight in 
B.P. 


: ee 
Cylinder | Diameter | 











Type Service No. on | diameter | of coupled effort | working 
| line | andstroke,| wheels, | at 85% order, 
| in in B.P. tons 

Tender | ea poietes 747% diy Gicisilay § ce 
(1) 46-2 (I.R.S.-Y.C.) | Express... ... ...| 13 | 17x24] 57 iso | 19,729 | 96-45 
(2) 2-8-2(I.R.S.-Y.D.) | Heavy goods... ...| 61 | 17 x | 48 180 | 22,108 95-25 
(3) 4-6-0 (B.E.S.A.)_ ...| Passenger and mixed} 38 | 154x22 57 | 186 | 14,187 65-15 
(4) 4-6-0 ++ «e+ «es| Goods and mixed corl 95 15 x22 48 180 15,778 61-35 
(5) 0-6-6—-0 (Mallet Com-| Mixed traffic ... oe] 22 By. | 
pound) (Ghats) | oe gg | sy | 180 27,646 | 96-77 
24} x 20 | | 
(6) as ee. mixed — 37 14x 20 43 | 150 11,583 44-2 
an unting } 
Tank : | | 
(7) 2-8-0+0-8-2... ...] Mixed traffic... ... 12 4 at 39 | 200 41,890 4 at 
(Garrett) (Ghats) 15x20 | 101-6 
| 8 at 
| 104-5 
2-8-0+0-8-2... ... -= | 1 H.P. | 
arrett - 74x? 3 
a... = Fan 30° | 200 | 37,966 | 103-35 
264 x 20 
(8) 4-6-4 ...| Suburban | 8 15: x 22 48 | 180 | 13,922* | 51-15 
4-6-4 | Suburban...) 8 16 x22 48 | 180 | 15,820* | 53-2 
(9) 4-4-4 ...| Light locals... ...| 4 | 14 x20 53 | 150 | 8,284* | 42-5 
(10) 2-6-4 --.| Shunting... ...  ...! 17 | 16 x22 45 | 180 15,541* | 53-80 
(11) 2-6-2 .| Shunting... ...  ... 38 | #165 x22 43 | 180 15,541* | 46-65 
pe | | 
Total... 354 | | 

















N.B.—(a) Engines marked * have T.E. calculated at 75 per cent of boiler pressure. 


(b) All engines were superheated with the exception of the tank type shunting engines. 


on the Prome line. Here were situated the 
administrative offices of the department, 
the locomotive drawing office and the locomo- 
tive repair shops. 

As far as the mechanical department was 
concerned, the railway system was divided 
into three “running ”’ districts with head- 
quarters at Rangoon, Toungoo and Man- 
dalay; there were also two workshop 
charges, namely, the locomotive workshops 
at Insein and the carriage and wagon shops 
at Myitnge, 377 miles from Rangoon, 
9 miles south of Mandalay. In addition, in 
order to co-ordinate the use of engine power 
with the requirements of the traffic depart- 
ment, a senior district officer of the 
mechanical department controlled the 
‘running ” section of the department in 
an office which was contiguous with the 
appropriate section of the traffic manager’s 
office in Rangoon, and there dealt with the 
posting and transfer of engines, provision of 
power for ‘“‘ specials,” establishment matters 
concerning the footplate staff, engine and 
drivers’ link working, &c. On a railway the 
size of the Burma Railways this system was 
found very satisfactory. 

The electrical engineer and his important 


built in 1876, but extended and modernised 
in 1928-30. On an average, 100 locomotives 
per annum received heavy repairs there ; 


duplicates, &c., for out-station requirements, 
the manufacturing shops kept the locomotive 
sub-stores supplied with items on the 
“stock order” list, of which there were 
some 1500. 

Electric power for the shops was taken from 
the high-voltage mains of the Rangoon 
Electric Tramways Supply Company and 
stepped down to 440V, 50 cycles by trans- 
formers within the shop precincts. 

The number of men employed was about 
1200. 

The workshops had a sub-stores depot 
from which all the demands from its indi- 
vidual shops, sheds and other out-station 
depots, were met. Supplies to out-stations 
were arranged by means of locomotive 
stores and fitting vans which regularly 
travelled the line delivering stores and 
bringing back to shops items for repair, 
scrap, &c. 

Engines were shopped on a mileage basis, 
records of which were kept in the head- 
quarters office ; intermediate repairs, known 
as “heavy lifts,” were also carried out at 
some of the larger sheds. These repairs 
occurred at about half the heavy repair 
* shopping ”’ mileage and were also controlled 
from the head office. Periodical examinations 
of boiler and engine parts were carried out 
to a programme laid down, and reports 
submitted to the head office through the 
district locomotive officer. 

Statistics for 1939-40 show that the daily 
average of the number of engines stopped for 
repairs was: In mechanical workshops, 18 ; 
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at out-stations, 23, or a total equivalent to 
11-5 per cent of the total engines on the line. 


FUEL 


Except for the section of line south of 
Moulmein to Ye all locomotives use coal 
which is obtained from Bengal as, so far, 
no coal suitable for locomotives has been 
produced in Burma. It might be remarked 
that although Burma produces oil, it is of 
too high a quality to use economically as 
fuel in steam or diesel locomotives. 

Some 180,000 tons of coal were consumed 
per annum and 15,000 tons of wood fuel 
(hard-wood loppings) which was used on the 
train engines of the Moulmein-Ye section, 
on some shunting engines at a large number of 
wayside pumping stations, and for the boilers 
of the electric generating station at Myitnge 
workshops. 

The number of engine miles per annum 
was about 9,650,000 and coal consumption 
averaged 44]b per engine-mile, or 162 Ib 
per 1000 gross ton-miles; at Rs.18-57 per 
ton, this worked out to approximately 
Rs.1-35 per 1000 gross ton-miles. 


CARRIAGE AND WAGON DEPARTMENT 


At the time of the evacuation of Burma 
the railways had in service 9574 goods 
vehicles, and 1167 of the passenger and 
coaching type. 

Originally, carriage and wagon construc- 
tion and repairs (as well as engine repairs) 
were carried out at Insein, but when 
additional facilities became essential it was 
decided to remove the work to modern 
shops which were built at Myitnge, 
on the main line about 9 miles south of 
Mandalay ; the transfer was made in 1912. 
Myitnge was selected as being more or 
less the geographical centre of the railway, 
and was in the healthy dry zone where 
there was also ample land for housing 
staff. It had a plentiful supply of 
good water; electric power for the C. 
and W. workshops and the railway colony 
was supplied by its own generating station, 
which consisted of a battery of Babcock and 
Wilcox water-tube boilers fired with wood 
fuel, and supplying steam to Belliss and 
Morcom 440-V d.c. generating sets. The 
generating plant consisted of two sets of 
300kW each, one of 250kW and two of 
100kW each. 

In 1912 and for some years later, the 
standard wagon of the Burma Railways 
was of 114 tons capacity with a timber 
underframe and body, and large quantities 
of teak were required for the construction 
and repair programmes. This was conveni- 
ently obtainable from logging stations on 
the Irrawaddy close by. Experience of all- 
steel wagons has, however, shown them to 
be superior for Burma’s needs, and for some 
years a wagon similar to the I.R.S. “ M.C.” 
type has been adopted. The vacuum-braked 
version of this wagon has a tare weight of 
5 tons 6 cwt, takes a load of 15 tons, and has 
a cubic capacity of about 950 cubic feet. 

Experience on the Burma Railways has 
shown that it pays to use galvanised mild 
steel panels for the body sheeting of covered 
wagons. Use of this material necessitates 
less repairs to panel work and cuts out much 
body painting. 

All passenger-carrying stock was of the 
bogie type, the standard body being 49ft 6in 
long and 8ft 6in wide on an underframe 
47ft 6in long. The wheel base of most of 
the bogies was 5ft 6in, but the more modern 
stock had 6ft 6in bogies. Future stock will 
mostly be built on underframes 56ft 6in in 
length, similar to the 1.R.S. design, but t: e 
bogies will be different. 
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Prior to 1937 carriage bodies were built 
of teak and separate from the underframe. 
The outer roofing was of galvanised corru- 
gated iron. Bodies built since that time 
have been constructed integral with the 
underframe and strengthened with a skeleton 
steel framing. The upper class compart- 
ments of passenger stock were fitted with 
upper bunks for sleeping and chair type seats 
which could be converted to sleeping bunks. 
Four third-class coaches fitted up as sleepers 
for use on mail trains were proving popular 
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and the intention was to introduce more of 
these coaches. 

Main line express coaches were shopped 
after twelve months running; others afte 
eighteen months or two years, depending 
on the nature of service. Wagons wer 
shopped every four years, but those fitted 
with vacuum brakes, some 50 per cent of 
the total, had the cylinders and gear over. 
hauled at out-stations every twelve months, 

At the end of 1941 some 1400 men wer 
employed in the carriage and wagon shops, 


(T'o be continued) 


Britain’s Energy—A New Conception’ 


By SIR CLAUDE GIBB 
No. Il—{Continued from page 139, February 4th) 


By-PRoDUCTS OF CoAL 

is not generally known that the number 

of by-products of coal separable and in 
demand to-day exceeds 2000 and is growing 
daily. At present they almost entirely go 
up the chimney and poljute the atmosphere 
when coal is used as a primary fuel. The 
chemical industry of Great Britain already is 


‘ a great one, but is only on the fringe of 


tremendous developments, almost all founded 
on coal and oil as their basic source. Coal 


processing, with its by-products providing 
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abroad coke, semi-coke (if there is any to 
spare), and the chemical by-products of our 
processing at a greatly increased total export 
value. 


THe OPEN FIRE 


You may well ask what fuel is to be used 
in the millions of homes already existing and 
only possessing open coal fires. The answer 
is semi-coke, which will light as readily as 
household coal and will burn with a smoke. 
less fire, radiating a greater proportion of 
heat. But we must at once make up our 
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FiG. 2—FLOW DIAGRAM 


the needs of a virile and expanding chemical 
industry, can provide the nation with 
desperately needed exports of a value far 
exceeding the value of any exportable 
surplus of raw coal. As a nation we must 
realise that our whole future depends on our 
ability to export manufactured goods of a 
type and quality not readily available in the 
world markets remaining open to us. In this 
field, and to an increasing degree, fall 
chemicals made available by the processing 
of coal. We must cease to export raw coal 
and instead process all our coal and sell 


8, N.E. Branch. 
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OF COAL PROCESSING 


minds that the centuries-old British tradition 
of the open coal fire is a tradition, like many 
others, that we can no longer afford. 

By tse time the overall “coal as a chemical’ 
plan is really becoming an accomplished fact 
many, if not the majority, of our existing 
houses will be in need of major reconstruction 
or even rebuilding. If all our new houses 
make provision for heating at optimum 
efficiency, the existing houses will soon begin 
to arrange modifications to take advantaze 
of cleaner, more readily available, labour- 
saving methods of keeping warm. People on 
the Continent of Europe or in Canada and 
America do not miss the open coal fire. 
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They may think it nice as a novelty, but 
their wives, who have to do the cleaning, 
would not change their central heating for 
open fires. The children of Britain to-day do 
not miss bananas seriously, because they 
have not known them as a part of their diet. 
The second and third generation from now 
in Britain will not prefer open coal fires, but 
rather will wonder why we retained them for 
so long. 

Snails consumption of coal in Britain 
to-day is about 40 million tons per annum, 
with an overall efficiency of burning little 
over 10 per cent. Replacing raw coal with a 
gemi-coke would so increase existing house 
grate efficiencies that it is unlikely any 
increase of actual coal consumption would 
result. The processing of 40 million tons of 
coal would yield 30 million tons of semi-coke, 
which, because of its greater radiant heat, 
would, on the average, increase grate effi- 
ciency by the required 33 per cent to provide 
the same room heat. 

From that processing of 40 million tons of 
domestic coal there would be obtained as by- 
products 100 million gallons of benzole and 
660 million gallons of crude tar, which, after 
further distillation or hydrogenation, would 
provide, with the benzole, 25 per cent of the 
oils and spirit consumed in Great Britain 
during 1947. Additionally, there would he 
available over 1000 million therms of heat in 
the gas produced by that processing or one- 
third of Great Britain’s 1947 gas con- 
sumption. The total value of these by- 
products would be over 50 million sterling. 

Can we ignore these facts any longer ? 

Quite apart from the annual value of the 
by-products which could be saved is the 
present cost of damage to health and property 
which smoke pollution from the domestic 
fire causes annually and which one authority 
has put at above £25,000,000. 

SurpLus Semi-CokE 

It may well be found that the available 
market for semi-coke for electricity genera- 
tion and for the reorganised domestic and 
industrial heating is far below the quantity of 
semi-coke that would be produced from a 
universal adoption of low-temperature dis- 
tillation. In that event, completely de- 
structive distillation could be adopted for 
surplus semi-coke, yielding more gas and a 
wider range of by-products and a very large 
yield of ammonium sulphate. The processes 
available for coal distillation are capable of 
adjustment over wide ranges as from process 
to process, and there would be no difficulty in 
arranging a balance between the products 
produced and market demand for those 
products. Fig. 2 shows a simple flow diagram 
for a group of processing plants producing 
gas, electricity, semi-coke and a range of by- 
products from blended steam and house coal. 


PETROL AND OIL FROM DISTILLATION 

It can, and will no doubt, be argued that 
petrol and oils obtained from coal distillation 
or processing can never compete with the true 


cost of natural oils landed in this country from 


overseas fields. That is perfectly true. But 
are we going to be able to pay for continued 
importation of oils in the future? The 
answer is only at the expense of food imports 
and raw materials essential to our production. 
In 1947 we consumed (excluding bunker fuel) 
about 10 million tons of oils and spirit. Had 
we processed all the coal raised in Great 
Britain in 1947 we could have obtained 
between 8 and 12 million tons of home-pro- 
duced oils and spirit by distillation and 
hydrogenation of residues. 

But there is no competition between tne 
great oil industries of the world and the pro- 
cessing of Britain’s coal. Rather are they 
complementary. And certainly they com- 
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bine in the chemical industry. The fact that 
there is a serious heat loss in all forms of coal 
processing does not invalidate the arguments 
for such processing. Coal must remain the 
major source of energy in Brita’n, with oil 
being used only where it is most efficient 
economically and not thermally. The eco- 
nomics of coal processing are masked by 
taxation, and without question there would 
have to be a drastic revision by the Chan- 
cellor of the Exchequer of existing oil and 
petrol taxes. In the short term view, the 
lowering of taxes on home-produced oil 
would no doubt prove an embarrassment. 
But this problem can only be seen in true 
perspective by taking a very long-term view. 

During the past fifty years many dis- 
tinguished engineers, scientists, committees 
or Royal Commissions have studied, con- 
sidered or proposed coal processing in con- 
nection with electricity or gas generation or 
for purposes of coal conservation. It has had 
many able and distinguished advocates. But 
with coal so cheap and plentiful there was 
little incentive to do very much about it. 
The late Mr. Charles H. Merz was a powerful 
advocate of coal processing and, as a result 
of successful experiments on Tyneside, the 
design of some of Britain’s first super power 
stations, such as Barking “ A,” provi-led in 
the original lay-out for adding a coal dis- 
tillation plant ahead of the boilers. At the 
Dunston “A” power station, near New- 
castle-upon-Tyne, again at the instigation of 
Mr. Merz and following pilot plant operation 
at Neptune Bank and Dunston, a full-scale 
coal distillation plant was actually built and 
operated in conjunction with electricity 
generation steam-raising boilers. That th s> 
plants were ultimately dismantled and the 
further and more ambitious plans deferred 
was not due to any technical difficulties, but 
because the scheme was ahead of dire neces- 
sity. During the time of the Neptune Bank 
and Dunston experiments (1919-1933) coal 
reached its lowest price—there was a world 
surplus of oils and spirit—agriculture in 
Britain was at a low ebb and sulphate of 
ammonia a drug on the market. There was 
no sale for creosote and little for tar. The 
chemical industry had not developed and 
large-scale grouping of electricity and gas 
generation was only beginning. 

The position to-day is entirely different ; 
the stage is set. Now is the moment to 
reconsider the much that has already been 
written and discussed. Coal is at its highest 
price ever; imported fuel oil has advanced 
in price and.is in world short supply ; agri- 
culture is demanding more and more ferti- 
lisers ; the chemical industry is expanding 
rapidly ; the national economic situation 
demands immediate action. We must con- 
serve our dwindling coal resources. 


Foop AND POPULATIONS 


In our changed and changing economic 
situation, food will become a major factor— 
probably the major factor of the future. The 
rate of growth of world population is becom- 
ing quite alarming. Britain, in Jine with 
overseas countries, has a birth-rate far 
exceeding the death-rate, and there is 
terrifying evidence that world food pro- 
duction is likely or, in fact, certain, to lag 
behind world minimum food requirements. 
We must realise and accept that the white 
races have greatly improved health stand- 
ards and general standards of living amongst 
hundreds of millions of the coloured races. 
It is the same story in India, China, Africa— 
in fact, the world over. The white man 
reduces or prevents plagues, floods and 
famine. Inevitably the population growth 
becomes so rapid thatthe country can barely 
support its population increase, and improved 
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food production technique is essential. 

Britain is no exception ; indeed, is an out- 
standing example of the necessity to increase 
greatly our home food production. This for 
two reasons: first, our continuing inability 
to pay for additional imported foods to 
maintain or improve our existing living 
standards; and secondly, the fact that 
overseas countries will very shortly find it 
impossible to export to us those foods we 
need, since their own increased populations 
are consuming all their production. We have 
not got a long time to adjust our plans to 
meet this situation ; it is with us now. 

A great expansion of British agriculture 
is vital to our future. Coal processing can 
play a major part in. that expansion. The 
by-products of sulphuric acid and ammonium 
sulphate will all be needed to help provide 
fertilisers on a scale undreamed of in British 
fa.ming to-day. 


CONCLUSION 


The ideas I have put forward may be con- 
sidered those of a visionary, but no one as 
yet has had the authority, the vision or the 
courage to deal with the overall national 
energy problem in the way it must be 
tackled. The present is the critical moment 
for our Minister of Fuel and Power to initiate 
such an examination by engineers and 
scientists freed from the sub-conscious pre- 
judices which a long life in a particular 
industry inevitably produces. 

It has been said that because Ministers 
change and Governments change, it is not 
possible to lay down a national policy on any 
subject for longer than three or four years 
ahead. It must be realised that electrical 
power stations are being ordered to-day 
which will not generate their first unit of 
electricity for probably five years, and yet 
which will have a useful life of some twenty- 
five years. We are therefore to-day laying 
down a fuel policy for the next thirty years. 

Let us forget the sensationalism of the 
Press in its promise of industrial atomic 
power within the next ten years. Let us 
realise that we are to-day creating a fuel 
policy to last the next thirty years. Let us 
look at the whole problem of coal utilisation 
in its field of domestic and industrial use and 
in the electricity, gas and transport indus- 
tries. Let us have courage to look fifty or 
one hundred years ahead and make our plans 
to-day during a period of full employment 
so that those plans may be put into effect as 
other employment falls—as indeed it will— 
and we then can really promise full employ- 
ment to the nation in the knowledge that 
money otherwise paid out by the dole will be 
employed in creating a national fuel policy 
in which coal is regarded as a precious 
chemical and our only source of energy pro- 
duction capable of bringing an enhanced 
standard of living to the nation. 

I feel sure that James Watt would have 
given his blessing to these proposals. 


———_—_@————_ 


DEVELOPMENT IN Braziu.—The International 
Bank for Reconstruction and Development 
announces that it has granted a loan of 75,000,000 
dollars to the Brazilian Traction, Light and Power 
Company, Ltd., to assist in financing the expansion 
of hydro-electric power facilities and telephone 
installations in Brazil. The loan is guaranteed by 
the United States of Brazil. It is stated that the 
Brazilian Traction, Light and Power Company, Ltd., 
intends to purchase with the loan proceeds sub- 
stantial amounts of equipment in the United States, 
Canada, the United Kingdom and Continental 
Europe. The Canadian Government has given its 
approval to the use by the bank in its loan operations 
of up to 8,000,000 Canadian dollars out of Canada’s 
subscription to the bank’s capital. The Government 
of the United Kingdom has given its approval to 
the use by the bank of up to £500,000 out of the 
United Kingdom's subscription to the bank’s capital. 
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The Graphics of Pulsating Stresses 


By G. G. McDONALD, B.Sc., Ph.D.* 


‘wry two-dimensional combination, Fig. 1, 
of a fluctuating normal stress F+/f and 
a fluctuating shear stress Q+-q occurs in the 
surface of a uniform cylindrical notch-free 
shaft to which pulsating bending and twisting 
moments are applied. 

The object of this note is to describe the 
graphics of this special combination of 
stresses, and in order to economise space no 
proofs will be given and very few references 
made to authorities. 

The normal stress F+/ is produced by a 
pulsating bending moment M-+m—that is, 
F=M/z, and +f=-+m/z. The shear stress 
Q-+¢q is caused by a fluctuating twisting 
moment 7'+#, that is, Q=7/Z, and +q= 
+t/Z. For a hollow shaft of diameter D 
with a core of diameter d (d/D=h), the bend- 
ing modulus z is 7D*® (1—h*)/32, and the 
twisting modulus is Z=2D* (1—h*) /16. 

For a_ solid shaft, z=—aD*/32, and 
Z=n7D*/16. M T F and Q are the steady 
or mean components and +m+t+/f and +q 
the alternating components of the quantities. 


THE GRAPHICAL SOLUTION 


Figs. 2a, 2b, 2c and 2d illustrate the com- 
binations of F+f Q and +g that will just 
be on the point of causing “failure” of a 
smooth uniform cylindrical “ notch-free ” 
shaft of ductile material after it has been 
subjected to a large number (105 to 10’) of 
cycles of the loads M +m and T +4. 

The stresses are shown plotted to the same 
scale. U and Y represent the ultimate and 
yield (or proof) stresses in tension or com- 
pression respectively, while +N represents 
the endurance or Wohler fatigue limit for 
reversing normal stresses; u, y and n 
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similarly represent the torsional properuies 
of the material. 

Fig. 2d is the simpler “‘ non-dimensional ” 
equivalent of Figs. 2a, 26 and 2c. 


THE CoMBINATION OF F anp +f 


Many fatigue experiments have dealt with 
the combination of a steady normal (tensile 
or compressive) stress F and an alternating 
normal stress +f, and the experimental 
field lies in the a quadrant of Figs. 2a, 2b, 
2c and 2d. 

In representing the experimental points, 
three “hypotheses” of failure have been 
considered, NU the ‘‘ modified Goodman ”’ 
empirical straight line, N Y the “ Soderberg ”’ 
empirical straight line, and NN’ to which the 


description ‘‘ Bauschinger-Bairstow”’ rational 
straight line has been appliedt to distinguish 
it from the others. These hypotheses can 
be represented by the equations : 


{((F/U)+(f/N)P=1 . . . (I) 

(F/Y)+(f/N)P=1 . . © (2) 
and 

((F+f)/N} =]... (3) 


F is taken positive for tensile or compressive 
stresses. 
As a matter of interest, two additional 
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empirical hypotheses of failure, not shown 
in the figures, may be mentioned—NU the 











FIG. 26. 


Gerber” parabola, and NY the ‘“ Soder- 
berg ” quarter-ellipse. 
The equation to the former is : 


(F/UP+(f/N) =1 . . . (4) 
and to the latter : 
(F/YP+(f/NP=1 . . . (8) 


THE COMBINATION OF +f AND +9 


The experiments of Gough and Pollard 
show that failure through fatigue of a ductile 
material subjected to the combination of a 
reversing normal stress +f and a reversing 
shear stress +q can be represented by the 
quarter-ellipse Nn situated in the 8 quadrant 
of the figures. 





* Professor of Mechanical Engineering, University 
of Sydney. 


{ The Haigh a-8 diagram for fluctuating stresses, 
THE ENGINEER, Vol. 181 (1946), page 431. 
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The equation is : 
(f/N)+(g/nfP=1 . . . (6) 


THE COMBINATION OF Q AND +¢ 


For the combination of a steady shear 
stress Q and a reversing shear stress +q 
the hypotheses for failure due to fatigue 
are the same as those for the combination 
F and +f. The y quadrant is the experi. 
mental field and the “ modified Goodman,” 
“ Soderberg ” and “‘ Bauschinger-Bairstow ” 
straight lines are represented by n u, n y and 
n n‘ respectively, with equations : 


{(Q/u)+(g/m)¥¥sl. . . (7) 


((Q/y)+(q/n)fW=1. . . (8) 
and 


{((Q+q)/n}® =1... (9) 
THE COMBINATION OF F anv Q 


During the past forty years many experi- 
ments have been made on the combination 
of a steady normal stress F and a steady 
shear stress Q. The experimental field in 
this case is the § quadrant of the figures. 
The quarter-ellipse Uu forms the limit for 
failure by “breaking,” the quarter-ellipse 
Yy that for failure through “ yielding,” 
and the quarter-eliipse N’n’ may be regarded 
as representing failure due to the onset of 
“* permanent set.” 

The equations are : 


(F/U)P+(Q/ujP=1 . . . (10) 

(F/Y)*+(Q/yP=1 . . « (I) 
and 

(F/N)*+(Q/n)?=1 . . . (12) 
THE CoMBINATION OF F+f Q AND +4 


In this general case it can be shown that 
the limits of failure are represented by the 
straight lines a i and c e, which are connected 
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by the dotted lines a b, bc, e g and g i in the 


Figs. 2a to 2d. 

The general equations are : 
{(F/U)+(f/N)}#+ {(Q/u)+(q/n)P=1 . (18) 
(F/Y)+(f/N)P+{(Q/y)+(ain)P=1 « (14) 
and 
(F+f)/N}¥Y+(Q+g)/m}#=1 . . « ~ (15) 


MaximuM SHEAR ENERGY AND MAXIMUM 
SHEAR STRESS HYPOTHESES 

Two theories of “failure” are usually 
applied to ductile materials. The “ maximum 
shear energy” theory of Huber and Mises 
and Hencky, and the “maximum shear 
stress ’’ theory of Coulomb and Guest. | 

In the first hypothesis, w=U/V3; 
y=Y/V3; and n=N/V3, and in the second 
u=U/2, y=Y/2 and n=N/2. 
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In both theories N=U/2 and n=u/2 to a 
close approximation. 

These relationships enable the foregoing 
equations to be simplified. 

The “maximum shear energy ” 
thesis is at present preferred to the older 


hypo- 


and more conservative “ maximum shear 
stress’ theory for ductile materials, and the 
experiments of Gough and Pollard support it. 

Fig. 2c is “rational” in all quadrants in 
the sense that it represents the two “ shear ” 
theories. 

Figs. 2a and 26 are 
pand 6 quadrants, bu 
aand y quadrants. 


DesicN Case: M-+m anv 7+ ActTING 
TOGETHER IN PHASE 


In the foregoing analysis the shaft is 
assumed to be of uniform diameter without 
“ stress-raisers ”’ or “ notches ” of any kind. 
In practice, a keyway, fillet or other notch 
will be present and will introduce a “ strength 
reduction factor ’’ k which in the present note 
will be regarded as being the same for 
flexural and torsional stresses and their 
combinations ; k is greater than unity, but 
less than the theoretical stress concentration 
factor k, for the notch. A “factor of 
safety’ ¢ of the order of 2, say, is also 
required, and it is usual with ductile materials 
to apply this factor to both the steady and 
alternating components of the stresses, k 
being applied to the alternating components 
only. 


“rational ”’ in the 
“empirical” in tae 
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Choosing equation (15) representing the 
maximum shear energy hypotheses as the 
criterion of design it can be shown that the 
diameter D is given by : 


D*=[{169}/{nN(1—h*)}}*{4( 
+km)*+3(T'+kt)?}  . . + « (16) 

If, however, the more conservative maxi- 
mum shear stress theory is preferred, the 
factor 3 in equation (16) is replaced by 4. 

Equation (16), although “rational” in 
form, may be regarded as conservative, 
especially when M and T7' are large compared 
to m and ¢ respectively, In this case, the 
rational shear energy theory can be combined, 
say, with the empirical “‘ Soderberg ” straight 
line hypothesis, equation (14), giving : 


D°=[{164}/{n(1—A*)}}*[4{(M/Y) 
+(km/N)}?+3{(7'/Y)+ (kt/N)}*] . (17) 

In this expression the factor 3 changes to 4 
if the shear stress criterion is adopted. 

By combining the shear energy criterion 
with the “ modified Goodman ”’ straight line 
—equation (13)—the following relationship 
can be established, ¢ representing the 
factor of safety for the alternating com- 
ponents and ® for the steady components 
of the stresses. 


D*=[{16}/{x(1—h*)}]}*[4{(OM/U) 
+ (¢km/N)}*+ 3{(0Q/u) + (dkt/N)}*] 
ie ass all 
Here, again, 3 changes to 4 when the shear 
stress theory is preferred to the shear energy 


theory. ¢ will be about 2 and ® about 3 to 4.’ 


Strip-Wound Pressure Vessels 


ITH the continued demand from the 

chemical industry for high-pressure vessels 
associated with synthetic processes and reac- 
tions involving elevated pressures, the produc- 
tion of such plant by processes other than the 
original methods of welding (Class I welded 
vessels) and hollow forgings, both of which 
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Fic. 1—CrROSS SECTION OF STRIP 


in their separate spheres have given good 
service has been examined by several firms. 
The introduction of alternative methods of 
producing high-pressure vessels has been brought 
about chiefly to achieve economy and efficiency 
in the operation of the plants constructed. 

Class I welded vessels have their limitations 
as regards the pressures at which they can be 
put to work, and also their wall thicknesses 
are limited to the present maximum which can 
be bent and welded, which is in the region of 
3in (76-2mm). 

Hollow forgings have given excellent service 
working at pressures up to 5 tons per square 
inch (760 atmospheres). Some have been in 
continuous service for twerity years and they 
are still working, but from the experience 
gained over this period, combined with the 
interim*advances made in the economies to be 
obtained by using larger capacity vessels, giving 
larger reaction volumes, the trend of design 
is to larger capacity, and, for some reactions, to 
higher pressures. The present limit of hollow 
forgings is reached when the cast ingot required 
from the steelmaker weighs in the region of 
250 tons, cast weight. This ingot will produce 
a conventional hollow forging for a high-pressure 
vessel of, say, 70-75 tons machined weight, after 
it has been processed, and it is within this 
limit that the designer must keep when design- 





ing his plant if he insists on a forging. It should 
be mentioned in passing that the necessary 
facilities for casting and forging ingots of this 
size (250 tons) are very limited, and the pro- 
duction of sound forgings requires a very 
specialised technique, which is not simple to 
apply. 

There is, then, @ necessity on technical and 
economic grounds to consider alternative 
methods of manufacture, and this has been done 
both in America (multi-layer construction) and 
at home (laminar construction), and in the 
method which is about to be described, that of 
special section strip-wound construction. This 
latter method was introduced by Dr. Schieren- 
beck in Germany, just prior to the war, and in 
its modified form has now been applied in 
England by Vickers, Ltd., Vickers House, 
Broadway, Westminster, to whom we are 
indebted for this account. 


PRINCIPLES OF STRIP WINDING 


Briefly, this method is comparable with the 
old-established method of winding guns, but 
with one very significant addition—that the 
special section strip employed keys each wound 


Tubular Core 


Strip Layers 
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FIG. 2—INTERLOCKING 






layer to its neighbour, and thereby takes care 
of the longitudinal stresses, a feature which is 
absent from the multi-layer construction, and 
which necessitates a portal frame in the laminar 
type. 

SPECIAL SECTION STRIP 
The strip section is as shown by Fig. 1, and is 
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used in the condition as received from the mill. 
Its chemical composition is specially chosen, 
so that at the temperature required to wind it 
on to the core tube it can be immediately 
quenched on making contact with the tube to 
give a high tensile winding, retaining adequate 
elongation to ensure toughness, and to give a 
compressive effect to the underlying layers of 
strip and to the core tube. Owing to the 
specially designed interlocking feature of the 
strip in its wound condition, it is capable of 
sustaining the longitudinal stresses in addition 








“Adanedibeer & 
Fic. 3—CORE TUBE SHOWING FIRST LAYER 


to the hoop stresses which exist in the wall of 
a vessel under pressure. This interlocking is 
shown by Fig. 2. 

Further, using this type of strip, the enlarged 
ends of the vessel required to accommodate 
the anchorage of the end closures of a parallel 
bore are built up by successive layers of wound 
strip, necessitating no forgings except as 
required for the end covers. 


FABRICATION 


The core tube is made of any desired steel 
formed and welded, or solid drawn, of sufficient 
thickness to allow the machining of continuous 
spiral grooves, to accommodate the first layer 
of strip to be wound. This results in a core 
tube usually about 2in in thickness, but it 
may be up to the maximum which can be rolled 
to the required internal diameter for special 





FiG. 4—PRESSURE ROLLER AND SPRAY 
QUENCHERS 


purposes. Fig. 3 shows part of the core tube 
and first layer. 


WINDING 


The strip is heated electrically, using the 
strip itself as a resistor, to a predetermined 
range of temperature above the change point 
of the special alloy steel used. It is continuously 
wound on to the core tube, being immediately 
quenched on coming into contact with the tube. 
Special spray jets are used for this purpose, 
situated immediately below the pressure roller 
which presses the heated strip into the receiving 
grooves on the outer portion of the tube, or 
on to the previous layer. Fig. 4 shows the 
pressure roller and spray quenchers. 

The main objects achieved by the above 


combination of heating, pressure rolling and 
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quenching, are that the strip is brought into 
intimate contact with the underlying grooves 
by the pressure roller, ensuring the utilisation 
to the full of the special interlocking feature 
of the strip; the quenching “ nips” the strip 
on to the tube, introducing a compression ; and 
simultaneously the tensile strength of the strip 
is increased by the quench from above the 
change point. Values may be up to 70 tons per 
square inch with 12 per cent elongation, and 
depend upon the chemical composition of the 
steel used for the strip. 


BUILDING THE ENLARGED ENDS 


The method of starting and finishing a layer 
of winding is the same whether the layer is 
in the main winding or in the enlarged extremity. 
In either case, a free end of strip is secured by 
welding, after which winding is started and 
continued till the strip reaches a point at which 


Fic. 5—BUILT-UP 


that particular layer is terminated by welding 
the strip in place and cutting it off beyond the 
weld. In the case of the enlarged extremities 
a free end of strip is welded to the layer under 
it, a short length wound into place, welded at 
the outer face and cut off. This process is 
continued always moving the starting point 
of each layer towards the outer face (see Figs. 4 
and 5). 

The final, or outside, layer of the enlarged 
extremity is laid in the same manner, but in 
this case the coils are also welded circum- 
ferentially to each other along their edges to 
form a continuous shroud. This shroud secures 
everything within it when the temporary welds 
at the ends of successive layers are trimmed off 
and the outer face machined to form the cover 
seating and prior to drilling and screwing the 
holes to receive the anchor studs. 

These stud holes are drilled into the end 
winding. This results in discontinuity in some 
of the layers, but the hoop stresses are taken 
care of by the superimposed continuous layers 
and the longitudinal stresses by the shear 
strength of the strip in interlock with contiguous 


Fic. 


6—EXPERIMENTAL TUBE BURST 
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layers. It is of interest to note that in no case, 
even after prolonged use under pressure con- 
ditions, have studs seized in the holes drilled 
and tapped into the winding, whereas such 
trouble is common with studs screwed into a 
solid forging operating under similar conditions. 


DIMENSIONS AND WEIGHTS 


Using a fabricated core tube, the limiting 
size is the capability of the lathe used for 
winding. With the present equipment the 
upper limit is 60ft long by 6ft finished outside 
diameter, which is considerably above anything 
which can be made as a single hollow forging 
by conventional methods. 

Weight is also a very important practical 
consideration, since the plant must be within 
the capacity of the erection facilities, and even 
the transport of large pieces of plant can present 
problems of its own. From the weight-volume 


END AND METHOD OF SECURING STRIP 


aspect the strip-wound vessels show advantage 
op the largest sizes compared with vessels 
made by other methods. Table I gives this 
comparison based on figures given by Birchall 
and Lake in the “‘ Proceedings ”’ of the Institut- 
ion of Mechanical Engineers, December, 1947. 


OTHER FACTORS 


Where it is required that the inner surface 
of the vessel should be of special steel, e.g., 
stainless or other metal, only the compara- 
tively thin inner tube need be made of this 
special steel, and it may be fabricated from 
rolled-up plate. The only proviso in this case 
is that the ‘steel in question should lend itself 
to welding, and in most cases this presents little 
difficulty, since the preferred special steels are 
usually of the low-carbon variety. Further, 
should it prove advantageous or desirable to 
work the. original vessel at a working pressure 
above its designed pressure, a strip-wound 
vessel obviates a complete replacement as in 
the case of other types. It is only necessary to 
add the additional layers of strip winding 
required to accommodate the increased stresses. 


FiG. 7—EXPERIMENTAL VESSEL SET 
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This latter point also leads to the question 
of repairs due to external damage. Whilst the 
incidence of external damage should noi be 
high for this type of plant, we learn that it was 


TaBce I.— Weight /Volume of Laminar, Forged and Sip ip. 
Wound Vessels 





Wt., tons 
for 50't 
long and 
720 cu. ft, 
capacity 


W/C tons . 
per cu. ft. 
capacity 


W/C for 


Type L-50-ft 





Laminar, using 
high-tensile, low- 
alloy -teel... | 0-32+1-5/L 


Forged mild steei...| 


250 tons 


259 tous 





0-34+ 1/L 
Forged alloy steel| 
(3 per cent 

chromium) aa 0-16+1/L 





129 to 


Strip wound... ...| 0-115 1/L 


0°135 |. 98tons 








established practice during the last war to 
repair external damage caused by bomb frag. 
ments by simply cutting out the affected por. 


1700mm.= 67-0°F.6.D. 








2030mm.= 80-0" dia. 
| __1582mm.= 62-25" dia. 


bp — Lae Pt Se. 4 


3 











28 Layers (79 x 8mm.) Flange Strip 
12 Layers (79 x 8mm.) Body Strip ——_» 











| 1270mm.=50-0°P.C.D. 


12 Holes for Studs 
4-75" dia. 4 T.P.1. & 
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FiG. 8—DESIGN FOR STRIP-WOUND VESSEL 


tions of the damaged strip, rewindng these and 
reinforcing by additional layers, if desirable. 

It will be readily realised that all and every 
piece of steel used in the strip-wound type of 
vessel is, of necessity, proved before it is used 
in the construction, an advantage as compared 


These vu : 


WITH CLOCKS 
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with the material in a large forging. Both the 

te for the core tube and the strip for the 
winding have been rolled=to small dimensions 
prior to the assembly. The volume effect, 
which affects every solid thick-walled vessel 
during its processing and particularly during 
its heat-treatment, is absent, and the tensile 
strength of the wound tube is consistent 
throughout its thickness. From the ends to the 
middle of the vessel, also, there is no diminution 
of tensile strength as in solid thick-walled 
vessels. Also, no doubtful decisions due to poor 
ingots or subsequent defects during processing 
have to be made. 


SAFETY 


Complete freedom from fragmentation is 
assured by the method of construction, if the 
yessel be accidentally burst due to excessive 
pressure or temperature rise. Experiments 
have shown that the inner core tube ruptures 
and the inner pressure is then released, the 
strip windings remaining unbroken, although 
distorted. Fig. 6 shows an experimental tube, 
internal diameter 6-06in, external diameter 
7-9lin, burst at 8 tons per square inch. 


STRENGTH 


Owing to the method of manufacture of the 
strip-wound type of high-pressure vessel, it 
is in a reinforced condition when it leaves the 
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winding lathe, i.e., the inner layers are in com- 
pression and the outside layers in tension. 
However, since it is of multi-layer construction, 
on application and release of the test pressure 
a state of self-hooping can be said to have been 
attained. 

Fig. 7 shows an experimental vessel with 
clock indicators for measurement of expansion 
under pressure, and Fig. 8 shows a design for a 
strip-wound pressure vessel, capacity 720 cubic 
feet (2040 litres), and 2-3 tons per square inch 
(350 atmospheres). This design gives a total 
weight (including ends, &c.) of 98 tons approxi- 
mately, and of body only of 80 tons approxi- 
mately. 

Assuming a yield stress of 35 tons per square 
inch, the vessel is stressed to 12-32 tons per 
square inch, giving a factor of safety of 2-8 
approximately. 

The firm believes that in the strip-wound 
vessel there is an alternative and efficient 
method of production for large, high-pressure 
vessels, which is very versatile in its application 
and which offers many advantages, especially 
when dealing with large volumes and high 
pressures up to 6-5 tons per square inch and 
higher. High-pressure vessels of this type can 
be produced with volumes well beyond those 
attainable by single forgings, and with a weight- 
volume ratio well below any plant made by 
other methods. 


High-Speed Emulsifying Machine 


WE reproduce below a photograph of a 
mixing and emulsifying unit for equipment, 
now being made by Watten Emulsifying 
Machines, Ltd., of 55, Wandle Road, London, 
§.W.17. The equipment consists essentially 
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MIXING AND EMULSIFYING UNIT 


of @ mixing and emulsifying unit suspended in 
& vat or bowl from a swivelling counter- 


balanced arm on the column of a rigid stand. 
The stand can be set in the centre of two or 
three vats and the emulsifying unit used in 
each vat in turn. 

Mixing is effected by an impeller worm 
driven by an extension from a_ high-speed 
electric motor. In operation the material to 
be mixed is drawn up by the impeller from 
the lower part of the vat and thrown outwards 
against the sides by a rotating deflector, 
or splash plate, situated at the bottom of the 
extension shaft. The mixture strikes against 
the sides of the vat with considerable force 
and sinks to the bottom. Continuous and 
rapid repetition of this movement subjects 
the contents of the vat to violent vertical 
turbulence in all parts to bring about an effec- 
tive distribution of the ingredients throughout 
the mixture. When it is required to emulsify 
@ mixture, an emulsifying head with a per- 
forated screen is fixed on to the splash plate 
to enclose the impeller. When this head is 
attached the mixture is emulsified by the effect 
of being thrown outwards and forced through 
the mesh at a high velocity. 

The design and construction of the drive 
of the unit involved several difficulties, which, 
as we were able to see at a recent, demonstra- 
tion, have been successfully overcome. First, 
it was necessary to isolate the motor shaft 
from the thrust generated by the screw impeller ; 
secondly, vibration consequent upon the high 
speed of working had to be reduced to a mini- 
mum, and, thirdly, an efficient means of lubri- 
cating the bearings, whilst at the same time 
avoiding the possibility of leakage of oil into 
the mixture in the vat, had to be provided. 
An additional complication was that the 
materials to be mixed are often of a corrosive 
nature and means had to be provided to prevent 
any possibility of their entry to the bearings. 

The design of the drive finally developed 
can be seen in the drawing we reproduce. 
The. entire transmission assembly is totally 
enclosed within a tubular rotating member A. 
This member is supported at the top on a taper 
roller bearing situated between the casing, 
which forms its upper part, and fixed inner 
member B. This tubular inner member, which 
is screwed and locked into the bottom cover 
plate of the motor, is designed to provide a 
rigid support for the lower bearing of the 
main driving shaft within. The impeller 
driving shaft is an assembly of three principal 
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parts. The spindle of the motor projects into 
the upper part of an intermediate tube C, 
to which it is rigidly coupled by a dog clutch D. 
The lower end of the intermediate tube has 
a flange on its outer’ part and the impeller 
spindle is screwed into its bore. Below the 
flange the impeller spindle is supported in a 
ball bearing mounted in a sleeve at the base 
of the fixed inner member B. The inner race 
of this ball bearing is locked between a sealing 
cap on the outer casing member and the flange 
on the driving shaft assembly. It will be appre- 
ciated that by this arrangement the driving shaft 
is coupled rigidly to the outer casing, the rotat- 
ing assembly being supported on ball bearings, 
on an intermediate fixed member, and the 
bearings are sealed within the rotating casing. 
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ARRANGEMENT OF MIXER DRIVE 


Precision workmanship in manufacture ensures 
that the casing not only serves to prevent the 
entry of the material being mixed to the bear- 
ings but also stops lubricant on the bearings 
leaking out during processing. 

The impeller consists of a three-start screw, 
the. threads of which are specially contoured 
so that as the screw is rotated material is 
drawn upwards and thrown at high velocity 
against the deflector. The deflector is fixed 
above the impeller on the same shaft and the 
emulsifying screen can be quickly and easily 
fitted on to it by means of locking slots and 
two nuts. 

All parts of the mixer likely to come into 
contact with the product being processed are 
made either in stainless steel or are hard chrome- 
plated to prevent corrosion. 

It is stated by the makers that the machine 
can be used successfully for a wide range of 
materials from those of light viscosity such as 
in the reconstitution of milk powder, up to 
those of heavy viscosity in the nature of cod 
liver oil and malt extract. In the case of most 
materials the globular size of oils is claimed to 
be 0-5 micron after processing.in the machine, 
the average result depending upon the viscosity 
of the materials rarely being more than 
1 micron. 
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EXAMPLES OF MARINE BOILER DETERIORATION 








(a) (b) FiG. 2—‘‘Scab "’ Pitting on the Bore of a Generator Tube 
Fic, 1—The Result of ‘Air Bubble’’ Pitting On In the lower illustration the hard scaly scabs have been removed by 
(a) The roof of a steam drum (6) The bore of a tube pickling to expose deep hemispherical pits 


Fic, 3—‘“‘Scab Pitting”’ which has Developed in a Boiler Tube Wall to the Point Fic, 4—Profuse ‘Soft Scab” Pitting on the Bore of a Superheater 
of Perforation Tube 


FIG. 5—‘ Grooving” Around Water-tube Ends where Fic. 6—Network of ‘‘ Corrosion Fatigue’’ Fissures on the Bore of a Generator } 
the Rolling Surface into the Drum Tube. Main Fissures are Circumferential, in a Network of Crazy Cracking 


Pp ay wes 
FiG. 7—Fissure in a Generator Tube as a Result of Spontaneous Fracture Fic. 8—External Wastage of a Boiler Tube Immediately Above the Water Drum 
(Following a Mild Shock) on ‘‘Strain Aged’ Material Rolling Surface by ““Damp Soot Deposit Attack ” 
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Marine Boiler Deterioration* 
py I. G. CLAEE, TEP M.Se.,f and N. L. PARR, 


adverse conditions. In marine boilers, adverse 
factors seldom encountered in normal land 


practice are commonplace. 
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The sea permeates 


economise in ship’s space. 
and deterioration which: may be encountered 
in marine boilers of both water-tube and 
classified. 
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Forms of corrosion 





Fig. 
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Mech.E. ; 
' relentlessly every nook and cranny inboard. fire-tube types have been 
INTRODUCTION To maintain the purity of boiler feed water isa Table I gives this classification, with a key 
Durine the 1939-45 war, a full opportunity difficult task, and it is to the credit of the to photographic illustrations of each form 
was made available to study instances of boiler marine engineer that the troubles of boiler of corrosion or deterioration, and also describes 
corrosion and deterioration which occurred in operation and maintenance have been so far their respective characteristics and causes. 
His Majesty’s ships while they operated under overcome. In addition, circumstances have [We reproduce a selection of these illustrations 
Taste I.—Forms of Boiler Deterioration 
F — 
Classification Appearance of corrosion Usual location Cause 
Isolated hemispherical pits, often| Mainly on the roof of steam and water| Liberated air bubbles attaching them- 
covered with a cap of loose soft cor-| drums, but likely to be found on any| selves to metal surfaces, thereby 
( Air bubble pitting rosion products, which, when dry, is} surfacesin contact with water, where| initiating anodic attack by the 
of black iron oxide covered with aj air bubbles may collect generation of localised electrolytic 
membrane of red dehydrated ferric action 
hydroxide 
Deep localised pitting covered by «| In hotter areas of heating surfaces} Use of untreated impure boiler water 
scab of hard scaly black magnetic! where corrosion products are formed| containing dissolved salts and gases 
—Prvrine 4 Scab pitting iron oxide which cannot be removed| and rapidly consolidated into a hard| in comparatively small concentra- 
by wire brushes scab by the heat. This is possibly the} tions so that pH of water lies be- 
main form of deterioration en-| tween 4-8 and 9-4 
countered 
Broad, shallow pitting covered with} In superheater tubes and headers and| Deposits of salts by priming in super- 
caps of fairly hard corrosion pro-| in main steam lines | heaters, main steam lines, &c., 
ducts, usually black magnetic iron | followed by condensation when the 
| Soft scab pitting oxide covered with a layer of red | boiler is shut down, resulting in the 
dehydrated ferric hydroxide formation of droplets of electrolyte 
and the initiation of a pit by differ- 
ential aeration 
A general reduction in tube wall thick-| Fairly evenly distributed over water| Use of acid feed water 
Tube wall thinning ness over comparatively large areas,| surfaces with a tendency to be more 
often without the presence of| pronounced in hotter areas 
blankets of corrosion products 
% 
° A circumferential band of corrosion on} Where stay bolts, stay tubes and fire} The influence of adjacent end plates on 
& |—Geyeran Necking and the water-side of fire tubes, stay| tubes enter end plates or combustion| expansion and contraction, nen 
s WASTAGE grooving tubes and stay bolts in Scotch boilers} chambers in stresses which cause r 
| localised flaking of protective | 
| 
eh «am Local reduction in metal thickness Adjacent to non-ferrous boiler mount-| Use of dissimilar metals in contact (or 
A ings, in areas of non-homogeneity of} at areas of non-uniformity on the 
8 Galvanic attack steel composition or at breaks in| metal surfaces) in the presence of an 
Bs surface films electrolyte, when a difference in 
z potential will result in sacrificial 
i electrolytic attack at the anode 
% 
ie Network or series of cracks over the| In boiler and superheater tubes on the| Irregular circulation in tubes causing 
water-sido of tube surfaces hottest side of the bores. It is most} frequencies of alternate overheating 
frequently found ininherently curved| and cooling which induce pulsating 
( In tubes tubes or tubes which have been| thermal fatigue stresses in the walls. 
buckled in service Cracking is accelerated by residual 
stresses and a corrosive environ- 
5 ment 
5 
4 Fissures, usually difficult to detect due) Commencing at the arbouring in tube| Bending stresses due to lack of 
re) to covering layers of corrosion pro-| plates and extending axially, eventu-| common neutral axis between tube 
& —CoRROSION Tn steam and water | ducts; usually associated with deep) ally joining two or more holes and wrapper plate, and excessive 
J FATIGUE drums pitting cold working due to initial rough 
4 machining operation. Accelerated by 
thermal stress and corrosive en- 
+ vironment 
g Lines of cracks on bores of pipes On the bores of main steam pipes,| Bending stresses due to movement 
{In main steam pipes especially in the base of corrugations} during operation in the presence of a 
corrosive environment 
Spontaneous cracking in boiler com-| Between tube holes in tube plate,| Reduction of impact properties by 
Strain age embrittle-| ponents during detubing or cleaning} under rivet heads, round top end of| the combination of cold work and 
ment operations tubes adjacent to the rolling surfaces| ageing. Spontaneous failure occurs 
only at and helow room temperature 
Fissures in boiler plates, &c. In boiler plates, radiating from and} Joint effect of a combination of non- 
often connecting adjacent rivet} uniform stressing, and high con- 
Caustic embrittle - holes, joints, arbourings, &c. centration of caustic soda in the pre- 
ment sence of a catalyst at high tempera- 
tures 
Continuous layers of hard black mag-| Internal—in fire row and superheater| Internal—poor circulation resulting} 
netic iron oxide scale tubes; occurring in drums and] in overheating in a steam atmo- 
(High temperature headers. External—on surfaces in| sphere. External—local flame im- 
oxidation contact with furnace gases pingement or poor circulation or 
presence of heat insulating scale on 
water side 
Longitudinal gaping split, which may} Hottest side of generator or super-| Water starvation, resulting in over- 
% \|—DETERIORATION or may not be associated with) heater tubes heating with corresponding reduc- 
- at Erevatep < Bursts ballooning tion in mechanical properties of the 
<  ,;—TEMPERATURES tube until bursting occurs under 
8 working pressure 
FI 
EB Cracking litting associated! In superheater tubes ... A combination of stress due to re- 
—a— High temperature nt Bem high-temperature stricted expansion and overheating! 
A. Creep cracking oxide scale on tube surfaces at temperatures around 550 deg. 
4 Cent. 
% 
Localised wasting of boiler metal,, Wherever soot collects, especially} Presence of sulphuric acid formed by 
a General wastage by| which can only be seen after removal] where tubes enter lower drums and| action of moisture (when shut down) 
6 damp soot of soot deposits headers on oxides of sulphur present in the 
oil fuel soot 
* Institution of Mechanical Engineers, February 4th. dictated the rapid adoption of many new herewith. Others will appear next week.—Ep.] 
+ sree of Operational Research, Admiralty modifications and designs in boilers, most often The sections which follow discuss in appro- 
, ad . . . . . . . 
{Senior Scientific Officer, Royal Naval Scientific with the view to increasing performance per priate detail each of the types of corrosion and 
rVvice, , unit weight, to improve flexibility and to deterioration noted, and outline certain experi- 
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mental evidence which has been accumulated 
in an attempt to elucidate the more fundamental 
factors involved. 


PITTING 


Pitting is by far the worst type of corrosion 
encountered oa the water side of marine boilers, 
both for the frequency of its occurrence and its 
intensely localised aature. Such corrosion 
occurs mainly in boiler water which has a pH 
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FiG. 9—Relationship Between Corrosion of Steel and 
Condition of Boiler Water 


(hydrogen ion concentration) value between 
6 and 9 and which contains dissolved oxygen 
and salts. 

A broad assessment of the rate and nature 
of corrosion occurring under boiler operating 
conditions on steel surfaces when in contact 
with boiler water over a range of pH values is 
shown in Fig. 9, from which it can be seen that 
isolated pitting may be anticipated even in 
waters with a pH value of 9-4. Pitting is also 
the main form of corrosion in slightly acid 
water, but the pits become more and more 
profuse with increasing acidity until they 
gradually merge, as general wastage. 

The initiation and development of a pit on 
steel surfaces when in contact with boiler 
waters (in the range slightly acid to slightly 
alkaline) is directly associated with the in- 
stability of surface films. These films comprise 
@ semi-porous cap of corrosion products which 
forms over areas being attacked, and which 
permits the free passage of ions, but restricts 
the ingress of oxygen. Such corrosion can be 
described as a stage midway between general 
attack in acid waters and complete inhibition. 
It develops as a result of electrochemical action 
involving a difference in potential between 
existing surface films and patches of bare 
exposed metal, with sacrificial anodic attack of 
the latter. The rate of corrosive attack is pro- 
portional to the magnitude of current which 
flows, which in turn depends upon relative 
surface area of the anode and cathode, nature 
of the electrolyte, temperature, rate of supply 
of depolarising oxygen and other factors. The 
characteristics of established pits, such as 
position, rate of development, nature and 
appearance of corrosion products, &c., depend 
upon the conditions existing in the various 
sections of a boiler, and the main types encoun- 
tered in marine boilers may be classfied under 
three headings :— 

“ Air bubble” pitting, which is that asso- 
ciated with oxygen bubbles adhering to the 
metal surfaces under stagnant conditions. 

“ Scab ” pitting, which occurs in the hotter 
areas of generating surfaces, and is always 
associated with hard caps of corrosion products 
which have been described as “ scabs.” 

“Soft scab” pitting, in which the cap of 
corrosion products is somewhat softer and 
redder in nature. This type of pitting occurs 
mainly in: drums, superheater tubes, headers, 
main steam pipes and on any such surfaces 
which are not submerged in water during idle 
periods. 

Air Bubble Pitting—During idle periods, 
when a boiler stands filled or partially filled 
with cold water, a substantial amount of air 
may find its way into the water. Solubility 
decreases rapidly with rise in temperature, and 
thus, consequent on small daily fluctuations in 
room temperature, conditions may result in air 
being thrown out of solution to collect as 
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bubbles on the metal surface. These bubbles 
attach themselves to the adjacent metal surfaces 
throughout the entire boiler below the water 
level. At some areas, such as the roofs of water 
drums, &c., there may be a greater concentration 
of bubbles than elsewhere. Furthermore, when 
prolonged non-steaming periods are antici- 
pated, it is the general practice to fill the idle 
boiler completely with water, and this extends 
the surfaces liable to suffer from this form of 
deterioration. Typical examples of air bubble 
pitting existing on a range of water surfaces are 
given in Fig. 1. 

Where such bubble attachment has occurred, 
a potential difference will exist on the metal 
surface between the oxygen-rich areas under 
the bubble and the surrounding areas in contact 
with water which will be less rich in oxygen. 
As a result of the electric current which then 
flows a ring of corrosion will occur in the areas 
lower in oxygen content (anodic areas) surround- 
ing the bubble. Corrosion products which form 
tend to build up over the surfaces of the bubble 
by capillary attraction, thus completely isolat- 
ing it from the surrounding water. A diagram- 
matical representation of the initial and final 
stages in the development of this type of 
corrosion pitting is outlined in Fig. 10. 

As the electrolytic reaction proceeds and the 
cap of corrosion product around the bubble 
thickens, oxygen inside the bubble is used up in 
converting the corrosion products into their 
fully oxidised state, leaving inert nitrogen 
inside the developing pit. Thus a stage is 
finally reached where the entire amount of 
oxygen under the cap of corrosion products 
is used up. The polarity of the small electric 
cell is then reversed, the area around the bubble 
becoming cathodic and that beneath the bubble 
anodic, corrosive attack proceeding below the 
cap as long as it remains intact. This cap of 
corrosion products has to be sufficiently porous 
to allow the passage of ions, but oxygen 
impoverishment exists below owing to the 
immediate utilisation of any ingressing oxygen 
in oxidising corrosion products immediately 
under the cap. Thus once a bubble of oxygen 
has attached itself to the metal surface, corro- 
sion will be initiated and will proceed irre- 
spective of any subsequent changes, until the 
boiler is emptied and dried, causing the collapse 
of the cap of corrosion products, which will be 
found to consist of an outer layer of soft red 
iron oxide (Fe,0O,), with an imner core of 
powdery, black, magnetic iron oxide (ferroso- 
ferric oxide, Fe,0,) which fills the pit. 

This form of deterioration is not so serious 
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at higher rafes owing to the possibility of 
localised breakdown with subsequent cciicen. 
trated attack at the bare steel thus exposed, 
The only way to ensure complete freedom from 
this form of deterioration apart from comp otely 
emptying the plant and keeping it dry wit) the 
aid of heaters or dehumidifiers, is to exclu'e gl] 
oxygen from stagnant boilers. This may be 
achieved by adding a small amount of so:lium 
sulphite (which will react with the retain. 
ing free oxygen) to the boiler water which jg 
already treated with boiler compound. 

“Scab Pitting.”—A more virulent ty; of 
pitting may occur on the hotter area: of 
generating surfaces such as the hotter side of 
fire row tubes in a water-tube boiler. A hard, 
firmly adhering, bluish-black, scaly scal of 
corrosion products is formed over the developing 
pit, which, once formed, may rapidly lead to 
the complete penetration of the tube wall. An 
example of this form of deterioration is given 
in Fig. 2. A typical scab comprises layers of 
hard, black, magnetic iron oxide in contact 
with the base of the pit, surmounted with a cap 
of red iron oxide which exudes beads of ferric 
chloride when dry. 

The mechanism, and the precise conditions 
suitable for the initiation, of scab pitting are 
not, as yet, clearly understood. Initiation of 
this attack may involve oxygen bubbles, non- 
homogeneity of boiler tube steels, cracks in the 
oxide seale, or stress concentrations, but localised 
breakdown of semi-stable protective surface 
films is undoubtedly the predominating cause, 
which has already been shown to be a function 
of the composition of the boiler water. It has 
already been shown that below pH 6 protective 
films are completely unstable, and between 
pH 6 and 9-6 they are only partially stable, and 
it is in waters coming in this latter category that 
this form of deterioration most frequently 
presents itself. Scab pitting is also invariably 
associated with the use of boiler water con- 
taminated with moderate amounts of dissolved 
salts, e.g., up to 140 parts per million, which 
hinder the formation of stable protective films 
and which greatly increase the conductivity of 
the water as an electrolyte. In marine practice 
such contamination is due to chlorides from the 
sea water which has found its way into the feed 
water, but similar scabbing has been noted in 
land practice as a result of contamination by 
other salts such as sulphates. 

A probable mechanism of scab pitting 
involves the initiation of anodic attack on the 
metal surfaces by one of the factors noted 
above, which will then proceed favourably in 
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Fic, 10—Two Stages in the Formation of an Air Bubble Pit 


when it occurs on drums, owing to the thickness 
of metal and accessibility for cleaning. Where, 
however, it occurs on boiler tubes, it may be 
very serious and has been known to constitute 
up to 30 per cent penetration in one stagnant 
period of two weeks’ duration. Moreover, it 
may initiate scab pitting on generator tubes if 
subsequent boiler water treatment is not 
employed. In some cases examination suggests 
that the corrosion nodule is broken up by 
turbulence during subsequent steaming periods. 
Observations suggest that corrosion need not 
necessarily recommence over an existing broken 
nodule, but if possible it is best to brush away 
such corrosion products before refilling the 
boiler. The application of a layer of graphite 
on the drums appears to assist in immunising 
from this form of attack, but this procedure is 
not to be advised on surfaces transmitting heat 





the presence of the salt-contaminated boiler 
water. This is illustrated diagrammatically 
in Fig. 11. As the pit develops under the anodic 
surface alkali is formed at the cathode (i.e., in 
areas surrounding the pit) as a result of the 
accumulation of hydroxyl (OH) ions. This 
alkali will tend to stabilise oxide films surround- 
ing the pit, and by spreading laterally may 
stifle attack at any other incipient anodic point 
in the vicinity. Thus the distribution of centres 
of initial attack may tend to alter with time, 
some persisting and others disappearing, until 
the position is more or less stabilised, and well- 
defined pits are established. Where the boiler 
water contains significant traces of sea water, 
both the anodic and cathodic products of 
electrolysis, ferrous chloride and sodium 
hydroxide respectively are soluble, and will 
react to form an insoluble cap of ferrous 
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hydroxide over the point of attack—a product 
jdentical with that noted in air bubble pitting. 
As hard scab pitting is always confined to areas 
of high heat transfer, it is evident that the 
hotter conditions prevailing cause the cap of 
corrosion products to compact and harden. 
The electrolytic cell set up under the scab will 

,eed to function so long as oxygen is avail- 
able in the boiler water to depolarise the 
hydrogen diffusing outwards through the scab. 
As the scab thickens and hardens, so the pits 
become more established and localised, and 
more tenacious to the tube walls. The rate of 
attack may be increased with the higher tem- 
peratures involved, since the conductivity of 
the electrolyte increases with temperature. The 
result is an ever-deepening pit which has a non- 
gelective penetration into the structure of the 
metal. It is always filled with compacted 
layers of iron compounds in a reduced state, 
which are so hard as to defy all mechanical 
attempts at disruption by normal cleaning 
methods. Ultimately perforation takes place, 
either by leakage or splitting across the base of 
the pits, as illustrated in Fig. 3. 

It is conceivable that, in addition to the 
anodic attack, acid corrosion of the hydrogen 
evolution. type may proceed under the scab 
as a result of the formation of free hydrogen 
chloride by decomposition of any entrapped 
magnesium chloride at temperatures above 
180 deg. Cent. (356 deg. Fah.). 

In order to halt the attack when once started 
it is necessary to remove the hard scab of 
corrosion products to expose bare metal in the 
pit, and then to re-form a protective film over 
the entire surface. Drying out the boiler may 
be of some limited value, and some scabs may 
flake away when tubes are subjected to thermal 
fluctuations with consequent expansion and 
contraction. The more usual tube cleaning 
operations, using power-driven wire brushes, 
fail to break away many scabs, and the only 
certain method is by acid pickling. This latter 
method is, however, fraught with many inci- 
dental problems, and if not carried out with 
laboratory precision may lead to even more 
virulent corrosive conditions, consequent on 
only partial removal of corrosion products and 
incomplete neutralisation of residual acid. 

Experience has indicated that scab pitting 
ean be initiated during a relatively shcrt period 
of boiler operation with significantly contami- 
nated feed, and in the absence of a boiler water 
treatment to give the water a definite degree of 
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tective films, corrosion will cease and complete 
freedom from it will be obtained. 

“Soft Scab’? Pitting.—The visual appearance 
of this form of attack, as may be seen in Fig. 4, 
is reasonably similar to that discussed in the 
previous section, except that the cap of corrosion 
products is much softer and contains a higher 
proportion of red iron oxide (Fe,O;). It occurs 
mainly in superheater headers, superheater 
tubes, main steam piping, and on any steel 
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Fic, 12—Formation of a Soft Scab Pit 


components above the water line in the boiler 
liable to come in contact with water which 
had primed from the boiler. 

When such priming occurs (usually as a 
result of high total dissolved solids in the boiler 
water), the water deposited will evaporate, 
leaving salts on the surfaces concerned. Under 
humid conditions, such as will exist when the 
boiler is shut down, droplets of condensate may 
form on these metal surfaces and will then 
dissolve any salts in their immediate vicinity, 
producing small droplets of quite concentrated 
electrolyte. This will give rise to intense local 
attack at favourably disposed areas, the 
sequence of development being somewhat 
similar to that previously discussed. The initial 
and final stages in the development of a soft 
scab pit are illustrated diagrammatically in 
Fig. 12, from whichit can beseen that electrolytic 
attack is initiated by a difference in potential 
between the inside and outside of the droplet 
consequent on an oxygen content gradient. 
Subsequently, corrosion products forming at 
an intermediate position produce a_ semi- 
permeable membrane and establish the corrosion 
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Fic, 11—Two Stages in the Development of a Scab Pit 


residual alkalinity. This attack will continue 
during subsequent steaming period, even though 
the degree of contamination is extremely slight. 
However, by giving the boiler water a definite 
positive alkalinity and maintaining a pH value 
of 10-0-11-0, corrosive attack is completely 
inhibited by making surface films both stable 
and self-healing should rupture occur by mech- 
anical or other means. The nature of such films 
depends to some extent on the composition of 
the boiler compound used for the chemical 
treatment, and are usually a mixture of ferroso- 
ferric oxide and metallic phosphates. Further, 
it has been observed that in many instances 
this treatment modifies the physical nature of 
the cap of corrosion products, ultimately 
causing it to disintegrate and fall away. If, 
when this occurs, the composition of the water is 
such as to promote the formation of stable pro- 





cell. Final products of electrolysis comprise 
black ferroso-ferric oxide (Fe,0,) on tne inside 
and fully oxidised ferric oxide (Fe,O;) on tne 
outside. Subsequent steaming will dry out 
moisture from the corrosion cap and further 
oxidise the iron compounds present to the 
“red rust ’’ (Fe,O;) condition; this is a fre- 
quent characteristic observed in superheater 
tubes where operation has been intermittent. 
Once this type of deterioration has been 
established, it may recontinue whenever the 
boiler is shut down and condensation takes 
place. Droplets of salt-contaminated water 
primed from the boiler may reach areas some 
distance away, and attack of the type noted 
has been found on mancuvring valves, turbine 
blading, &c. In order to be free from this form 
of corrosion it is necessary either to fill with 
correctly treated water components liable to be 
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affected, or, on running down the boiler, to 
ensure complete dryness by tne provision of a 
form of dehumidification. 

[The paper next discusses general wastage, 
corrosion fatigue, strain age embrittlement 
and caustic embrittlement. These sections are 
not reprinted.—Ep. THE E.] 


(T'o be continued) 
———— ee 


A Training Scheme for 
Foremen 


PARTICULAR interest attaches to a training 
scheme for supervisers which was introduced 
a short while ago by Tube Investments, Ltd., 
as a further development to that company’s 
already comprehensive training policy. The 
scheme was instituted as it was considered 
that an efficient foreman was an essential factor 
in a factory if the fullest possible efficiency 
in production was to be attained. It was con- 
sidered that a number of men otherwise 
naturally suited to hold the post of foreman 
lacked certain of the broader qualifications 
and, if given the right sort of training, they 
could be made more efficient shop executives. 
For this reason a residential training centre 
was opened in a large private residence at 
Erdington, near Birmingham, and to it are 
sent selected men from the various firms within 
the group of companies controlled by Tube 
Investments, Ltd. 

When planning a course the company 
announces the fact and invites applications 
from the men in the shops. Each candidate is 
then examined to ascertain his suitability 
and the final decision is made by group selec- 
tion. In adopting this practice, in favour of 
the more common method of nomination, it 
has been found possible to avoid any suggestion 
of favouritism. Every applicant is considered 
on his own merits and personality without the 
introduction of bias or outside influences. 

The centre, at which the men stay from one to 
twelve weeks according to the type of course 
and previous experience, is laid out to accom- 
modate up to twenty students, although the 
number in each course is generally restricted 
to fifteen members. In addition to sleeping 
quarters, the centre contains a large dining 
room, a common room, a library and a lecture 
room, all of which are comfortably furnished. 
A qualified resident tutor arranges the courses 
and specialists are drawn from the executive 
staffs of the various companies to give lectures 
on their particular subjects. 

In addition to training in the main principles 
of supervision the lectures are arranged to give 
a’ clear conception of the work of ancillary 
departments and a wider understanding of the 
policy of the company as it applies to the 
individual. The courses are not concerned with 
the candidate’s practical knowledge, but are 
concentrated on the teaching of the scientific 
principles of supervising the work of others 
and providing a wider knowledge of the 
mechanics and make-up of industry. 

The students spend a five-day week at the 
centre, returning home for the week-ends. The 
mornings are given up to tutorial classes, 
lectures and_ lecture-discussions, while the 
afternoons are generally devoted to visiting 
various types of engineering factories. Three 
of the five evenings each week are given to 
watching and discussing training films, and 
general discussions. 

A foremen’s course, which is intended for 
men who have already had experience as fore- 
men, lasts for two weeks. A training course 
for prospective charge hands is of three months’ 
duration—three weeks at the training centre, 
interspersed by three periods of three weeks 
each in their own or other of the company’s 
works, 

——>—_—_. 


British TRANSPORT CoMMISSION Deputy CHAIR- 
MAN.—The British Transport Commission has 
appointed Mr. Johr Benstead to be deputy chair- 
man of the Commission. Mr. Benstead, who was 
general secretary of the National Union of Railway- 
men, has been a member of the Commission since its 
inception. 
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THE SEVERN BARRAGE AGAIN 

Serious study of specific tidal projects 
seems to be almost as much a cyclical 
phenomenon as the tides themselves. The 
Severn barrage scheme, it will beremembered, 
was first examined by the Brabazon Com- 
mittee, which was set up in 1925 and made its 
final report in 1933. Towards the end of the 
recent war the scheme was examined by a 
Committee, which presented its report to 
the Ministry of Fuel and Power in 1945. 
Since then conditions have altered suffi- 
ciently to justify a further review of the 
position, and Mr. Headland’s paper, “‘ Tidal 
Power and the Severn Barrage,” gave 
British engineers a welcome opportunity of 
again discussing the subject at last week’s 
joint meeting of the Institution of Civil Engi- 
neers and the Institution of Electrical Engi- 
neers. This paper, which is abstracted else- 
where in this issue, is, of course, based on the 
1945 report, modified by subsequent changes 
in conditions. Briefly, it will be recalled, the 
1945 scheme envisages single ebb-tide work- 
ing, with a barrage consisting of a sluice dam 
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across the English Stones and two turbine 
dams, each accommodating sixteen 25-MW 
Kaplan turbine units. Operating without 
pumped storage or any other means of regu- 
lation, the output of the barrage would be 
intermittent and could not therefore make 
any effective contribution to the country’s 
firm kilowatt capacity. Nevertheless, the 
useful energy output, which would be trans- 
mitted to convenient load centres, would be 
2365 million kilowatt-hours per annum, 
representing an annual coal saving of nearly 
one million tons, and it is as a coal-conserving 
power plant that the barrage would justify 
its existence. 

Any increase in the cost of coal and any 
method of reducing the cost of the barrage or 
its generating plant or the associated trans- 
mission lines must tend to make the scheme 
more attractive. Since 1944 the most signifi- 
cant change has been the sharp increase in 
coal costs. In the 1945 report it was esti- 
mated that the barrage would be economic, 
on 1944 plant and construction costs, if the 
cost of coal rose above 49s. per ton by 1955, 
compared with 42s. 2d. per ton in August, 
1944. In the event, the price of coal in power 
station bunkers south of the Wash rose to 
58s. by October, 1948. Turning to the 
possibilities of reducing the cost of the 
barrage, some of the lines of approach are 
indicated in Mr. Headland’s paper. Perhaps 
the more interesting of these is the proposal 
that only 65 per cent instead of 100 per cent 
of the cost of the transmission should be 
debited to the barrage on the grounds that, 
in a closely co-ordinated supply system, the 
transmission lines would be available for load 
transfers at times when the barrage was 
idle or lightly loaded. If this sharing of 
transmission costs could be combined with a 
reduction of interest rate during construction 
from 3 per cent to 1 per cent, then the scheme 
(costing about £60 million at to-day’s prices) 
would prove economic as long as coal prices 
exceeded about 55s. per ton, whereas 
the current price, as already noted, is 
about 58s. per ton. From the design 
standpoint there is evidently considerable 
scope for research and _ experimental 
work aimed at simplifying the plant, 
although the reductions in cost that might 
result are conjectural. It may be possible, 
for instance, to dispense with dual regulation 
on the turbine, and to use fixed guide vanes 
with output control of the runner blades 
only. It may be possible to reduce costs by 
grouping together the governor equipment 
for each operational group of four turbines 
and perhaps to find a simpler alternative to 
the normal high-pressure oil-actuated system. 
In addition, as Mr. Headland indicates in 
his paper, there is ample scope for model 
tests at increased specific speeds and wide 
ranges of head, with special reference to the 
associated problems of cavitation and salt 
water corrosion. Finally, the possibility of 
using high-speed geared alternators cannot 
be ignored, provided that adequate fly-wheel 
effect is retained, and the sun and planet 
gearing proposed by Dr. Amadio Brambilla, 
of Italy, deserves attention. These and 
other lines of investigation hold out some 
prospects of reduced capital charges and 
perhaps of reduced maintenance and running 
charges. 

To assess the present prospects of the 
Severn barrage, however, the whole scheme 


Feb. 11, 1949 


must be viewed against the background of 
current economic conditions, the gravity of 
which was hardly appreciated in 1945, 
To-day this country is suffering from shor ‘age 
of raw materials and, what is as much to the 
point for the present discussion, from, 
serious lack of electrical generating capacity 
to meet peak-load demands. The 1945 
Severn barrage scheme would contribute 
nothing to peak-load capacity. In such 
circumstances it can certainly be argued tiuat, 
for the present, the diversion of manufactur. 
ing resources to its construction and equip. 
ment would be inopportune. But, on the 
other side of the account, shortage of coal 
supplies can hardly be neglected. Difti- 
culties in maintaining the output from the 
coal mines are already being experienced, 
manpower in the mines is not increasing, and 
in the opinion of some engineers—Sir Claude 
Gibb is amongst them—the output of the 
mines is more likely to fall than to rise in 
the future. That the scheme offers the pro- 
spect of a saving of coal at the rate of nearly 
a million tons per year is_ therefore 
attractive. Nor can the merits of the scheme 
be judged solely upon economic and coal 
conservation grounds. British engineers 
would gain in worldwide prestige by putting 
in hand a great pioneer tidal power plant 
and that enhanced prestige would certainly 
bring oversea employment to our consulting 
firms and oversea orders to our manufac- 
turers. Sir John Hacking suggested in the 
discussion of Mr. Headland’s paper that the 
scheme should be regarded as a likely one to 
be put in hand during a period of depression. 
Yet he was forced to acknowledge that if it 
had been put in hand on the basis of the 1933 
report it would now be justifying itself 
economically and conserving coal. Pro- 
tagonists of the scheme are thus faced by 
arguments that the scheme would have been 
worth while yesterday and ought to be 
worth while to-morrow. They are offered 
jam yesterday and jam _ to-morrow, but 
never jam, it seems, to-day! As _ engi- 
neers, though we are driven to admit that 
arguments against starting work now seem 
strong, we confess that we should like to see 
construction of the barrage (which, sooner or 
later, we are convinced must be built) soon 
begun. But as it seems unlikely that a decision 
to start work, which in present circumstances 
would admittedly be a bold one, will be made 
at once, we are glad to see that experimental 
work is being continued upon a tidal model of 
the estuary, and that upon the generating 
side so much thought is being devoted to 
means of simplifying the proposed instal- 
lation and lowering its cost. 


NAVAL COLD WEATHER TRIALS 


THERE were many complaints during the 
war that the Admiralty carried secrecy to 
unnecessary lengths and that news which 
might safely have been published was 
either withheld or issued for publication too 
late to be of any real news value. Later, 
however, there came a clearer understanding 
of the conduct of operations at sea and of the 
conditions peculiar to the Naval Service, and 
by the end of the war criticism had changed 
to a modicum of praise in that Their Lord- 
ships were held to be at least consistent in 
the kind of information they withheld from 
the public—and the enemy. There can, in 
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any event, be no question that the Admiralty 
realises the value of publicity in peacetime. 
Details of shipbuilding or of new develop- 
ments in weapons and material are rightly 
withheld, but the public has been kept fully 
informed since the war of what the Navy is 
actually doing in the way of exercises and 
trials. The most recent series of the latter to 
be announced are the cold-weather trials 
to be carried out several hundreds of miles 
north-east of Iceland. 

The Task Force, which is due to sail early 
in February, will consist of a light fleet carrier 
—the ‘‘ Vengeance,”’—two destroyers, a 
frigate, a submarine—the “ Artful”—and an 
oiler. The “ Artful ’’ will no doubt also carry 
out further tests with her ‘‘ Snort ’’—the 
British version of the ‘‘ Schnorkel,” described 
in the January issue of this journal—in con- 
tinuation of the trials carried out by the 
submarine “Ambush” over a year ago. 
HM. ‘‘ Vengeance ”’ is being equipped with 
special air research and rescue facilities, 
and will carry “ Fireflies,” ‘“‘Sea Furies,” 
“Firebrands,”’ “Sea Otters”? (amphibian), 
and “Vampires” in addition to a 
“Barracuda” with lifeboat equipment, 
and a Westland Sikorsky helicopter. The 
“Vengeance”’ is the main unit of the 
force and a wide range of trials will take place 
on board this vessel to check whether an air- 
craft carrier and her aircraft can carry out 
all the functions that might reasonably be 
required of them under very cold conditions. 
These functions include anti - submarine 
patrols, flying off and landing by night, 


air/sea rescue, and so forth. The time 
taken to range aircraft on the flight 
deck as compared with that under 


normal conditions, the difficulties created 
by snow and ice on the flight deck, and 
whether it is necessary to clear it away before 
aeroplanes take off and land, and the time 
taken to warm up engines are matters which, 
amongst many others, are to be analysed 
carefully. The performance of the aircraft 
themselves, their armament and other equip- 
ment is also to be watched. Particular atten- 
tion will be paid to the reactions of the air- 
craft handlers—whether the cold weather 
and the dark impede their movements to any 
considerable degree, and, alternatively, how 
long it takes for them to adapt themselves 
to working under these conditions. <A certain 
amount of new air/sea rescue equipment, such 
as dinghies, oxygen sets and parachutes, &c., 
is to be tested out. The efficiency of ship- 
to-shore and ship-to-aircraft communica- 
tions will be assessed and a check on all radar 
equipment under very cold conditions will 
be made. Last, but by no means least, the 
effect of extremely cold conditions on the 
health and morale of the ships’ companies 
will be closely watched and recorded. Every 
officer and man will be provided for the dura- 
tion of the cruise—approximately one month 
will be spent in the area of the trials—with a 
diet of up to 4300 calories a day, which is 
approximately 30 per cent better than 
the average civilian diet on shore to-day. 
N.A.A.F.I. will keep a check on the rate of 
consumption of canteen stores during the 
cruise, and for a similar period after the 
ships’ companies have reverted to normal 
rations. Special cold-weather clothing will 
be tried out, especially for exposed personnel 
such as flight deck parties and aircrews. 

There is nothing sensational about these 
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trials. They are, in fact, just part of the 
Navy’s job. But if the trials are to give 
conclusive results men and material need to 
be tested as nearly as possible under actual 
action conditions. It is interesting to note in 
that connection that ‘‘ K 26,” a steam-driven 
submarine completed after the 1914-18 war, 
carried out exhaustive trials in the Malacca 
Straits to test her suitability for operation in 
tropical waters. She proved satisfactory. 
But the results of the trials were, in fact, of 
little real value because they were carried 
out under peacetime conditions. When, later, 
attempts were made to “crash dive’”’ the 
ship six or seven times a day, as a submarine 
may well have to do when in hostile waters, 
it was realised that she was quite unable to 
operate as a normal under-water craft and no 
more steam-driven submarines were there- 
fore built. Action conditions, therefore, will 
be simulated as closely as possible in these 
Arctic trials. Guns, torpedoes, depth-charges 
and other weapons will be actually fired, and 
all equipment used under the severest weather 
encountered, thus providing a check on the 
efficiency of anti-icing and de-icing equip- 
ment. There can be little doubt that some 
very valuable lessons will be learnt. 





_ — 


Letters to the Editor 


(We do not hold ourselves resp pinions of 

our 

INTERNATIONAL ENGINEERING 
COLLABORATION 


Str,—A considerable section of the editorial 
of your issue of January 14th was rightly 
devoted to emphasising the importance of 
international engineering collaboration and the 
selection of certain points which were brought 
out during the International Conference of 
Engineering Societies, held in London during 
October, 1948, and sponsored by the three 
senior British engineering institutions: The 
very full report of this Conference, given in the 
same issue, does mention the existence of the 
World Engineering Conference, but states that, 
under its present constitution, W.E.C. is not 
the appropriate organisation for fostering inter- 
national collaboration of the type envisaged 
by the qualified engineers of Britain. 

It is true that membership of some of the 
societies of the twenty-one countries, so far 
members of W.E.C., is not so technically exclu- 
sive as that of our own senior institutions. 
W.E.C. includes within its membership engi- 
neering technicians as well as corporate members 
of the senior institutions in their individual 
capacities. Despite lack of support from our 
own institutions, W.E.C. will hold a successful 
International Technical Congress during March, 
1949, in Cairo, and the world, which expects 
a lead from Great Britain, in this as in so many 
fields, may well wonder why our contribution 
is so small. When attempts at collaboration 
in any technical field should be welcomed in 
these times, it seems deplorable that the 
apparent “ professional pride ”’ of the chartered 
institutions is stultifying the efforts of the 
British section of W.E.C. to play its full part 
in the work of this international organisation 
on whose successful working it may be no 
exaggeration to say the peace of the world may 
well depend. 

The writer hopes that all engineers and tech- 
nicians who believe that international technical 
co-operation has a part to play in the return 
to @ saner world will seek a solution of the 
problem of Great Britain making her maximum 
contribution to this work. Some modification 
of the present constitution of W.E.C. may be 
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necessary, or desirable, some relaxation of the 
present uncompromising attitude of the char- 
tered institutions beneficial. Whatever the 
ultimate solution it can hardly be as difficult 
as many of the technical problems already 
solved by British engineers and technicians. 
R. E. BLacKBURN 

Pinner, February Ist. 

[The address of the British section of the 
World Engineering Conference is 82, Victoria 
Street, London, 8.W.1.—-Eb., THE E.} 





PERSONNEL MANAGEMENT AND WORKS 
MANAGERS 


Sm,—Amongst the spate of literature which 
has been written since the war on management 
and its associated functions, itself indicative 
of the amount of thought, and even concern, 
exercising the minds of people in widely varying 
spheres of life, the latest contribution of Mr. 
A. K. Rice comes as a refreshing example of 
clear thinking on basic issues. 

In particular, he has succeeded in crystallising 
into words what many people feel, but cannot 
express without embarrassment, regarding the 
attraction—or lack of it—that a given job has 
for them. Whilst money is a very powerful 
attraction and will continue to be so under 
existing economic conditions, a well-paid job 
does not necessarily guarantee to its holder 
emotional security, or guard him against a 
sense of frustration. 

Again, Mr. Rice has clarified the real nature 
of joint consultation ; joint consultation meet- 
ings are sometimes held under conditions of 
depressing formality, and yet surprise is after- 
wards expressed that the desired results are 
not forthcoming ; but if the manager, according 
to the size of the concern, maintains daily 
personal contact with as many members of his 
supervisory staff as is physically possible, and 
also with the rank and file on the shop floor as 
opportunity offers, the great majority of people 
under him will put into their work very much 
the same effort, both in quantity and quality, 
as he himself puts into his. In these circum- 
stances, the need for formal joint consultation 
is rarely felt by management or men, except 
on matters of the highest policy. 

W. G. F. THORLEY 

Birmingham, January 26th. 





Sir,—In his letter on ‘“‘ Personnel Manage- 
ment ”’ (on page 107), Mr. P. D. Pattrick uses a 
phrase which I suspect to be a misquotation 
from the Church’s Catechism, where, in the 
reply to the question as to one’s duty to one’s 
neighbour, there appear these words: ‘To 
learn and labour truly to get mine own living 
and to do my duty in that state of life, unto’ 
which it shall please God to call me.” 

The substitution of “had pleased” for 
“shall please’ seems to me to suggest a sup- 
pression of opportunity for advancement which 
is entirely contrary to the Church’s teaching 
and, incidentally, to good works management. 

A. P. Marston, A.M.I. Mech. E. 

Dudley, Worcs, January 31st. 





-_—— 


MERSEYSIDE DEVELOPMENT AREA.—As already 
announced, it is the Government’s intention to 
schedule the Merseyside area as a development 
area. The President of the Board of Trade has now 
stated that the necessary Order will be laid before 
Parliament as soon as a definition of the boundaries 
has been agreed upon and all the local authorities 
affected have had the opportunity of expressing 
their views. Meanwhile, a survey of the available 
industrial sites is being put in hand and all possible 
measures to attract new industry to Merseyside 
continue to be taken. The president said that 
North-Western Industrial Estates, Ltd., which is 
already responsible for Government factory building 
in the South Lancashire development area, will 
undertake similar work on Merseyside. It is 
intended to reconstruct the board of the company 
so as to include directors who have special know- 
ledge of Merseyside’s needs and problems 








Obituary 
ARCHIBALD PERMAN 


Ir is with regret that we have to record the 
death, in his sixty-ninth year, in London, on 
Sunday, February 6th, of Mr. Archibald 
Perman, the founder of Perman and Co., Ltd., 
of 82, Fenchurch Street, a firm prominently 
associated with the introduction of the Krom- 
hout marine oil engine into this country. Mr. 
Perman was born at Maidenhead in 1879 and 
at an early age he went out to his father in 
Ceylon, who was then general manager of the 
Ceylon Railway. He returned to England in 
1891 for his education at St. Paul’s School, 
London, and on completing his schooling he 
went to live in Cornwall. Later, he came to 
London to join the late Mr. S. F. Edge in 
motor-car development, and he was also asso- 
ciated with Lory’s yacht agency. In 1904 he 
founded Perman and Co., Ltd., as representing 
the Delahaye car and a yacht agency. In 1905 
Mr. Perman went to Holland and was greatly 
impressed with the use and performance of the 
hot-bulb engine, then being installed in motor 
boats. In that year he began his long associa- 
tion with the Goedkoop family and the Krom- 
hout Engine Works, of Amsterdam. In 1905 
he crossed from Holland in the “‘ 431,”’ the first 
craft of its kind to be fitted with a semi-diesel 
engine. He entered the boat for the South- 
ampton reliability trials of 1905 and was 
awarded the gold medal. In that year he 
arranged for the Kromhout engine to be built 
in England, and its manufacture was subse- 
quently undertaken by Plenty and Son, -Ltd., 
of Newbury, Berks, and Day Summers and 
Co., Ltd., of Southampton. Kromhout engines 
constructed in this country, and those from the 
Amsterdam factory, were installed by Perman 
and Co., Ltd., in numerous boats and small 
ships as main propelling machinery and in 
larger ships as auxiliaries. Mr. Perman was a 
valued member of the Society of Motor Manu- 
facturers and Traders, and was the chairman 
of its marine section for twenty-five years. He 
was an associate of the Institution of Naval 
Architects and a member of the Institute of 
Marine Engineers. During the war Perman and 
Co., Ltd., were entrusted with the servicing of 
Kromhout engines, which was carried out at the 
firm’s Acton works. Mr. Archibald Perman 
will be long remembered as a man of character 
who endeared himself to a wide circle of 
business friends. 


siecle ad i 
Oil Consumers’ Council 


THE Minister of Fuel and Power has now 
appointed the chairman and thirty-two mem- 
bers of the Oil Consumers’ Council, which it was 
decided to set up after the dissolution of the 
Petroleum Board. The chairman of the Council 
is Sir William Palmer, chairman of the British 
Rayon Federation, and the Building Materials 
Prices Committee, and vice-chairman of the 
British Optical and Precision Engineers, Ltd. 
He was formerly Principal Industrial Adviser to 
the Board of Trade. The work of the Council is 
so consider any matter affecting the sale and 
supply of petroleum products in the United 
Kingdom. Such matters may be considered 
either as the result of representations from 
consumers or on the initiative of the Council. 
The conclusions of the Council will, in appro- 
priate eases, be notified to the Minister of Fuel 
and Power, and the Minister may ask the 
Council to report on any matters which he may 
refer to it. In the selection of members for the 
Council the Minister has considered the recom- 
mendations made to him by bodies representing 
the interests concerned. They include the 
Federation of British Industries, the National 
Association of Manufacturers, the National 
Farmers’ Union, associations representing the 
fishing industry, the British Gas Council, the 
Trades Union Congress, the Municipal Passenger 
Transport Association (Incorporated), the 
National Road Transport ‘Federation, the 
Standing Joint Committee of R.A.C., A.A. and 
R.S.A.C., the Public Transport Association, 
Incorporated, the British Transport Commis- 
sion, the British Air Charter Association, Ltd., 
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the Royal Aero Club of the United Kingdom, the 
Joint Airlines Chairmen’s Committee, the 
General Council for British Shipping, the 
National Chamber of Trade, the Association of 
British Chambers of Commerce, the Parlia- 
mentary Committee of the Co-operative Con- 
gress, the Institute of Petroleum, the Motor 
Agents’ Association, Ltd., and the National 
Federation of Women’s Institutes. The oil 
industry is represented on the Council by Mr. 
C. M. Merrick, managing director and general 
manager of Shell-Mex and B.P., Ltd., and 
chairman of the United Kingdom Petroleum 
Industry Advisory Committee, and by Mr. L. 
Sinclair, director of the Anglo-American Oil 
Company, Ltd., and a member of the United 
Kingdom Petroleum Advisory Committee. The 
term of office of all members, in the first 
instance, is three years. The secretary of the 
Council is Mr. F. E. W. Barnett, of the Ministry 
of Fuel and Power. 


a 


The United Kingdom Engi- 
neering Mission to Canada 


On Tuesday of this week, there was published 
the report of the United Kingdom Engineering 
Mission which spent seven weeks in Canada 
during the autumn of 1948. The Mission was led 
by Mr. E. H. Gilpin, Chairman of the British Food 
Machinery Manufacturers’ Association, and its 
personnel included Mr. Norman Neville, Mr. E. 
Bruce Ball, Mr. A. W. Berry, Mr. W. R. Beswick, 
Mr. D. Maxwell Buist, Mr. F. C. Fitzpatrick, 
Mr. A. G. Grant, Mr. C. 8S. Robinson, and Mr. 
H. V. Yorke, all of whom are prominent in the 
work of trade associations and trade unions 
concerned with the engineering industry of this 
country. The proposal to send the Mission to 
Canada originated with the Board of Trade, the 
purpose being to investigate market possi- 
bilities for certain classes of engineering equip- 
ment for which there appeared to be a demand, 
and to advise on the most suitable methods to 
adopt to secure @ greater volume of exports 
from the United Kingdom to help redress the 
balance of trade between the two countries. 
Dealing with the demand for engineering equip- 
ment and present sources of supply, the report 
emphasises the importance of the Canadian 
engineering industry, which, the Mission says, 
is both’strong and versatile. There are, how- 
ever, many gaps which have to be filled in by 
imports, most of which at present come from 
the U.S.A. One section of the report gives 
some information on Canadian “‘ buying indus- 
tries”? and reviews the public utilities and 
manufacturing industries which provide open- 
ings for the export of engineering equipment 
made in this country. The Mission thinks 
Canadian buyers feel that they have been 
neglected by United Kingdom manufacturers 
of engineering equipment. They would welcome 
catalogues which, it is suggested, should bear 
comparison with United States literature ; the 
distribution of United Kingdom trade and 
technical journals in Canada should be increased; 
and, it is observed, consideration should be 
given to advertising in the Canadian technical 
Press. In a section headed “ Conclusions and 
Recommendations’ the report does not dis- 
guise the fact that the U.S.A. is a formidable 
competitor, and it is urged that the work of the 
Mission must be followed up by more detailed 
investigation and then by action. Every 
section of the engineering industry in this 
country should take early steps, the report 
says, to study the Canadian market for its 
products, and appropriate sections should, it is 
felt, m*aintain specialist representatives in 
Canada. Another recommendation which the 
Mission makes is that young Canadian engi- 
neers should be invited to put in a term at 
United Kingdom engineering works as a form 
of post-graduate training. The report may be 
obtained from H.M. Stationery Office, price Is, 


compe manastil mesicemnmenass 


THe RatLway EXEcUTIVE announces that Mr. 
H. B. Everard, A.M.I.C.E., has been appointed its 
chief officer engineering (maintenance), and Dr. 
F. F. C. Curtis, A.R.1.B.A., architect. 
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Electric Winders. Second edition. By H, H. 
Broughton, M.I. Mech. E. London: EF. ang 
F. N. Spon, Ltd., 57, Haymarket, 8.W,], 
Price 63s. net.—The new edition of this wel]. 
known manual on the design, construction and 
operation of winding engines and mine |voistg 
has been almost completely rewritten. J]; 
includes much new matter and the seven new 
chapters which have been added deal, am ngst 
other things, with Koepe pulley winders, deep 
level winding, intensive hoisting and the skip 
hoisting of coal. In preparing his matter the 
author analysed the design features of upwards 
of 2000 winding equipments and much valuable 
data obtained in this way is concisely presented 
in tabular form. The written matter and t:bles 
are supplemented by numerous diagrams and 
drawings which considerably enhance the value 
of the book. Every aspect of the subject is 
dealt with in a clear, concise manner, and there 
is little doubt that the new edition of the book 
will become a recognised standard work on 
electric winders—as did its predecessor. It is 
interesting to note that Mr. Broughton has 
prepared this as the first of three books on the 
mechanical handling of materials. All engineers 
concerned with this important branch of 
industry will welcome the new book and look 
forward to the publication of the two companion 
volumes. 


Prestressed Concrete. By Professor Gustave 
Magnel. London : Concrete Publications, Ltd., 
14, Dartmouth Street, S.W.1. Price 15s. net. 
—tThe author of this book describes in detail 
the method of prestressing that is used in 
some of the more important prestressed con- 
crete structures built under his supervision, 
and accounts are also given of the methods 
adopted by others. The semi-graphical method 
of calculation given is applicable to the design 
of beams prestressed by any method. The work 
describes the design of simply-supported beams 
and slabs, with numerical examples from 
practice; the design of continuous beams, 
tests on prestressed beams of various kinds, 
including a continuous beam ;_ tests to deter- 
mine the amount of creep in concrete and 
steel and to establish the fact of the high 
resistance to buckling of prestressed members ; 
the reduction in the prestressing force conse- 
quent upon shrinking of the concrete and creep, 
the reduction due to stretching the wires in 
pairs, to the slippng of the wires in fixing 
devices, and to other causes, and coefficients 
are given for use in practical calculations. 
Suitable working stresses are recommended. 
The final two chapters describe bridges, 
buildings, silos and other structures designed 
and erected in prestressed concrete under the 
supervision of the author, and precast pre- 
stressed products. The book constitutes a valu- 
able addition to the literature on the subject 
of concrete. 
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By W. J. Hiscox. London: Sir Isaac Pitman and 
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The Severn Barrage 


PAPER entitled ‘ Tidal Power and the 

Severn Barrage,” by Mr. H. Headland, was 
resented and discussed at a joint meeting of 
the Institution of Civil Engineers and the 
Institution of Electrical Engineers, held at 
Savoy Place, London, on Thursday, February 
grd. The chair was taken by Sir Jonathan 
Davidson, President of the Institution of Civil 
Engineers. 

An abstract of the discussion, which was 
opened by Sir John Hacking, is reproduced 
herewith. 

Sir John Hacking : One of the salient features 
of tidal power schemes is that consideration has 
been given to them over a very long time, with 
considerable expenditure on technical and 
economic investigations, without so far any 
useful result being produced. The schemes 
have always been found “ uneconomic at pre- 
sent,” but expected to be economic in the near 
future, usually on the assumption that the price 
of coal will rise. The difficulty is that when the 
price of coal rises the price of other things rises, 
too, as the author has shown. 

I should like to draw attention to the 
comparative figures of cost per kilowatt. 
The figure for the Severn barrage is given 
as £50 per kilowatt installed on 1944 
prices compared with £179 for the Bay of 
Fundy scheme, and similar figures for other 
projects. The price for the Severn barrage 
scheme, even. on the 1944 figures, seems low, 
and that is undoubtedly due to the fact that it 
is a very favourable situation for a barrage. 
It is clearly one of the most favourable situa- 
tions brought to light by investigations into 
power schemes at the present day. That is 
important, because if a scheme under such 
favourable conditions is not practicable it is 
very doubtful, to say the least, whether any 
other scheme will be practicable. 

I am very pleased thet the author has not 
lent support to the proposal to add pumped 
storage in the Severn scheme, and has avoided 
what was quite an erroneous conclusion by the 
1933 Committee, which reported that the 
combined barrage and secondary storage 
stations could produce electrical energy at a 
cost which would be only two-thirds of the cost 
of that generated at equivalent coal-fired 
stations. This was definitely an error, and an 
error which was dealt with quite effectively in 
Appendix ITI of the 1945 report. I think it is 
desirable that people studying this paper should 
forget that the 1933 report stated that the 
addition of pumped storage would make the 
scheme economic. That is wrong. 

It is quite clear, I think, that only in excep- 
tionally favourable circumstances can pumped 
storage economically come to the assistance of 
tidal power schemes, or, for that matter, to the 
assistance of steam power stations, because 
pumped storage schemes were first proposed to 
enable a steam power station to be used at a 
greater load factor, to supply electricity to 
motors driving pumps during the night, when 
the load was light, in order to generate elec- 
tricity at a pump station to help over the peak. 

We must accept the view, after all that the 
author has said, that the Severn barrage scheme, 
if it goes ahead, will have no kilowatt value at 
all. It will not save the installation of a single 
kilowatt of generating plant elsewhere which 
will be required to meet the peak demand, so 
that any expenditure on it is expenditure not 
required- to meet the essential needs of elec- 
tricity supply. That raises the question, there- 
fore, of whether times such as the present are 
appropriate to initiate a scheme of this sort. 
In these days, when we are short of labour and 
material for essential services, it seems clear 
that we should not devote our limited resources 
to a scheme of this sort. The scheme, however, 
undoubtedly has very great value as a potential 
coal saver, and attention should not be diverted 
from that. From the variation of the coal 
prices and Board of Trade indices, it is clear 
that these have risen very steeply over the 


years. If it were possible to get the advantages 
of a fairly low figure on the curve for capital 
cost and a fairly high figure on the curve for 
the price of coal, obviously we should come 
nearer to having an economic scheme. There is 
little doubt that if the Severn barrage had been 
proceeded with in the ’30s on the basis of the 
Brabazon report—omitting, of course, the 
pumped storage scheme, with which I have 
already dealt—it would at present coal prices 
and at present rates of interest almost certainly 
have been a paying proposition. 

The decision, therefore, as to when a scheme 
of this sort should be initiated is essentially one 
of timing. I submit that it is the sort of scheme 
which ought to be kept back for a time of 
depression, when labour and materials can be 
made available-to avoid unemployment. In 
that connection, I should like to mention that 
it was in precisely those conditions that the 
very successful hydro-electric scheme of the 
Galloway Water Power Company was initiated ; 
it was initiated during a slump and had the 
benefit of unemployment grants. 

Mr. B. D. Richards: The author remarks 
that calculations for the 1945 report showed 
that single-basin, ebb-tide working was the 
most favourable for the Severn. That is 
undoubtedly so. Various alternative schemes 
have been put forward for the Severn barrage 
from time to time, and all these have had as 
their object the production of a double basin. 
The site is not suitable for that; the double 
basin makes it very costly, and also interferes 
with the regime of the estuary. The relatively 
slight advantage which can be obtained from 
double-basin working is not by any means 
commensurate with the very large extra cost 
which would be involved. Personally, I think 
that the double-basin system is only worth 
while where you have an exceptionally favour- 
able and suitable site for it, as happened in the 
Petit Codiac scheme. 

I think that rather too much emphasis has 
been laid on the restriction of output in the 
first fifteen years of the life of the barrage. 
This restriction is an arbitrary one. It is 
difficult to believe that the authorities con- 
cerned would restrict the output of the scheme 
when it was once constructed. 

In the 1945 report, the cost of power was 
given in two forms: (i) at the barrage sub- 
stations, and (ii) at the point of delivery, the 
latter including the full cost of the transmission 
system. The reason for this double rate was 
that it was open to argument how much, if any, 
of the transmission system was fairly debitable 
to the barrage. The author suggests that 65 
per cent should be so charged. In view of the 
fact that the scheme is situated fairly centrally 
among the big towns of South Wales and 
Bristol, I cannot see why transmission should 
be charged at all, and why the measure of the 
value of the barrage should not be the cost of 
the power at the sub-stations. 

The author states that the coal saving 
was estimated at 1-046lb/kWh of tidal 
power for the first fifteen years, and that 
the average for the remaining sixty-five years 
would be 0-7631lb/kWh. This latter figure 
was not included in the report, but appeared 
in Appendix VI. It is based on the assumption 
of a steadily improving thermal efficiency of 
the steam engine. In regard to this, the report 
states that any estimate of the saving in the 
following sixty-five years of the eighty-year 
period of amortisation of the civil engineering 
works of the barrage cannot accurately be 
foretold. 

The author suggests that expenditure could 
be reduced by improving civil engineering con- 
struction methods. I am afraid that I am not 
so optimistic in that direction. Before the 
1945 report, methods of civil engineering con- 
struction were very closely investigated, and 
the latest methods of construction, some of 
which were developed in the war, were applied. 
Substantial savings were effected in the civil 
engineering works over the 1933 scheme, but 
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they were unfortunately swamped by the rise 
of prices meanwhile. There do not seem to be 
any strong grounds for expecting any further 
serious saving in civil engineering works, apart 
from the question of prices. 

The estimate of the cost of power on the 
1944 basis was 0-199d./kWh at the barrage 
and 0-263d./kWh at the delivery point, and 
these figures, assuming the subsequent rise 
suggested by the author, would become 
0-255d./kWh and 0-334d./kWh respectively. 
The present cost of steam power is well over 
0-50d./kWh, and the margin seems sufficient 
to justify the author’s conclusion that there is 
no technical reason why the construction of 
the Severn barrage should be delayed. 

Sir John Kennedy: I welcome this paper 
because I am very keen on this development, 
and I am glad that the author has put forward 
a number of suggestions which engineers should 
consider by which the cost of these works could 
be reduced. In addition to the ways which the 
author has mentioned, I should like to ask him 
whether it would not be practicable to reduce 
the length of the turbine-house, which seems 
to me to be extraordinarily long at 2250ft, 
representing 140ft per machine. Have the 
engineers considered the possibility of using 
geared alternators, and so reducing the total 
cost of the foundation work considerably ? 

On the value of the output, I think there are 
certain points which should be mentioned. 
I think that this energy is worth more than the 
figure which is quoted in the report, namely, the 
running cost of the coal at the most economic 
stations imaginable. The position now is 
that if the Severn barrage scheme is ever con- 
structed it will be owned and operated by 
the British Electricity Authority, who will have 
complete control, and I am certain that if one 
authority owns both the barrage and all the 
steam stations it will be able to make very much 
better and more economical use of the Severn 
barrage scheme than is indicated in the paper. 
Looking at it the other way round, if the British 
Electricity Authority was asked to produce all 
these extra units at steam stations at off-peak 
periods, they would not say that they could 
produze them at the running cost of coal only, 
but would have all sorts of additions for other 
works costs. 

Another very important point about this is 
the difficulty of obtaining sites for additional 
power stations, especially in the London area. 
The new stations which are to be built in ten 
or fifteen years’ time will have to be a long way 
from London, and they will all involve heavy 
transmission costs. If the Severn barrage is 
constructed with this transmission system as 
indicated in the report, the transmission system 
could be made use of for the supplementary 
stations which could then be built in South 
Wales near the coalfields, and then the Severn 
barrage itself would not need to be debited 
with the whole cost of the transmission, and the 
position would look quite different. 

My final point is the importance nationally 
of saving something like 1,000,000 tons of coal 
a year. If we can save that amount of coal and 
export it, it will help our national adverse trade 
balance in the very best way possible. 

Mr. H. R. Lupton : I want to refer to one or 
two small points dealing with economic con- 
siderations. The author says that the cost of 
tidal energy is almost constant over the life of 
the barrage. As long as that is properly inter- 
preted I quite agree with it, but operating 
costs, of course, will not be constant over the 
life of the barrage, but will rise or fall as the 
cost of materials and labour rises or falls. 
Interest and sinking fund charges, on the other 
hand, would remain constant if they were at a 
fixed percentage on a known expenditure, but 
I maintain that that is not the true capital 
cost of a scheme which is, as we have just heard 
from Sir John Kennedy, a national scheme. 
That would be the true cost to a body who had 
borrowed money from some unwary lenders at 
a fixed rate of interest over the period of the 
loan, lenders who were content to be paid back 
at the rate of, say, the 3 per cent taken in the 
paper, in paper pounds and cupro-nickel shillings 
on what they had lent, irrespective of the fact 
that the paper pounds and cupro-nickel shillings 
might in the future have much less real value 
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than they had when the money was lent, and 
it was different from the cost to the nation. 

The cost to the nation—and this is a national 
scheme—is really the value of the products 
that the nation might have obtained by 
laying out the money which had been spent on 
the barrage on some other productive scheme. 

I think that it is exceedingly important that 
this point should be realised, because non- 
realisation of it is a direct encouragement to 
large capital expenditures now, when we can 
least afford them, on the mistaken assumption 
that the annual cost in the future of those large 
capital expenditures will be immune from the 
possible rises in costs to which we are going ,to 
be subjected in the future. That argument is, 
of course, vitiated if coal itself should rise quite 
out of proportion to the rise of other com- 
modities, but the author shows that that is 
not tending to be the case at present. It is also 
vitiated if the work is put in hand as a relief 
work, because if you do not put a work in hand 
when unemployment is rife you are not making 
use of labour which you might usefully employ. 
My argument holds good only where a direct 
comparison is sought. 

Mr. H. Nimmo: Power from the tides is 
alluring, but disappointing. Even to-day, 
can anyone point to a successful tidal power 
installation ? As a measure of the interest in 
this subject, however, I am told that over 400 
patents have been granted for the development 
of tidal power. An insurmountable drawback 
with all tidal power schemes is the limited head, 
and consequently the large quantities of water 
to be handled, and also, of course, the inter- 
mittent or variable output, depending on 
whether it is a single-basin or a two-basin 
scheme. 

The author refers more than once to cutting 
down the cost of the scheme, and he says “ it 
should be possible to devise an electrical system 
actuated by head and tailwater devices which 
could operate the runner blades and guide 
apparatus to give the output changes required 
over the tidal cycle.”’ That is a suggestion that 
a cheaper form of governing could be devised. 
If that were a fact and could be carried out, 
it would make a wonderful saving. Perhaps 
the author will say more about what he has in 
mind. 

I am sorry that the author has not given more 
attention to the two-basin type of development, 
and I disagree with his conclusions. Why does 
he say that the operation is complicated when 
in a two-basin system you get continuous power 
although the volume may vary? At the 
Electricity Commission I had the good fortune 
to report on a number of tidal power schemes, 
including several two-basin schemes. Some of 
these projects were located ai the Wah, More- 
cambe Bay, Menai Straits, the Severa, Milford 
Haven, Chichester, and on the Crouch and 
Roche in Essex. 

As regards the Severn, the author suggests 
that the cost will be very great, and, as the 
scheme which we considered involved over 12 
miles of embankment built in the estuary, he 
is probably right: but in the case of a much 
smaller scheme, the Crouch-Roche proposal, 
with an estimated 3000kW, 3,000,000kWh, 
consisting of a dam across the junction of the 
two rivers and a power station in between, the 
scheme was very favourable. If only the tidal 
conditions there were equivalent to the tidal 
conditions in the Severn, I feel fairly certain 
that that scheme would have been carried out. 
I still think that it may be possible to find a 
suitable site in or near the Severn Estuary 
where a two-basin scheme could be tried out. 
If it is not possible to find such a site, I think 
that the Crouch-Roche proposal should be 
reconsidered. 

Mr. E. L. E. Wheatcroft: I suggest that the 
question of firm capacity has nothing to do with 
the Severn barrage at all, but should be con- 
sidered entirely on its merits. The confusion 
of thought, I think, arises because there are 
numbers of hydro-electric schemes where 
pumped storage is very properly considered, 
schemes where there is in any case high-level 
storage, and where there is in any case spill- 
water available to give the additional energy 
which you are going to waste in your pumped 
storage. The Severn barrage scheme seems to 
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be the one scheme which does not fulfil this 
condition, and therefore it is the one scheme 
where the pumped storage must stand on its 
own or not at all, and very rightly in the 
original report and in this paper it was turned 
down. The figure given works out at £60 per 
kilowatt on the 1944 prices, or £75 on present- 
day prices. 

Sir John Hacking has raised the question 
of the scheme as a coal-saving device, and Mr. 
Lupton complains that the scheme is compared 
with paper pounds. I think that this does less 
than justice to the paper, and perhaps the 
paper does less than justice to the report on 
which it is based. In the report, the scheme was 
very properly compared with coal saving and 
not with paper pounds. The report pointed 
out, also, that the efficiency of thermal power 
stations is going up quite rapidly, and ulti- 
mately, I think, the report suggested that the 
efficiency would be 40 per cent, not an impossible 
figure, in view of the fact that reheat thermal 
stations are now, on quite low temperatures and 
pressures, producing a figure of 32 per cent, and 
36 per cent is hoped for very soon. The scheme, 
therefore, has to compare the coal saving not 
only against the present-day efficiencies of the 
plant, but also against the future efficiencies, 
and this is very properly brought out in the 
main report. 

Mr. E. M. Johnson: I had intended to give 
some details of the limits of alternator design, 
but in view of the lack of time I shall have to 
give only my conclusions. 

My conclusion is that, for 11 kV, a machine 
having a wheel diameter of 48ft, with a ratio 
of length to pole pitch of 3, self-ventilated, is 
the most economical, and I find that such a 
machine fits just comfortably in the space of 
55ft 6in diameter which the author has so 
thoughtfully provided. 

To mention one or two other points, there 
is no advantage in aluminium field windings, 
because the rim of minimum flywheel effect 
can carry all the load we need. I doubt whether 
higher operating temperatures are of much 
value. As far as the rotor is concerned, it is 
easy to keep the temperature rise down, because 
you put plenty of copper on. That is not 
entirely loss, because copper contributes to the 
flywheel effect which is necessary and keeps 
down the size of the exciters. On the stator 
coils we have room only for }in wide copper, 
and we cannot go narrower than that, so that 
any saving must come off the depth. The slots 
are 6in deep and there is about 4in of copper. 
A reduction of 10 per cent in the amount of 
copper would put up the temperature rise 15 
per cent and reduce the diameter of our 48ft 
machine by less than lin. I estimate roughly 
that if we did that it would mean a saving of 
about £250 for the machine in copper and about 
£100 on core steel, but a dead loss of 25kW 
going on all the time that the machine operates. 

The author’s proposal to mount the thrust 
bearing on the turbine cover is eminently sound. 
I am sorry that we did not think of it five years 
ago, but it has been done since. 

Mr. G. R. Falkiner Nuttall: On the question 
of direct utilisation of tidal energy, reference is 
made to the question of storage of heat. In 
America, very great progress has been made 
recently on heat storage by the use of another 
liquid than water. For those who have not 
seen the American publications on this matter, 
I would say that the system is known as “‘ liquid 
heat.” The liquid consists of a fluid which 
does not evaporate under 800 deg. Fah. and 
which will not freeze. By using this instead of 
water, we can get a great deal more storage 
than we can by the ordinary system, and 
therefore any heat source can be used which 
is only intermittent, such as tidal power, and 
the heat can be drawn off as required. It is 
available either for industrial purposes or, as 
Mr. Donkin has already investigated, for the 
usual district heating schemes. Actually, 
research is quite advanced in this country and 
in Sweden also, and this method of heat storage 
may be a valuable contribution in the future. 


Messrs. R. H. Abell, W. Arron Wales, E. A. 
Logan, A. C. Kaye, J. Gogan and Major T. 
Rich also contributed to the discussion, after 
which the author of the paper replied briefly. 
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Fuel Economy and Production 
Efficiency* 


As a result of a survey recently carrie:! out 
by the Institution of Production Enginec:s jn 
collaboration with its affiliated firms, wit! the 
object of ascertaining the effect on productivity 
of various methods employed to reduce con. 
sumption of fuel and power, the following 
observations are put forward. 

The principal methods employed last winter 
were as follows :— 

(1) Staggered hours. 

(2) Transfer of equipment with heavy power 
consumption to night shifts. 

(3) Use of private generating plants. 

(4) Installation of power factor correction 
capacitators. 

(5) Economy in fuel for space heating. 

These methods were used both singly and in 
combination. 

During the winter of 1947/48 approximately 
25 per cent of the firms who co-operated in 
this survey introduced some form of staggered 
hours. Although the necessary load shedding 
was achieved, the majority of firms using this 
method stated that it had resulted in loss of 
production and increased costs. It also caused 
a considerable amount of unrest amongst 
labour, particularly amongst employees above 
the age of sixty, and the incidence of sickness 
and absenteeism rose fairly heavily. More- 
over, the staggered hours resulted not only 
in loss of production, but in deterioration of 
quality. 

A number of firms adopted with success a 
scheme whereby certain machine tools, furnaces 
or equipment using a considerable amount of 
power in relation to other machines, were used 
only on night shift. This method was very 
satisfactory, although it would not be suitable 
for every type of firm. In some companies 
this system of working was carried out by 
volunteers, whilst in others, particularly attrac- 
tive terms had to be offered to the operators 
to induce them to transfer to permanent night 
shift for the winter months. This scheme had 
the merit of inconveniencing as few of the 
workpeople as possible, while the main body 
of the works carried on under normal conditions. 
In some cases, load shedding during the day 
was found to be necessary in addition to these 
measures, 


Use oF PRIVATE GENERATING PLANT 


During last winter, approximately 35 per 
cent of the firms covered by the survey already 
possessed their own generating plant or pur- 
chased it to supplement the public supply. 
For the coming winter of 1948/49 this per- 
centage has been greatly increased, and is 
now approximately 50 per cent. In several 
cases, generators were employed in conjunction 
with other methods such as strict economy in 
space heating at peak periods. The full saving 
was achieved without adversely affecting 
production. 

For small factories it is worth while to men- 
tion the experiment of one firm which used, 
during the fuel economy period, four Fordson 
‘** Major” tractors which were driven without 
any difficulty into line with the shafting and 
the drive taken from the power take-off. These 
Fordsons gave a consistent output of 30 h.p., 
the four machines giving a total output of 
120 h.p. Incidentally, these tractors gave 
complete trouble-free service forty-four hours 
per week over a period of six months. This 
would appear to be an ideal solution in circum- 
stances where it can be operated. 

A great saving can also be introduced by 
means of power factor correction capacitators. 
It is well known that a.c. apparatus takes from 
the line far more current than it uses, and if 
efficiency is to be obtained this flow of extra 
current must be eliminated. The installation 
of these capacitators generally produces 4 
large saving, with no loss of production, and 
it is suggested that careful consideration should 
be given to the possibility of installing such 
equipment in all factories. 

The opinion was expressed by some firms 





* From a memorandum issued by the Institution of 
Production Engineers, Dec. 1948. 
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that alternative schemes cannot be run satis- 
factorily in the same town. The employees 
do not understand why some firms can work 
normél hours whilst others cannot, and draw 
the conclusion that there is lack of ingenuity 
on the part of the management ; consequently, 
they feel resentment, and their output and its 
quality both suffer. 

These misunderstandings could no doubt 
be corrected if fuller explanations concerning 
the operation of such schemes were given to 
the w orkpeople. 

It is felt that individual firms should be 
allowed to adopt the most efficient means 
available for carrying out the necessary fuel 
and power saving in their own particular case, 
and the Regional Boards should undertake 
the necessary propaganda to convince the 
workpeople of the need for such measures. 


Marine Anti-Corrosion 
Compositions 


At a meeting of the Iron and Steel Institute 
in 1946 it was disclosed that the Royal Navy 
had made extensive trials of an anti-corrosive 
paint formulation by the Marine Corrosion 
Sub-Committee of the British Iron and Steel 
Research Association, with satisfactory results. 

An interim report, obtainable from the 
British Iron and Steel Research Association, 
has now been issued by the Joint Technical 
Panel, formed by the Marine Corrosion Sub- 
Committee in September, 1946. On this panel 
are represented the Marine Corrosion Sub- 
Committee, the Admiralty Corrosion Commit- 
tee, the Association of Ships’ Compositions 
Manufacturers, and the British Shipbuilding 
Research Association. Under the chairman- 
ship of Mr. F. Fancutt, of the Railway Execu- 
tive (British Railways), the panel has initiated 
tests of sixty-eight spec'al formulated anti-cor- 
rosive compositions. The interim report outlines 
progress up to the point where tests were 
actually applied. 

The sixty-eight compositions comprise sys- 
tematic variations of mixtures of basic lead 
sulphate, white lead, aluminium powder, 
Burntisland red and barytes. All pigmenta- 
tions have been duplicated in compositions 
bound, respectively, with a modified phenol- 
formaldehyde/stand oil medium and a couma- 
rone/stand oil medium. In addition, three of 
the pigmentations have been bound with each 
of five other media, including chlorinated 
rubber, and media derived from the modified 
phenol-formaldehyde/stand oil medium by the 
substitution of dehydrated castor oil or tung 
oil for part of the stand oil. 

The preparation and the exposure of the 
specimens are described. Two coats of the 
anti-corrosive compositions under test were 
applied to the specimens and in each case the 
painting system was completed with a final 
coat of an anti-fouling composition to an 
agreed formulation, which was the same 
throughout. Two types of test were applied : 
raft trials under conditions of complete immer- 
sion at Caernarvon and Emsworth, and accele- 
rated laboratory tests, using the C.R.L. high- 
speed rotor, which is described in the report. 
These laboratory tests were conducted in 
collaboration by the Chemical Research Labo- 
ratory, Teddington, and the Admiralty Metal- 
lurgical Laboratory, Emsworth. Tests have 
also been undertaken to ascertain the can 
stability of the compositions, both at room 
temperature and at 120 deg. Fah. 

The importance of corrosion of ships’ bot- 
toms needs no emphasis. Laboratory esti- 
mates at the Chemical Research Laboratory 
indicate that unpainted ship plate jin thick, 
on a ship steaming at 20 knots for six months 
in the year, would lose by corrosion its safety 
margin of 20 per cent thickness in about 2} 
years at the rate of about 1-5mm (0-06in) per 
year. Comparable estimates for ships in ser- 
vice are difficult to obtain because of widely 
differing service conditions. One ship in ser- 
vice, for example, was found to have an 
extreme difference of thickness of tin between 
two points on the same plate, a probable wast- 
age of 17 per cent. If wholly effective anti- 
corrosion measures could be devised, therefore, 
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the corrosion allowance made in the present 
Lloyd’s regulations for scantlings and hull 
material could be reduced and a corresponding 
amount of steel (and weight) could be saved. 





Fast Charging of Car Batteries 


Fast chargers have become popular in recent 
years mainly because they enable garages to 
give a prompt recharging service to motorists. 
The makers of the fast chargers usually recom- 
mend them exclusively for the occasional 
emergency boosting of healthy run-down car 
batteries. We learn that the Chloride Electrical 
Storage Company, Ltd., Exide Works, Clifton 
Junction, near Manchester, as battery makers, 
can endorse this recommendation, provided 
that the chargers are correctly operated, and 
provided that they incorporate suitable safe- 
guards to prevent damage to the batteries. 

From the battery point of view this company 
considers it unfortunate that (for reasons con- 
nected with the charger design) the fast chargers 
so far marketed have been of the constant- 
current rather than the constant-potential 
class. The latter would be considerably more 
foolproof since its characteristics would be self- 
regulating to a large extent. The high back 
e.m.f. of an unhealthy battery would in most 
cases automatically reduce the charge rate 
to a safe figure. Similarly, the tapering down 
of the rate as the battery charge came up would 
reduce the risks of high temperature and undue 
wear on the plates, even if the charge were kept 
on longer than necessary. 

The chargers actually on the market, how- 
ever, give practically a constant-current out- 
put, irrespective of the battery voltage. Typical 
figures obtained on ‘a recharge are, for example, 
100A tapering to 80A, or 80A tapering to 60A. 
Under these circumstances the following 
important limitations will apply from the 
point of view of the battery. 


NuMBER OF Fast CHARGES 


The number of fast charges given to any one 
battery should be strictly limited. Even under 
the most favourable conditions, rapid recharging 
tends to cause increased wear and tear of the 
plates, mainly because of the very heavy 
gassing which is unavoidable towards the end 
of the charge. This has been demonstrated 
by laboratory cycling tests; with repeated 
fast charging the number of cycles obtainable 
is only about 25 per cent of that obtained on 
normal cycling. It will be clear, on the other 
hand, that so long as a given battery is not 
“fast charged ’”’ more than half a dozen to a 
dozen times during its life, its eventual life 
will not be noticeably affected. 


LIMITING THE LENGTH OF CHARGE 


The fast charge should be terminated before 
excessive temperature rise can occur. Even a 
healthy battery can be seriously damaged on a 
single fast charge if this is kept on too long, partly 
because of the extra wear on the plates caused 
by gassing, but mainly because of the risk of 
undue temperature rise. It is therefore highly 
desirable to provide some automatic means of 
limiting the length of the charge. 

This may take the form of a thermostat 
inserted in one of the battery cells, which is 
arranged to cut down the charger when the 
temperature reaches a predetermined figure, 
preferably not higher than 125 deg. Fah. It is, 
of course, essential that the thermostat should 
fit properly in the cell vent, and that it should 
actually be immersed in the electrolyte. 

An alternative method is to provide the 
charger with a time switch, which will shut it 
down when a predetermined time has elapsed. 
This time switch is pre-set according to the 
original state of discharge of the battery, as 
determined by readings taken with a hydrometer 
and a high-rate discharge tester. 

There is not much to choose between these 
two methods, both of which achieve much the 
same result in practice. The thermostat 
system has the advantage of being based 
directly on the battery temperature, which is 
the most important factor involved, but it 
may mean that the battery is gassed for a 
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longer period than actually necessary when the 
ambient temperature is low. The time switch 
system, on the other hand, unless intelligently 
supervised, may mean that the battery reaches 
an excessive temperature before the switch 
operates, particularly if the ambient temperature 
is high. In the absence of a thermostat it is 
always desirable to check the temperature rise 
whilst fast charging. A further useful check 
is to see that the battery voltage does not rise 
above 8-5V on a 6-V battery, which would be 
an indication that the cells are incapable of 
absorbing the fast charge without damage. 


CONDITION OF BATTERY 


Fast charging should be restricted to run- 
down batteries which are in healthy condition. 
An unhealthy battery can readily be damaged 
by fast charging. If the battery as a whole is 
sluggish or sulphated, particularly if it is 
known to have been standing in an over- 
discharged condition for a lengthy period, it 
can only be recovered by @ long, slow recharge. 
Such a battery on fast charge would gas 
violently from the commencement and would 
show a very rapid rise in temperature. Similar 
remarks apply to the case of a battery in which 
the upper portions of the plates are sulphated, 
due to standing for a long period with a low- 
level of electrolyte. 

The condition of the cells must, therefore, 
be checked beforehand with a hydrometer and a 
high-rate discharge tester. If all the cells show 
practically zero readings the battery is unsuit- 
able for fast charging. These precautions are 
particularly necessary if the charger is fitted 
with the time switch system of control. 

The provision of a thermostat does, of course, 
afford a partial safeguard against the overheat- 
ing of a sluggish or sulphated battery. It does 
not, however, entirely obviate the risk of 
damage, and a preliminary check on the con- 
dition of the cells is therefore still necessary. 

A further object of the preliminary tests is 
to make sure that the battery does not contain 
weak or short-circuited cells. If such a battery 
is fast charged the weak cells may be per- 
manently damaged. Neither method of control 
affords any definite protection against this, 
because even with the thermostat system there 
is no assurance that the weak cell is the one in 
which the thermostat is fitted. 

Fast chargers are definitely unsuitable for 
giving initial charges to new batteries. Any 
attempt to use them for initial charging would 
result in permanent damage against which no 
system of control affords any safeguard. It is 
essential that initial charges should be given 
at a slow rate over a long period in strict accord- 
ance with the instructions issued by the battery 
maker. 

From the foregoing remarks it follows that 
fast charging should be regarded as an auxiliary 
to, and not a substitute for, the normal method 
of chargmg. A normal low-rate charger is an 
essential equipment for every garage. A fast; 
charger may be installed as well, so that quick 
service may be given where the conditions are 
suitable, provided that the necessary limitations 
and safeguards are properly observed, so that 
battery troubles are evoided and efficient service 
given to the customer. 

—_—_>——__—_ 

Fruorescent Lamp Firrinc For Mines.—The 
entry of dust into lighting fittings employed in or 
about coal mines must be avoided as far as possible, 
and while the complete exclusion of dust is prac- 
tically impossible, the G.E.C. has endeavoured to 
meet this problem in the “ F.16919” fitting, and 
has now produced an additional dustproof fiuores- 
cent fitting, ‘‘ F.62027,” which is particularly suit- 
able for the lighting of picking belts and the pit 
bottom. Although it is based on the industrial type 
fitting “ F.16919,” the new design incorporates a 
clear ‘“‘ Perspex” visor sealed with Bostick. The 
visor retaining bolts are of the captive type and are 
cadmium-plated. Suspension brackets are arranged 
for wire suspension, and provision is made for the 
fitting of armoured cable glands. Through wiring 
is facilitated by means of a large, robust terminal 
block. The gear housing is large enough to accom- 
modate the standard 80-W cubic choke for 200/250V 
or the leak transformer for 110V, together with 
starter and capacitor (a.c., 50V supply). Equipped 
with a 5ft 80-W Osram fluorescent tube this new 
G.E.C. dustproof fitting will be made to customers’ 
order only. 
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le Stabilising System for Electric 
Machines 


HIS article describes a system designed 

for stabilising the voltage and speed of 
rotating electric machinery by the use of an 
electronically controlled vibrator relay. The 
system was evolved as a result of research and 
development work carried out during the 
war with a view to obtaining an exceptionally 
steady voltage from a d.c. generator. The 
primary aim was to devise a precisely regulated 
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Fic. 1—D.C. GENERATOR VOLTAGE 
CONTROL-—BASIC CIRCUIT 


generator to be used in place’ of a large battery, 
which could not be maintained satisfactorily 
under the prevailing conditions. 

In its present form the regulating system is 
suitable for.a number of important applica- 
tions, including the voltage regulation and 
stabilisation of d.c. generators; the voltage 
stabilisation of alternators; the speed control 
and stabilisation of d.c. motors and Ward 
Leonard drives, and the speed stabilisation of 
driven shafts through eddy current clutches. 

In principle the Brookhirst-Pearson regulat- 
ing system is based on the well-known “‘ Tirrell ” 
type of voltage regulator in which permanent 
resistance in the exciter (or auxiliary exciter) 
circuit is rapidly inserted and cut out by a 
vibrator relay. Evidently the mean exciter 
current in these circumstances depends on the 
ratio of the closed contact period of the relay 
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GENERATOR VOLTAGE CONTROL 
WITH AMPLIFICATION 


(when the resistance is short-circuited) to the 
open contact period (when the resistance is in 
circuit). By varying this ratio the mean field 
current can be varied. 

A specially designed spring-loaded polarised 
relay with a polarising magnet and operating 
coil is used for this purpose. The contact- 
making and breaking element of this relay is 
spring-mounted and operates as a vibrator with 
a very small amplitude and a frequency of 
30 c/s to 50 c/s, as described below. The 
operating coil is so arranged that current 
passing throught it tends to open or close 
the contact gap. Any variation of cur- 
rent will therefore tend to increase or decrease 


the gap between the fixed and moving con- 
tacts and will thus vary the ratio of short- 
circuit to open-circuit time when the relay is 
vibrating. 


D.C. VoLTaGE STABILISATION 


The operation of the regulating system is 
readily appreciated by considering a typical 
application, such as the stabilisation of voltage 
of a d.c. generator. For this purpose the basic 
circuit, using a vibrating relay and omitting, 
for the time being, thermionic amplification, 
is shown in Fig. 1. With this arrangement 
any fall in the voltage of the generator G 
reduces the current in the operating coil and 
the relay is so arranged that this drop in coil 
current causes a decrease in the contact gap. 
Accordingly, if the moving contact is vibrating 
cyclically, the closed-contact period is increased 
causing an increase in exciter field current and 
exciter voltage and a corresponding rise in the 
generator field current and the generator 
terminal voltage. Likewise, any tendency for 
the generator voltage to rise above the preset 
value is counteracted by opening of the con- 
tacts and a decrease in the exciter field current. 

Vibration of the moving contact of the relay 
is achieved with the help of the condenser C 
connected as shown in Fig. 1. When the 
relay contacts are closed the resistance R, 
is short-circuited, causing an increased exciter 
booster voltage and an increased charge on 
condenser C. The charging or impulsing cur- 
rent flows, as indicated, through the relay coil 
in the same direction as 
the operating current, 
causing the contacts to 
open. Opening of the 
contacts reinserts the 
resistance R,, reduces 
the exciter voltage and 
allows the condenser 
to discharge in the 
opposite direction. The 
discharge current in the 
relay coil now opposes 
the operating current 
and causes the relay 
contacts to close again. 
This cycle of opera- 
tions is repeated con- 
tinuously and _ brings 
about the necessary 
contact vibration. An 
incidental function of 
the condenser C is to 
exert a stabilising effect 
on the circuit. 

With the arrange- 
ment described above, 
the closeness of regula- 
tion is limited by the 
sensitivity of the relay 
and the constants of 
the regulated system, 
including the time con- 
stants of the field cir- 
cuits. In general it is 
difficult to achieve satis- 
factory regulation closer 
than about +0-5 per 
cent. However, the sen- 
sitivity of the relay and 
the whole system can 
be considerably increased by electronic ampli- 


’ 


fication, a triode A being interposed between - 


the control relay and the generator terminals. 
This modification of the original circuit, to- 
gether with certain other refinements, is 
indicated in Fig. 2, from which it will be seen 
that the generator voltage fluctuations are 
applied through a grid bias battery to the 
grid of the valve and that the resulting ampli- 
fied anode current passes through the operating 
coil of the relay, which functions in the same 
way as described above. It is claimed that by 
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this means regulation can be maintained within 
+0-1 per cent of the nominal value except 
momentarily during major changes of loa 

In this particular circuit the h.t. s pply 


FIG. 3-VOLTAGE REGULATOR FoR 
D.C. GENERATOR 
for the valve is taken directly from the bus- 
bars; alternatively, it can be taken from a 
separate source. The anode current can be 
set by varying the spring bias of the vibrator 
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FIG. 4—ALTERNATOR SWITCHBOARD FOR FILM RECORDING STUDIO 


relay, the desired voltage being obtained by 
varying the position of the potential divider. 
The valve is an M:H.4 triode and normally 
increases the sensitivity of the relay to voltage 
changes by about thirty times. Usually the 
regulator operates with an anode current of 
about 4mA, so that the valve with its rated 
current of 10mA should have a very long life. 
To avoid an excessive rise in generator 
voltage in the event of a fault in the valve 
or vibrator relay, an excess voltage relay is 
incorporated in the circuit as shown in Fig. 2. 
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This relay is arranged to trip if the generator 
voltage should rise above a preset level. It 
will be seen that tripping-of the excess voltage 
relay causes the resistance R, to be reinserted, 
pringing the generator voltage down to the 
minimum value. This relay also takes con- 
trol on starting while the valve filament is 
warming up. A reversing switch is ineluded 
in the circuit, and occasional reversal will 
remove any possibility of the electrical trans- 
fer of metal from one contact to the other over 
long periods of operation. : 

A typical Brookhirst-Pearson voltage regu- 
lator panel for controlling the output from a 
dc. generator is shown in Fig. 3. This par- 
ticular wall-mounting equipment was supplied 
to the Ministry of Works for use at a fuel re- 
search station. 

The same system can be applied to the stabilis- 
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FIG. 5-MOTOR SPEED STABILISATION—BASIC 
CIRCUIT 


ation of voltage at the terminals of an existing 
dc, supply. For this purpose a closely regu- 
lated booster driven by a@ separate motor is 
connected into one of the supply lines. The 
field circuit of this booster is provided with an 
exciter arranged so that positive boost is ob- 
tained with low excitation and negative boost 
with full excitation. The vibrator relay con- 
trols the exciter field in the same way as in 
d.c. generator control (Figs. 1 and 2). 


VOLTAGE STABILISATION OF ALTERNATORS 


With only minor modifications, the system 
described for d.c. generators can be adapted 
for the control of single-phase or poly-phase 
alternators. It is necessary to connect a rec- 
tifier between the a.c. bus-bars and the valve 
grid so as to superimpose upon the grid bias 
battery a d.c. voltage proportional to the a.c. 
alternator voltage. The valve h.t. supply 
can be derived from a separate source or, 
alternatively, from the stabilised alternator 
output, through a suitable rectifier. 

This sytem is specially applicable to film 
recording work, in which constancy of supply 
frequency is vitally important. The switch- 
board illustrated in Fig. 4, for example, was 
supplied to a film company for stabilising the 
frequency of supply to camera motors, back 
projection drives and sound charinels. Two 
d.c. motor-driven 20-kVA alternators are con- 
trolled by this switchboard, which includes 
two panels for each alternator. One of these 
panels controls the alternator output, while 


the other panel embodies Brookhirst-Pearson’ 


regulating equipment for controlling the alter- 
nator frequency. Each alternator feeds on to 
a set of bus-bars running the whole length of 
the board and synchronising gear is provided 
for parallel running, during which operation 
the frequency of one alternator is stabilised 
while the other alternator is kept in step by 
load-sharing gear. 


SPEED STABILISATION OF D.C. Motors 


Speed: stabilisation of d.c. motors can be 
effected by suitably adapting the regulating 
system for the control of the motor field cur- 
Tent. For this purpose motor speed changes 
must be converted into voltage changes to 
Operate the polarised relay. The required 
impulses are obtained from a permanent mag- 
net tachometer generator, coupled to the motor 
under control, the output voltage being directly 
proportional to the speed. The operation of 
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the regulator then tends to establish constant 
voltage at the generator terminals, thus keeping 


the motor speed constant. Since an increase 
in field current is required to produce a drop in 
motor speed the exciter must be connected in 
such a way that its voltage opposes the supply 
voltage ; that is to say, the exciter acts as a 
negative field booster and a rise in its e.m.f. 
reduces the motor field current. The basic 
circuit is shown in Fig. 5. The relay is arranged 
so that a reduction in motor speed, causing 
reduced negative grid bias and increased anode 
cwrent, brings the relay contacts closer to- 
gether, which raises the exciter e.m.f., reduces 
the field current and, therefore, increases the 
motor speed, restoring the initial conditions. 
We learn that this regulating system has 
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been successfully applied to the speed control 
of Ward Leonard drives. For this duty a 
permanent magnet generator provides the con- 
trolling voltage but, because the main genera- 
tor voltage is variable, the valve anode current 
must be taken from an independent source. 

In general the system as depicted in Figs. 2, 
3, and 4 can be applied to machines up 
to about 50kW. It can be extended to out- 
puts of the order of 500kW by the use of pilot 
exciters or boosters, the latter being prefer- 
able, in view of the quicker response to voltage 
changes, due to the permissible increase 
of resistance in the shunt circuit. 

The regulating equipment described in this 
article is manufactured by Brookhirst Switch- 
gear, Ltd., Chester. 


Repairs to Roade Cutting 


EPAIR work to the retaining walls of Roade 

Cutting, on the London Midland Region 
main line between Roade and Blisworth, which 
was begun in April, 1946, is now about 85 per 
cent complete. It was put in hand when 
sections of the brick retaining walls started to 
bulge, and it was discovered that water was 
wearing away the soft face of the rock and 
leaving cavities up to 4ft 6in deep between the 
back of the brickwork and the rock face. 

Roade Cutting, first opened for traffic in 1838, 
was constructed through limestone and clay 
and water-bearing shale. In places it is 70ft 
deep and has an average depth of about 40ft. 
To prevent the rock face of the cutting from 
weathering it was lined for most of its 14 miles’ 
length with brick facing. During the course of 
the present repair work this brick facing has 
been found to be only 4}in thick in many places, 
although where the original rock face set back, 
the brickwork had been thickened out to form a 
block bond. Remedial work consists of 
removing defective brickwork and constructing 
a new skin of 4}in or 9in brickwork, afterwards 
filling in the cavities between the new walls and 
the rock face with colloidal concrete. The work 
has been carried out in small areas or strips, as 
necessary, and weep pipes have been inserted 
liberally as the work proceeded, the inner ends 
of the pipes being temporarily stuffed with 
packing to prevent the grout blocking them. 
Also, a careful watch has been kept for damp 
patches on the brickwork, and at the first sign 





NEW BRICKWORK SHOWING COLLOIDAL 
GROUTING 


of damp a hole has been cut and a weep pipe 
inserted. As a further protection each weep 
pipe is tested with a compressed air drill to 
ensure that the pipe reaches the rock face and 
has not been sealed with grout. Large-sized 
aggregates have been placed between the back 


of the new sections of wall and the rock face, 
and colloidal grout poured in from a height not 
exceeding 3ft. Open joints have been left at 
specified points so that penetration could be 
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observed. One of the chief advantages in using 
colloidal grout is that there is no danger of 
water being trapped and consequently no 
danger of the mix being weakened; good 
adhesion between the brickwork and the rock 
face and perfect hydration is also assured. 

Site conditions at Roade Cutting are unusual ; 
the banks of the cutting are steep and in places 
unsuitable for walkways, or any traffic, without 
first cutting a benching. Road access is by a 
small secondary roadway at one end of the cut- 
ting, and rail access is uncertain owing to the diffi- 
culty of obtaining possession of the line for any 
period. Materials coming in by road have been 
off-loaded on to a light railway, which has been 
constructed along the top of the eastern bank of 
the cutting for the whole length of the job. 
Scaffolding has called for special designing in 
order to keep clear of the structure gauge, and 
at various points scaffold bridges were con- 
structed over the lines to give greater freedom 
for unloading and stacking materials and hard- 
core. Water is available in fair quantity from 
an old culvert on the down side of the fast 
lines, whence it is pumped to a 2000-gallon 
tank. Gravity lines from this tank feed the 
various pieces of plant in use on the site. 

Anticipated completion date for the work is 
June, 1949, by which time it is estimated that 
800,000 bricks will have been used and 13,000 
tons of materials handled in and out of the job. 
The work is being carried out by direct labour 
under the supervision of the London Midland 
Region civil engineer. 
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Air-Insulated Metalclad 
Switchgear 

In last week’s issue, page 125, we referred 
briefly to the air-insulated metalclad switch- 
gear (type OLX) which was recently intro- 
duced by the English Electric Company, 
Ltd., Queens House, Kingsway, London, 
W.C.2. This equipment is designed to incor- 
porate the advantages of metalclad switch- 
gear and truck type switchgear in a form 
that is more compact than either. 

As illustrated herewith, the switchgear, which 
is based on a withdrawable, carriage-mounted, 
cylindrical tank, oil circuit breaker, is suitable 
for unit construction, and is fully interlocked. 
It is certified by A.S.T.A. for the specified 
ratings of 75MVA, 100MVA and I150MVA at 





AIR- INSULATED METALCLAD SWITCH UNIT 


6-6kV or at 11kV with a maximum current 
rating of 800A for the circuit breaker and 
1400A per phase for the bus-bars. 

The cylindrical tank is of orthodox design, 
being made of rolled steel plate with dished 
plate bottom, reinforcing rings, and with a 
Fullerboard lining and interphase barriers. A 
silicon alloy casting of box section forms the 
top plate of the circuit breaker which carries 
the Bakelised paper terminal bushings and 
completely encloses the contact-actuating 
mechanism. Contacts of the well-established 
de-ion grid design are used in the circuit breaker. 
Briefly, this arrangement consists of a compact 
enclosure formed by an assembly of specially 
shaped insulating plates bolted to each 
stationary contact block. A number of iron 
plates are inserted at intervals in this assembly, 
which is provided with suitably disposed vents. 
In operation the arc is drawn along a narrow 
slot in the oil-filled enclosure, causing a rapid 
evolution of cool un-ionised gas which, in 
escaping through the vents, de-ionises the arc 
path. The magnetic effect of the iron plates 
assists the natural movement of the arc, forcing 
it into close contact with the oil retained in the 
pockets of the grid and so enhancing the cooling 
de-ionising effect. 

Raising and lowering of the circuit breaker 
is accomplished by a removable handle which 
engages in a socket at the foot of the front 
panel of the carriage. The drive from the handle 
is transmitted through bevel gearing to a vertical 
shaft which runs in bearings at the top and 
bottom and has an Acme thread engaging a 
nut welded to the cradle carrying the circuit 
breaker tank. 

Normally, the circuit breaker is fitted with 
hand-operating mechanism of the free-trip 
design, and incorporates a making current 
release which protects the operator when closing 
against short circuit or rising overload forces. 
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Power-operated closing mechaaisms can, how- 
ever, be provided when required. 

The main housing, which forms the fixed 
portion of the switchgear, is a fabricated 
assembly of sheet steel and light gauge angles. 
Sheet steel screens separate the circuit breaker 
compartment, bus-bar chamber and current 
transformer aad cable box enclosure. 

All connections, as well as the rectangular 
strip copper bus-bars, are insulated throughout 
with ¥in “ Insuloid,”’ which is a plastic sleeving 
shrunk on during manufacture. To facilitate 
extension the bus-bars are made of unit length, 
and no additional drilling is required in the 
bus-bars of existing equipments when further 
units are installed. 

A complete complement of interlocking and 
safety devices is provided, to cover all normal 
operations. Current transformers, accommo- 
dated in the rear compartment of the housing, 
are available up to a maximum of two per phase 
and are readily accessible. A voltage trans- 
former can be fitted on top of the main fixed 
housing as shown in the accompanying illus- 
tration. The cable box, which is situated in a 
compartment at the rear of the housing, is 
accessible from either the inside or from the 
rear, greatly facilitating the connecting up of 
even the largest trifurcating box normally 
fitted. 

When circuit breakers of this type are used 
for ring main and other applications, oil- 
immersed isolators may be needed, and these 
have been specially developed to fit on either 
side of the circuit breaker unit. Three positions 
are provided for the operating handle—“ off,” 
“on” and “ earth ’—and again the cable box 
is of ample size and is easily accessible. 





Hydro-Electric Progress in 
Canada During 1948 


THE Dominion Water and Power Bureau, 
Department of Mines and Resources, states 
that during 1948 the construction in Canada of 
hydro-electric stations proceeded at a high 
tempo, although some delays were experienced, 
due to late deliveries of electrical and mecha- 
nical equipment and to the shortage of some 
materials. Installed capacity, which now 
totals 10,931,618 h.p., was increased during the 
year by 440,095 h.p., the rate of expansion well 
exceeding the yearly pre-war average of about 
300,000 h.p. Plants under construction and 
which are expected to be completed or in 
partial operation within two years will have a 
capacity of over 800,000 h.p., and those on 
which preliminary construction has _ been 
started or which are definitely planned will add 
about 1,500,000 h.p. within five years. In 
addition, long-range plans envisage the deve- 
lopment of many other sites which have been 
under investigation, a number of them being of 
high capacity. 

During the year the demand for hydro- 
electric energy continued to expand throughout 
the country as a result of a high level of indus- 
trial activity, accompanied by increased com- 
mercial, domestic and rural consumption. 
Due to the generally prosperous condition of 
agricultural districts, farm electrification has 
been proceeding at a rapid rate, particularly in 
Ontario, Quebec, and Manitoba. The increased 
overall demand is reflected in the consumption 
of primary power, which, for the first ten months 
of 1948, increased 10 per cent over that for 
the same period of the previously high year, 
1947. However, despite additions made to 
generating capacity during the year, total 
production of central stations was slightly under 
that of 1947. This was largely due to sub- 
normal precipitation and run-off during the 
year in a large area of eastern Canada. 





Compact Electrolytic 
Capacitors 


AN interesting advance in the present trend 
towards smaller and more efficient electrolytic 
capacitors is the introduction by the Plessey 
Company, Ltd., Ilford, Essex, of a product 
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known as the “FP” or fabricated plate 
capacitor. This is the outcome of the company’s 
development of fabricated electrode material, 
manufactured by applying pure aluminium to 
a gauze base of chemically inert materis|, the 
aluminium being deposited in a way which ! caves 
the metal entirely free from contaminatio:,. 

Due to the extremely irregular and s)ongy 
nature of the surface and to the zeuze © net. 
like structure of the electrode, the plates go 
produced have a considerably greater effective 
area than either plain or chemically etched foil, 
The cathode in effect extends through the 
electrolyte to all surfaces of the gauze structure 
and results in a size reduction of as much ag 
75 per cent in the complete units, since the 
capacitance of a given area of fabricated elec. 
trode material is up to twelve times that of the 
plain foil material. 

Tests indicate that reliability, shelf and 
service life, and consistency of product, show 
an improvement over contemporary designs, 
Leakage current and power factor are also 
improved, the only limitation being that, 
compared with plain foil, some reduction in 
ripple current handling capacity has been 
shown, but the ripple current rating at even 
higher temperatures is believed to be ample for 
the more usual receiver and communication 
applications. 

It is claimed that fabricated electrode material 
is less costly to manufacture than either plain 
or etched foil, while quantity production 
methods ensure absolute consistency of manu- 
facture. Less raw material is required, and 
compactness and economy have both been 
achieved. 

Further, it is believed that the new form of 
electrolyte employed possesses constant charac- 
teristics over a wider range of temperatures than 
has before been possible, so that it provides 
satisfactory operation at high temperatures. 
For instance, with 25 per cent voltage derating, 
the maximum operating temperatures may be 
raised from the normal specified figure of 
50 deg. to 71 deg. Cent., in order to bring it 
within the requirements of more _ severe 
operation. 

The capacitors are housed in an aluminium 
casing which is negative, with a negative solder 
tag in the base. The complete range has been 
covered in five diameters from gin to lin, and 
the length does not exceed 2in. 





Technical Reports 


The Effects of Electrolysis upon the Strength of 
Reinforced Concrete. By G. Mole, Ph.D., F. Inst. P. 
The British Electrical and Allied Industries Research 
Association (Ref. O/T3). Price 6s., postage 3d.— 
This report describes a continuation of the work on 
electrolysis in concrete reported in Ref. O/T2, and 
summarises the results of investigations into the 
nature and magnitude of effects associated with the 
electrolysis of reinforced concrete and, particularly, 
their influence on its bulk strength and bond 
strength. In the first place, the investigation 
comprised a review of information available in 
1936, covering, chiefly, the effects of d.c. electrolysis. 
Sipe’ the investigation took the form of 
experimental work in which the data on d.c. elec- 
trolysis were confirmed and extended, and the 
effects of a.c. electrolysis were studied. A technique 
of correlating bond strength with the state of setting 


- of concrete was developed and is briefly described 


in an Appendix to the report. 





Polarisation of Dielectrics by Slow Particles. By 
H. Fréhlich and H. Pelzer. The British Electrical 
and Allied Industries Research Association (Ref. 
L/T184). Price 6s., postage 3d.—For the develop- 
ment of the theory of electric breakdown, knowledge 
is required concerning motion of slow, charged par- 
ticles through dielectrics. The work covered by the 
present report represents the first step towards 
the solution of this problem, which so far has 
never been investigated properly. It deals with 
dielectrics such as ionic crystals possessing proper 
frequencies of oscillation and considers a point 
charge moving with constant velocity through the 
dielectric, the energy transferred to the latter being 
calculated. , 

The results are of interest, not only in connection 
with the theory of electric breakdown and electronic 
conductivity in high fields, but also in connection 
with the gradual slowing down in dielectrics of 
heavy particles and of mesons, and hence are likely 
to be of use in the discussion of nuclear forces. 
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Squate Dial Instruments for 
Flush Panel Mounting 


WE have received details of a new range of 
gin square dial ammeters and voltmeters, suit- 
able for flush panel mounting and manufactured 
by Ferranti, Ltd., Hollinwood, Lancs. Moving- 
eoil and moving-iron instruments can now be 
supplied in this form, which occupies slightly 
Jess panel space than the corresponding stan- 
dard round pattern Ferranti instruments. 

The front cover of the new design, which is 
illustrated herewith, is a polished black mould- 





SQUARE DIAL PANEL AMMETER 


ing, well proportioned for clear presentation. 
Pressed steel, combining strength with lightness, 
is used for the instrument case, which is circular. 

In other respects the general characteristics of 
the 6in square dial instruments are the same as 
for the standard instruments. They have back 
connections and are available with the usual 
ranges up to 300A and 600V. The moving-coil 
meters are suitable for use on d.c. supplies only, 
wh lethemoving-coil instruments arespring con- 
trolled and are primarily for use on a.c. supplies, 
but can be used on d.c. supplies with reduced 
accuracy. All the instruments are of British 
Standards first grade accuracy, and prior to 
despatch all are tested at 2000V a.c. for one 
minute. 





Insulation Testers of Improved 
Range 


IMPROVEMENTS embodied in the new designs 
of “‘Megger” insulation tester made by 
Evershed and Vignoles, Ltd., Chiswick, London, 
W.4, include a doubling of the effective scale 





INSULATION TESTER 


length and a tenfold increase in the megohm 
range. 

_ These improvements apply to the larger 
instruments (‘‘ Series 1”) which are supplied 
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in hardwood cases and are suitable for use in 
testing high-tension equipment, insulators, 
transformers, motors, and cables, &c. In their 
new form, as illustrated herewith, the instru- 
ments are provided with two ranges and a twin 
scale having an effective length of 8}in com- 
pared with 34in in the earlier versions. At the 
same time, the new instruments have greatly 
increased megohm ranges. For example, the 
highest range of the 500-V ‘“‘ Megger ” in its 
previous form had a scale reading up to 1000 
megohms, whereas the new instrument has a 
range up to 10,000 megohms. In the higher 
voltage instruments the ranges are propor- 
tionately increased and the 2500-V tester gives 
scale readings up to 50,000 megohms. 

Fundamentally, the new instruments follow 
the well-established design of all ‘‘ Megger ” 
insulation testers. They embody a hand-driven 
generator to produce the test voltage and the 
Evershed moving coil ohmmeter which 
measures the value of insulation resistance 
and gives readings whose accuracy is inde- 
pendent of voltage variation. The ohmmeter 
coils are arranged to form an astatic combina- 
tion as far as external fields are concerned. 
tach instrument has individually calibrated 
and mechanically reproduced scales and is 
provided with an infinity adjuster mounted 
beside the terminals on the side of the instru- 
ment. The two-pole permanent magnet gene- 
rator is hand driven through gearing and a 
centrifugally controlled clutch ensures that a 
steady voltage is obtained when the handle is 
turned at speeds above the predetermined 
slipping value. A freewheel device ensures 
that the generator can only be turned in the 
right direction and relieves the transmission 
from the stresses which would otherwise result 
from the momentum of the armature if the 
turning handle were stopped abruptly. 

Provision is made to prevent leakage of 
current over the case, between the “ earth ”’ 
and “line” terminals when the instrument is 
used in dusty or humid conditions ; the “ line ” 
terminal is surrounded by a metal guard ring 
connected to the generator, so that leakage 
current over the case is returned to the generator 
without passing through the ohmmeter and 
affecting the accuracy of its readings. Similar 
precautions are taken to obviate internal 
leakage and each instrument is fitted with a 
‘‘ guard” terminal for the attachment of an 
external guard wire which is wrapped round 
the insulation under test, to eliminate surface 
leakage. 





A 9in Propeller Fan 


A RECENT addition to the range of pro- 
peller fans manufactured by the General 
Electric Company, Ltd., Magnet House, Kings- 
way, London, W.C.2, 
is the new 9in unit, a 
photograph of which is 
reproduced herewith. 

As shown in our il- 
lustration the fan with 
its motor is embodied in 
a die cast aluminium 
mounting, which not 
only serves as a blade- 
guard. but also  pro- 
vides a neat, curved 
grille for the fan aper- 
ture. Conduit or cable 
connections can be 
made unobtrusively 
through the terminal 
box, which is incorpor- 
ated in the base of the 
mounting ring. Resili- 
ent rubber cushions are 
fitted at the four fixing 
points of the ring to 
absorb any vibration. 

The new fan is avail- 
able with alternative 
motors suitable for sing- 
le-phase (200-220V or 
230-250V) and three-phase (346-380V or 460- 
440V) 50c/s a.c., as well as d.c., operation, 
and can be used with speed regulators and 
backdraught shuttérs. A_ totally enclosed, 
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smoothly contoured casing houses the 1350 
r.p.m. fan motor. Self-aligning, self-oiling 
bearings are fitted to the standard horizontal 





PROPELLER FAN 


spindle a.c. motors, while vertical spindle a.c. 
motors and d.c. motors are fitted with ball 
bearings. The single-phase a.c. fan is driven 
by a newly designed shaded pole motor, which 
has a die cast aluminium rotor. 





Tidal Power and the Severn 
Barrage* 


By H. HEADLAND, M.Sc., M.L.C.E., M.1I.E.E. 
No. I]—(Continued from page 142, February 4th) 


OutTPrut REGULATION 


The Severn barrage is a typical single-basin 
ebb-tide working project giving an intermittent 
output of power and energy which varies con- 
tinuously throughout the period of operation, 
from day to day and over the lunar cycle. 

High tides occur fifty minutes later each 
day and the output must be used when avail- 
able. 

A tidal power station is an effective replace- 
ment for thermal plant and adaptable to normal 
loads only when the output is regulated by 
direct or indirect methods, which entail loss of 
tidal energy. 

{Here the author examined the possibilities 
of various methods of direct and indirect regu- 
lation, including tidal and hydro-electric 
schemes, direct utilisation of tidal energy, and 
the use of auxiliary thermal plant. ] 


TRANSMISSION OF TrpDAL POWER TO HEAVY 
LoaD CENTRES 


If tidal power were fed into a network the 
following conditions would result :— 

(a) The output of the other power stations 
could be reduced. 

(6) The plant capacity required to serve the 
load would remain unchanged. 

(c) There would be (i) fuel-saving in thermal 
stations, offset by banking losses, since boiler 
steam pressure must be maintained ; (ii) 
possibly some reduction in wear and tear due 
to reduced plant-running time, and (iii) loss 
of tidal energy in transmission to load centres. 

The Severn barrage would save the running 
component of the fuel consumption, and pos- 
sibly a proportion of the costs of oil, water and 
stores, repairs, maintenance and renewals, 
but not salaries and wages, since personnel 
required is unchanged. 

Table IV shows that the tidal output could 
be utilised on the Grid. 

The percentage contribution of the Severn 
barrage to system requirements would decrease 





* Abstract. Paper, Joint Meeting, Institution of Civil 
Engineers and Institution of Electrical Engineers, 
London, February 3, 1949. 
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with load growth, but parallel operation will 
depend on the hour-to-hour conditions and the 


TasBLeE [IV.—Comparison of Output with Grid Loads 
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Severn C.E., S.W. and S.E. 
Component barrage, and E.E. 
1955 | 
Estimated 1957 
Total Per cent 
Output and load, 
Oe 800 13,000 6-15 
Energy million kWh 
perannum... ...; 2365 41,500 5-70 
Annual load factor, 
per cent +++] 33-8 36-6 — 











rates of change of load and output on the two 
systems. 

Table V gives typical figures. 

To avoid appreciable load variations and to 
reduce the effects of the rate of change of out- 
put of thermal plant when the system load is 
decreasing and the barrage output is increasing, 
the tidal power should be small relative to the 
TaBLE V.—Typical Rates of Change of Output and Load 

on South-East and East England Areas 




















Rate of change, MW /hour 
System 
Severn barrage|S.E. and E.E. 
Tidal Output at System 
output Load springs load 
Rising... Increasing...| 355 1500 
Falling ...| Decreasing .. | 455 1700 








system load and should be delivered to two or 
three load centres. With these requirements 
fulfilled, and co-ordinated system operation, it 
should be possible to handle a combination of 
conditions, the incidence of which is known in 
advance, without serious disturbance to thermal 
stations. 

For system security the barrage output was 
limited to 20 per cent of the system load and 
this may result in loss of tidal energy, as 
shown in Fig. 3. This loss decreases with the 
growth of the minimum system load. Although 
transmission to load centres introduces operat- 
ing problems it utilises the tidal energy to the 
best advantage. 

Practical Application of Transmission to 
Heavy-Load Centres.—Collection of the energy 
generated at the barrage for transmission 
demanded a flexible scheme which would allow 
the output to be despatched to system require- 
ments with a minimum of high-voltage switch- 

ear. 

" The scheme shown in Fig. 4 consists of two 
outdoor sub-stations, each served by sixteen 
generators, arranged in groups of four, feeding 
four banks of three single-phase or multiple- 
winding transformers with a total capacity 
of 150MVA, which step up the voltage to that 
required for transmission. 

In addition, mesh-connected banks of 11-kV 
switchgear are povided for serving the 60-MVA 
132-kV cable imterconnectors between the 
stations and the power station auxiliaries. 
On the Monmouth bank, 132-kV double-bus- 
bar switchgear facilitates interconnection and 
arrangement of 132-kV circuits. 

The future loads expected on the Grid indi- 
cated that the barrage output should be allo- 
cated to areas south of the Wash. 

Three transmission voltages were possible 
for the South-East and Central England Areas : 
(a) heavy 132-kV construction; (6) future 
developments, other than those affecting the 
barrage economics, indicated that 264kV might 
be desirable; (c) an intermediate voltage of 
220kV. 

The cost of transmission was chargeable to 
the barrage, and for the distances and outputs 
involved 220kV was adopted as being econo- 
mically favourable. For South-West England 
and South Wales, local conditions made it con- 
venient to loop three existing 132-kV circuits 
into the barrage sub-station. 

The 220-kV double-circuit steel tower trunk 
lines would start at the barrage sub-stations 
and would enter selected stations in the London 
and Birmingham areas on single-circuit struc- 
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tures, except at Willesden, where 132-kV under- 
ground cable would be used from a point out- 
side the built-up area. 

The structures would be slightly higher than 
the 132-kV Grid towers and to ensure a i 
of reserve capacity the 220-kV circuits would be 
arranged in pairs. At the receiving sub- 
stations, where the transmission voltage would 
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Fic. 3—Loss of Tidal Output by Load Restriction 


be stepped down to 132kV, provision would be 
made for increasing the rupturing capacity of 
the switchgear. 

The generators at the barrage would supply 
their quota of reactive kVA at all times, and in 
addition to the voltage regulation available at 
the generators, equipment would be included 
on the 132-kV side of the receiving transformers 
for this purpose. 


Economic CONSIDERATIONS 


The cost of energy from the barrage would be 
almost constant throughout its working life, 
since: (a) the annual output is practically 
constant ; (b) operating costs are independent 
of fuel costs ; (c) the fixed charges are a high 
proportion of the annual costs, and variations 
in the running costs do not appreciably influence 
the results. 

The value of tidal power must be based on 
the character of the output. 

The output from the barrage can be pre- 
dicted, but since regulation is uneconomic the 
kilowatt capacity is limited because the tidal 
station cannot replace thermal plant. Any 
reserve capacity which it might provide is 
dependent on coincidence of steam plant outage 
and favourable tidal conditions, although it 
would be available for planned shutdowns of 
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the same amount of energy in thermal stations, 

The potential output from the barrage wag 
estimated at 2477 million kWh per annum, but 
since it could only reduce the energy which 
thermal stations supply, the value of tidal 
power must be based on the energy delivered 
to the load centres as represented by the grogg 
output decreased by losses due to : (a) operating 
limitations ; (b) energy consumed by auxiliaries 
and in transmission to the shore sub-stations ; 
(c) output restrictions which decrease each 
year with the growth of minimum load; 
(d) the 220-kV and 132-kV transmission system, 

Table VI shows that 2107 million kWh and 

TaBLE VI.—Summary of-Operating Losses 

















Annual losses, % 
Losses Output restriction 
With | Without 
Operation and regulation ... ... 4-52 458 
Works supplies mone Bann 2-86 2-86 
Output restrictions... 4-20 sky 
(av.) 
Generation losses ‘ee 11-58 7-38 
ID nic. dca cae, Wen? aed 3-35 3°35 
Total losses... ... 14-93 10:73 
Energy delivered 85-07 89-27 
Million kWh per annum available : a 
ae ee ee 2477 
Net ens 008 ave. acn- nse _ 00D 2365 
Million kWh per annum delivered. ..|2107 2207 











ultimately 2207 million kWh per annum would 
be delivered to the load centres. 

Estimated Capital Cost of the Barrage and 
Transmission System.—The total estimated 
cost of the project, including transmission, in 
August, 1944, was £47 million; Table VII 

TaBLE VII.—Analysis of Capital Cost of Project (1944) 





Percentage 
Item capital 

expenditure 
Civil engineering works 45-30 
Generating plant ... ... ... .. «. 31°30 
Transmission lines and sub-stations ... 13-60 
Interest during construction... ... ... 9°80 
Total... 100-00 


gives an analysis of the costs. 
Expenditure could be diminished by (a) 
improved civil engineering and construction 
methods ; (6) simplified plant design ; (c) re- 
duction in transmission costs. The project 
carries the full cost of transmission for the 
partial utilisation given in Table VIII. When 

TABLE —— of Transmission System 


Hours per annum 
100 percent ...  ... oe. ee eee = 900 
Less than 100 percent ...... ... 4100 
ee Oe eas ee 3760 
re soo coe ©6870 


the system is idle or partially loaded it would 
be available for transmission to or from the 
load centres, and it is therefore suggested that 


Taste [X.—Analysis of Annual Cost of Operating the Power Stations and Transmission System 






































] 
Section of project Generation Transmission Total 
Capital expenditure, £ million ... 40-22 6-79 47-01 
j 70 x % £ % % 
Annual expenditure millions | annual | millions | annual | millions | annual | capital 
cost cost cost 
Interest ws 1-206 49-96 0-204 8-45 1-410 58-40 3-00 
Sinking fund 0-351 14-50 0-204 8-45 0-555 22-96 1-18 
Total fixed charges... 1-557 64-46 0-408 16-90 1-965 81-36 4-18 
Operating cost ... ... 0-350 14-50 0-100 4-14 0-450 18-64 0-96 
Total annual cost ... 1-907 78-96 0-508 21-04 2-415 | 100-0 5-14 
Annual charges, percentage of capital ... 4-74 7-50 5-14 











short duration. It follows that no revenue can 
be claimed for tidal power which becomes 
available twice daily. 

With thermal and tidal power stations 
operating in parallel, the value of firm and non- 
firm units is the same, provided the load can 
always absorb the energy, which must be used 
as it becomes available. Although 37 per cent 
of the annual output from the Severn barrage 
would be generated at peak-load periods, the 
basis of comparison must rest on the cost of 
tidal energy relative to the cost of producing 





the barrage might be debited with 65 per cent 
of the transmission costs as compared with 
50 per cent assumed in the 1933 report. 

Capital savings would result from reductions 
in cost of the works, construction period and 
rate of interest on capital during construction. 

Annual Cost of Operating the Power Stations 
and Transmission System.—The annual cost of 
operating the project would amount to 5-14 per 
cent of the estimated capital expenditure, and 
can be divided into fixed and operating charges 
as shown in Table IX. 
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Table X gives the average cost of tidal energy 

erated and delivered to the load centres. 

Economic Value of Tidal Energy.—The- tidal 

energy delivered to the load centres would be 

intermittent and variable. The capacity of 

TaBLE X.—Cost of — Generated and Delivered to 
Lat res 


oad Cent: 
Output restriction 
Item Applicable Inapplicable 
Generated: 
Energy, millionkWh perannum 2190 +» 2204 
Annual costs, £ million ... ... 1-907 ... 1-907 
Energy cost, d./kWh 0-209 ... 0-199 
Delivered: 
Energy, million kWh perannum 2107 «+. 2207 
Annual costs, £ million ... ... 2-415... 2-415 
Energy cost, d./kWh 0-275 ... 0-262 
Increase on cost of generation, 
per cent ... eS eae ee eG us ORT 


thermal plant is therefore unaffected, and, 
neglecting any reduction in maintenance costs, 
the value of tidal energy must be based on the 
difference in coal consumed with and without 
the barrage. This depends on :— 

(a) Whether tidal energy replaces supplies 
from base-load or peak-load stations, 

(b) The overall efficiency trend due to (i) 
increased thermal efficiency, (ii) retirement of 
old plant, (iii) operation of less economic plants 
to meet load requirements and not for reasons 
of system security, and (iv) reduction in the 
fixed component of coal consumption. 

For maximum coal saving, tidal power should 
replace energy generated in stations with the 
highest running component of coal consump- 
tion, since banking and other fixed losses must 
be debited to the barrage. This is not always 
practicable and, after allowing for the factors 
referred to an average value of 1-046 lb/kWh 


Taste XI.—Coal Saving by Tidal E: at Load Centres 
and Coal Costs for Barrage to be Economic 
Output restriction 
Item Applicable Inapplicable 
a a Ne ere . 1955-1970 ... 1970-2035 
Number of years (80 years’ life) 15 any 65 
Energy delivered, million kWh 
peremnum ... ... ... ... 3107 «+» 2207 
Cost of energy delivered, 
GiJEWE... 5c. sce * ose one 0-276 ... 0-262 
Aver coal consumption, 
Mfc Whh... 005 oes one cing 1-136 ... 0-786 
Average rate of coal saving, 
TPDUs awe) ose tas vee 1-046 ... 0-763 
Total coal saved, million tons 
per annum (ave’ ae 0-985 ... 0-752 
Required cost of coal delivered 
to bunkers, £ /ton 2-454 ... 3-21 


Increase in coal cost from 1944 
for barrage to be economic, 
d./ton per annum (average) 5-00... 4-57 


was taken for the first fifteen years of barrage 


operation. For the remaining sixty-five years 
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resources ; working out of economic seams ; 
increased transport charges; labour diffi- 
culties despite mechanisation ; and incredsed 
value of coal for export and by-products. 

The average price of coal for power stations 
south of the Wash in August, 1944, was £2-11 
per ton delivered to bunkers. In October, 1948, 
the corresponding cost was £2-9 per ton. These 

are based on an assumed calorific value 
of 11,500 B.Th.U. per pound. 

The Severn barrage would be economic only 
if the price of coal corresponding to the cost of 
tidal energy at the load centres is less than the 
price of coal delivered to power station bunkers. 
Table XI indicates that : 

(a) The cost of tidal energy is almost constant 
over the life of the barrage. 

(b) The cost of coal necessary to justify con- 
struction of the barrage was £2-45 per ton, as 
compared with the price of £2-11 per ton 
delivered in August, 1944. 

(c) The reduction in coal saving necessitates 
an annual increase in cost of about 5d. per ton 
for the barrage to remain economic. 

Fig. 5 shows the trend in plant costs as 
partially reflected by the Board of Trade index 
for intermediate products, and indicates that 
increasing coal prices do not make the barrage 
more economic in terms of current construction 
costs. 

Table XII shows that the combined effect of 
debiting the barrage with 65 per cent of the 
transmission system cost and reducing the 
Taste XII.—EZffect of Sharing Transmission Costs and 























Reducing Interest Rate During Construction Period 
(1955-1970) 
Interest | Com- 
Trans- | during | bined 
Ttem mission | con- effect 
struct’n 
65% cost; 1% 
Capital cost, £ million -| 44°63 | 43-88 41-50 
Annual charges, £ million : 
Sn Te ee 1-317 1-245 
Sinking fund ... 0-484 | 0-524 | 0-455 
Operating costs 0-415 | 0-450/ 0-415 
Total 2-238 | 2-291 2-115 
Total coal saved, tons per 
annum ... ... ... .«--|985,000 |985,000 /|985,000 
Cost of coal per ton de- 
ere me 2-33 2-15 
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interest rate during construction from 3 per 
cent to 1 per cent is to decrease the average 
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Fic, 4—Diagram of Grid Connections 


of the life of the barrage the estimated rate of 
coal saving was 0-763 lb/kWh. 

Table XI shows that the average amount of 
coal saved over the life of the barrage falls from 
985,000 to 752,000 tons per annum. 

The trend of coal prices cannot be predicted, 
but prevailing conditions indicate that the 
mereasing tendency shown in Fig, 5 may be 
maintained by gradual reduction of coal 


cost of coal for economic operation of the tidal 
power station from £2-45, given in Table XI, 
to £2-15 per ton. 
; THE SEVERN BARRAGE: FUTURE 
POSSIBILITIES 

The estimated cost of constructing the 1945 
scheme under present-day conditions would be 
of the order of £60 million. Adopting the 
economic basis used in the 1945 report, this 





173 


corresponds to an average cost of £3-13 per 
ton for coal delivered to power station bunkers. 
The actual figure is about £2-9 per ton for 
power stations south of the Wash. 

Although construction is practicable, the 
Severn barrage is dependent on. related-tech- 
nical and economic questions, which require : 

(a) Reduced civil engineering, plant and 
transmission costs ; 

(b) Reduced interest rate on capital ; 

(c) Improved transmission system utilisation ; 

(d) Increased energy output. from single-tide 
working ; 

(e) Provision of firm capacity by either inex- 
pensive gas turbine plant or pumped storage 
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Fig, 5—Relative Coal Costs. and Board of Trade Indices 


plant. The capacity and location should be 
fixed by system rather than tidal power station 
requirements ; 

(f) Utilisation of tidal power for special loads. 

Tidal energy must be utilised as it is generated, 
and an answer to the regulation problem is 
needed which is cheaper than the pumped 
storage which has hitherto provided the only 
practicable solution to this question. 


CoNCLUSIONS 


The conditions suitable for the development 
of tidal power are :— 

(a) A high tidal range at a suitable site which 
will provide adequate storage and area without 
a long barrage. 

(b) Location of site close to load centres where 
there is a heavy demand for electrical energy 
at all times and which are served by larger 
installations of other forms of generation. 

(c) Short transmission lines available for use 
with other power stations in the vicinity. 

(d) Shortage and/or high price of fuel for 
thermal stations. 

(e) Absence of cheap undeveloped water power. 

Under favourable conditions the Severn 
barrage could compete with alternative sources 
of power and effect an important fuel saving, 
particularly in stations equipped with less 
economic plant. The demand for electrical 
energy will be maintained, and there is no 
technical reason why construction of the Severn 
barrage should be delayed. Once constructed, 
obsolescence is unlikely. 

The economic criterion on which the value of 
tidal power is assessed is largely dependent on 
the fixed charges, which demands that the 
capital cost of plant and transmission should be 
reduced to a minimum. Construction might be 
justified on the basis of long-term policy or 
economic conditions, but from the engineering 
standpoint reduced capital costs must result 
from technical developments if the relation 
established in the 1945 report is to bé improved. 
The possibilities of tidal power development, 
however, appear to justify further investigation 
of plant and civil engineering design. The con- 
struction of a pilot plant with one or two full- 
size units would, in conjunction with the model 
tests now proceeding, provide valuable data, ° 












The Industrial Outlook 


Addressing the annual general meeting 
of the Clydesdale Bank, Ltd., last week, the 
chairman, Sir Harold Yarrow, Bart., said that 
the past year had been on the whole a period of 
rising activity in most of our established indus- 
tries. Nevertheless, throughout the year the 
supply of raw materials had been spasmodic and 
restricted, resulting in uneven output and a 
tendency, through fear of unemployment, fo 
** go slow ” in order to make the work spin out. 
Wages had continued to rise, and the cumu- 
lative effect had been a steep all-round increase 
in the cost of production. 

The result was, Sir Harold continued, that 
the outlook was none too promising, and there 
was certainly no justification for complacency. 
It was true that order books in some industries 
indicated a period of full employment for some 
time, but against that must be set the certainty 
of reduced demand which would follow from the 
competition of industrial development abroad. 
The official policy of exporting machinery to the 
point of starving our own industries was no 
doubt justified in our present extremity, Sir 
Harold observed, but, taking the long view, it 
was likely to have awkward repercussions on our 
overseas trade. In any event, Sir Harold added, 
security for the worker did not lie in sheltering 
behind inflated order books, but in turning out 
a first-class job as expeditiously and cheaply as 
possible in order to secure the future of his 
industry against rising international competition. 

There was, Sir Harold went on, an urgent 
need for a sustained effort on the part of every- 
one, and management and workers alike must 
face up squarely to the formidable task con- 
fronting us along the road of increased pro- 
duction at . competitive prices. Industrial 
management must ensure that every effort was 
made to provide the efficient and modern 
machinery fundamental to high production. 
On the other hand, it was for labour to put an 
end to restrictive practices and to bring about 
some relaxation of the rules governing demarca- 
tion of work between one trade union and 
another if the most effective use of manpower 
was to be achieved. The Ministries, Sir Harold 
said also, responsible as they were for the alloca- 
tion of most raw materials, must see that every- 
thing possible was done to allow management to 
plan production effectively, which it was quite 
capable of doing for itself in a practical and 
efficient manner, granted uninterrupted supplies. 


Administration of Nationalised Industries 


Some comment on the administrative 
machinery of the nationalised industries is 
made by Lord Linlithgow, chairman of the 
Midland Bank, Ltd., in a statement which 
accompanies the annual accounts. He refers to 
the vast experiments in administration which 
have been set in motion, some of them necessi- 


tating new machinery of contact between - 


Government Departments and private business, 
and others transferring ultimate responsibility 
out of private hands into the hands of Ministers 
of the Crown, acting through specially 
appointed bodies. 

During the past year, Lord Linlithgow 
observes, there has been a ceaseless ferment of 
ideas, discussion and experiment, testifying to 
the fact that public ownership and public 
control of great undertakings set up as many 
problems as they immediately solve. The 
course of events in the coal industry is a con- 
spicuous example, the statement adds, with its 
sequence of inquiries issuing in the presentation 
of a Bill to alter the composition of the govern- 
ing body within two and a half years of its 
appointment. 


Iron and Steel Production 
The monthly statistics issued on 
Monday last by the British Iron and Steel 
Federation show that the steel industry main- 
tained a high production rate during January. 
The average weekly output of ingots and cast- 
ings was 288,500 tons, which represented an 
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annual production rate of 15,002,000 tons. In 
January, 1948, the annual production rate 
was 14,589,000 tons. The average weekly 
output of pig iron during January was 178,100 
tons, which indicates that production was 
running at an annual rate of 9,262,000 tons. In 
January, 1948, the rate was 8,726,000 tons. 


Iron and Steel Bill Exemptions 


The Minister of Supply has tabled an 
amendment proposing that four of the com- 
panies to be acquired under the Iron and Steel 
Bill shall now be exempted. The companies are 
Guest, Keen and Nettlefolds, Ltd., John 
Lysaght, Ltd., the Lilleshall Company, Ltd., 
and the Staveley Coal and Iron Company, Ltd. 
They are listed in the Third Schedule of the 
Bill, which sets out the companies whose 
securities are to be compulsorily acquired. 

Following representations which have been 
made to him, the Minister is now satisfied that 
the four companies do not come under the 
terms of the Bill. The reason is that, prior to 
the publication of the Bill, they had ceased to 
be engaged in iron ore working, the smelting 
of iron ore, the production of steel or the hot 
rolling of steel, and had transferred their iron 
and steel activities to the following subsidiary 
companies :—Guest, Keen and Nettlefolds 
(South Wales), Ltd., John Lysaght’s Scun- 
thorpe Works, Ltd., the Lilleshall Iron and 
Steel Company, Ltd., and the Staveley Iron 
and Chemical Company, Ltd. These sub- 
sidiaries are included in the Third Schedule of 
the Bill and will be acquired. 


The Engineering Industry and German 
Competition 
A deputation from the engineering 
industry, consisting of representatives of em- 
ployers and trades unions, was received by the 
President of the Board of Trade on Wednesday 
of last week, and expressed concern at the 
situation arising in world markets as a result of 
the competition from Germany now being 
experienced in several sections of the industry. 
Sir Greville Maginness, a former President of 
the Machine Tool Trades Association, and now 
President of the British Employers’ Confedera- 
tion, led the deputation. It is understood that 
the deputation made it clear that the engineering 
industry does not object to fair competition, 
but to competition which, in one way or another, 
may be based on unfair advantages. The 
President of the Board of Trade spoke of the 
chief factors which seemed likely to affect the 
position both in the short and in the long term, 
and told the deputation that he intended 
shortly to make in Parliament a full statement 
on the whole position. 

The subject of German export trade was also 
referred to last week by General Sir Brian 
Robertson, British Military Governor, who said 
that charges of unfair competition from coun- 
tries fearing German export trade rivalry would 
not deter the Anglo-American military govern- 
ments from working towards the aim of restoring 
the German economy. General Robertson 
expressed the view that Germany’s export trade 
must develop as soon as possible within the next 
four years, and that would mean greater trade 
competition for other countries. He stated, 
however, that the desire to revive German 
trade would not provide justification for unfair 
export practices or for the ““ dumping ” of goods 
produced through subsidies. 


Workmen’s Compensation 

The Ministry of Labour has announced 
that the Government proposes to ratify the 
Convention concerning Workmen’s Compensa- 
tion for Accidents which was adopted by the 
International Labour Conference. The decision 
is contained in a White Paper (Cmd. 7626), 
published at the end of last week, which also 

gives the text of the Convention. 
It deals with the provision of compensation 
to workmen who suffer personal injury through 
industrial accidents, and to their dependants. 
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With the exception of certain special classes of 
workers, in respect of whom there are other 
arrangements, the Convention applies to all 
workmen, employees and apprentices in any 
undertaking or establishment whether publie 
or private. It prescribes the method of pay. 
ment of compensation and provides, where 
necessary, for surgical and pharmaceutical aid, 
for the supply and normal renewal of surgical 
appliances and, in cases where injury may result 
in incapacity necessitating the constant help of 
another person, the payment of additional 
compensation. 

The White Paper explains that, at the time 
the Convention was adopted, its ratification 
here would have required substantial changes 
in the existing law which the Government was 
not prepared to entertain. The National Insur. 
ance (Industrial Injuries) Act, 1946, and the 
National Health Service Act, 1948, applying to 
Great Britain, and the corresponding Northern 
Ireland legislation, make it possible now to 
proceed to the ratification of the Convention. 


Changes in Wage Rates 

The Ministry of Labour has announced 
this week that, in the industries covered by its 
statistics, changes in wage rates reported to 
have come into operation in December last 
resulted in an aggregate increase of approxi- 
mately £33,000 in the weekly full-time wages 
of about 159,000 workpeople. In addition, 
a number of workpeople had their hourly rates 
increased so as to give approximately the same 
weekly wages as before for a shorter working 
week. 

The latest issue of the Ministry of Labour 
Gazette contains a survey of changes in wage 
rates during the whole of last year. It shows 
that in all about 7,760,000 workers received 
an aggregate increase of £1,890,000 in their 
full-time weekly wages. Increases in the group 
of industries classified as ‘‘ metal, engineering 
and shipbuilding’”’ affected 2,575,500 work- 
people and amounted in the aggregate to 
£640,800 a week. It is explained that the index 
number showing the movement in weekly rates 
of wages (June 30, 1947=100) rose by nearly 
4 per cent during 1948. It increased by two 
points by the end of March and by a further 
two points during the subsequent nine months 
of the year. The index number at December 31, 
1948, for all workers was 107. 


Trade Disputes 


Stoppages of work through industrial 
disputes, reported to the Ministry of Labour 
as beginning in December, numbered ninety, and 
in addition there were seventeen stoppages 
which had started previously still in progress 
in the early part of the month. In these 107 
stoppages, it is estimated that 12,800 workers 
were involved in December, and that there was 
an aggregate loss of 30,000 working days. The 
coal mining industry accounted for fifty-eight 
of the December stoppages, involving 3200 
workers and causing a loss of 5000 working 
days, and in the metal, engineering and ship- 
building industries there were eighteen stop- 
pages in progress, affecting 2800 people and 
resulting in an aggregate loss of 11,000 working 
days. 

The figures for the twelve months of 1948 
show that there were 1758 stoppages of work 
through disputes, involving 423,000 people and 
resulting in an aggregate loss of 1,944,000 
working days. In the preceding year, 1721 
stoppages were reported, involving 623,000 
workers and causing an aggregate loss of 
2,433,000 working days. Commenting on the 
1948 stoppages, the Ministry of Labour says 
that nearly one-half the aggregate number of 
working days lost resulted from disputes in 
the engineering, shipbuilding and metal indus- 
tries. The coal mining industry was responsible 
for nearly two-thirds of the total number of 
last year’s stoppages, and for about one-quarter 
of the time lost, but only two of the stoppages 
were of considerable size. 
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Feb. 11, 1949 


French Engineering News 
(From our French Correspondent) 


Coal production during 1948 showed a drop 
compared with 1947, due mainly to the October- 
November strikes. Production in the first half- 

was particularly satisfying and corre- 
sponded to an output of 52 million tons 
for the year, but 6 million tons were lost 
through the strikes, and altogether 45,100,000 
tons were produced against 47,300,000 tons in 
1947. 

Individual daily output also reflected the 
social disturbances, but still showed progress 
over preceding years, rising from 882kg in 1945 
to 927kg in 1946, 955kg in 1947 and 972kg in 
1948. The total number of miners employed 
dropped from 330,750 on January 1, 1948, to 
317,700 on July 1, 1948, and 289,600 on 
December 31, 1948. The increased output, 
however, compensated for the drop in the 
number of miners, average daily production in 
December being 172,000 tons, and in the first 
week in January over 180,000 tons. 

According to the allocation programme for 
coal from the Nord and Pas de Calais for 
January, 1949, the S.N.C.F. will receive 
250,000 tons against 236,000 tons in December, 
1948, electricity 365,000 tons against 361,000 
tons, steel 226,000 tons against 200,000 tons, 
and general industry 288,000 tons against 
302,000 tons. Total allocation will be 1,590,000 
tons against 1,544,000 tons. The steel, chemis- 
try, glass, ceramic, brick and textile industries 
will benefit but the cement and paper manufac- 
turing trades will continue to suffer from the 
after-effects of the strikes. 

* *” 

The third report of the Monnet Plan, recently 
published, states that annual automobile pro- 
duction in France should reach 511,000 units 
in 1951—against 225,000 in 1939. Thus, by 
1951-52, when Marshall Aid to France 
expires, exports abroad may amount to 78,000 
vehicles, of which 60,000 will be private cars 
and 18,000 commercial vehicles, representing 
25 milliard franes at the present rate. It is 
estimated that to obtain a reduction of 26 to 
28 per cent on present cost prices, modernisation 
costing 33 milliard francs will be necessary. 

* * * 

The National Tractor Allocation Commission 
has asked that more medium-power tractors 
be imported in the future in place of the large 
proportion of expensive tractors over 30 h.p. 
The Commission points out that French demand 
is mainly for small and medium-power tractors 
at reasonable prices. Directives have now been 
given for medium tractor production to be 
increased. In 1948 Renault production of 
25 h.p. tractors increased from seventeen to 
thirty a day. Out of the 13,953 agricultural 
tractors imported in 1948, 9521 were under 
18 hp. For 1949 the import programme 
envisages a first supply of 1200 small and 
medium-power tractors out of 1460, and for 
the second period 2450 small and average power 
tractors out of 2768. 

* * * 

Much progress is expected in the French aero- 
nautic industry this year. In 1947, ten proto- 
types were completed and twenty-one others 
flew for the first time in 1948. During the first 
quarter of 1949 twelve will complete testing. 
Main effort has been concentrated on military 
jet aeroplanes and transports. The “‘ SO-6020,” 
equipped with a jet engine and having a 
maximum speed of 900km an’ hour, made its 
first flight in November, but the ‘‘ SO-4000,” 
equipped with two jet engines, is not yet com- 
pleted. The event of the year will be the appear- 
ance of the 73-ton, four-engined ‘‘ SE-2010” 
“ Armagnac.” It is designed to carry eighty- 
four passengers over the North Atlantic. It is 
hoped that the ‘‘ Armagnac ’”’ will rival the 
Lockheed ‘‘ Constitution,” the Boeing ‘“ Strato- 
cruiser,” and the Bristol ‘‘ Brabazon.”’ 

* * * 

The shortage of miners in the Nord and 
Pas-de-Calais will be accentuated if 17,000 
Polish miners out of the 30,000 working there, 
who are due to leave this year, actually do so. 
In the course of 1948, 4171 Poles left the area 
out of which nearly 800 worked in the mines. 
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Notes and Memoranda 


Rail and Road 


Lonpon Transport’s Bus Mar.—London Trans- 
port has published a new map, showing on a true 
geographical scale the 1400 miles of its central bus 
routes. Other features of the map—which is in the 
form of a folder—are a section on an enlarged scale 
showing the City and West End bus routes in con- 
siderable detail, indications of Underground lines, 
a street index, and particulars of many country bus 
routes. 

Scottish Raiz Bripces.—The Railway Execu- 
tive announces that contracts have been placed with 
Sir Robert McAlpine (Scotland), Ltd., for the con- 
struction of permanent abutments and river training 
walls at seven points between Reston and Grants- 
house, where bridges were destroyed by floods in 
August last. The main East Coast lines at these 
sites have been carried on temporary bridges 
supported on military type steel trestles since the 
line was reopened for traffic. 


New Liveries ror B.R. Locomotives AND 
CoacHEs.—The Railway Executive announces 
that, following the series of experiments last year, 
it has been arranged gradually, as circumstances 
permit, to adopt liveries for locomotives and coaches 
as follows :—Steam locomotives: heavy-duty 
express passenger locomotives, blue, with black and 
white lining ; selected passenger locomotives, dark 
green with black and orange lining ; other passenger 
and mixed traffic locomotives, black with red, cream 
and grey lining ; freight locomotives, black unlined ; 
main line passenger train corridor coaches, crimson 
lake with cream panels; coaches for local steam 
services and passenger train vans, crimson lake ; and 
multiple-unit electric coaches, green. 


Tratian Ratiway ELECTRIFICATION.—It is stated 
that the Railway Department of the Italian Trans- 
port Ministry has begun the construction of three 
new hydro-electric stations—one in Alto Adige and 
two in Emilia, along the River Tanard—in order 
to meet the need for electric power arising from the 
electrification of the country’s railways. The con- 
struction of two other thermo-electric stations in 
Sicily is at present being investigated. The re- 
electrification of Italy’s railway system is estimated 
to have reached 95 per cent of the pre-war level, 
1450km of track having been electrified in 1948. 
This means that the Italian railways have effected 
a saving in 1948 of 13,800 million lire since the 
cost of electric power is much lower than that of 
coal in Italy. 


Air and Water 


Karacut Arrport.—lIt is reported that the Pakis- 
tan Government is considering a scheme to provide 
modern navigation and communication facilities at 
the Drig Road Airport, Karachi. It is proposed also 
to construct additional runways at the airport and 
strengthen the existing ones. 


ScuipHoL ArrRport.—Two wartime’ R.A.F. 
hangars on Benebecula Island in the Outer Hebrides 
have been re-erected as one large hangar by K.L.M. 
Royal Dutch Airlines at Schiphol Airport, Amster- 
dam. Named “ Hebrides,” the new hangar replaces 
a ‘nose’ hangar for “‘ DC-6” aircraft and allows 
all maintenance to be done under cover. The 
hangar is 220ft long by 115ft wide, and will accom- 
modate three “‘ DC-6s.”” The entrances, unusually 
placed at the narrow ends, are 28{t high and permit 
a “ DC-6” to be towed in with 18in to spare. The 
hangar is so situated at the south corner of the air- 
port that a minimum of maneuvring is required to 
get the aircraft in, thus saving man-hours. 


Miscellanea 


TrecHNICcAL MvseuM FOR BIRMINGHAM.—Bir- 
mingham’s Museum and Art Gallery Committee 
is proposing to establish a Technical and Science 
Museum in the city. 


THE ROBERTSON MEDAL AND PREMIUM.—At the 
last annual general meeting of the Institute of 
Metals, it was announced that W. H. A. Robertson 
and Co., Ltd., Bedford, had offered to the Institute 
a medal and premium to be awarded for the encour- 
agement of the publication of papers dealing with 
the engineering side of non-ferrous metal production. 
The Council of the Institute gratefully accepted the 
offer, and designs for a medal, 3in in diameter, in 
bronze have been approved. The Institute now 
states that the W. H. A. Robertson medal and 
premium will be awarded annually by the Council 
to the author or authors of the paper adjudged to 
be of the highest merit contributed to the Journal 
of the Institute of Metals on engineering aspects 


of non-ferrous metallurgy. No award will be made 
in any year when the Council is satisfied that no 
paper has been published which is of such merit 
as to justify the award. For the first award, the 

edal Committee of the Institute will consider 
papers published in the Institute’s Journal from 
March, 1948, to August, 1949, inclusive. Thereafter, 
the annual award will be made in respect of papers 
published in the Journal of the Institute of Metals 
covering the annual issues from September to 
August, inclusive. 

Contractors’ Pirant (REetuRNS) OrpER.—The 
Minister of Works has made a new Order revoking 
the Owners of Contractors’ Plant (Returns) Order 
of 1942, under which persons or undertakings were 
required to make returns of plant scheduled therein. 
The Revocation Order came into force on January 
31, 1949. It should be noted, however, that the 
Minister still has powers, under the Statistics of 
Trade Act, 1947, to call for returns in connection 
with contractors’ plant. 


“On Our Way.”’—The Central Office of Informa- 
tion is staging at its Exhibition Hall, Oxford Street, 
London, W.1, an exhibition entitled “On Our 
Way,” which is intended to explain graphically 
Britain’s present economic position. This exhibi- 
tion, which will be open on weekdays and Sundays 
for six weeks from March 21st, will illustrate by 
various methods the past, present and future of the 
struggle for economic survival. The main points 
which will be stressed are greater productivity and 
more dollar-earning exports. 


B.O.C. Wetpine Prize.—The British Welding 
Research Association states that the British Oxygen 
Company’s prize of £100 is to be offered again this 
year. Candidates, whose age must not exceed 
thirty-five on January 1, 1949, are invited to submit 
an original unpublished paper on a research into 
welding or its application carried out in Great 
Britain or Northern Ireland. Papers must not 
exceed 5000 words in length, and must be sent 
before September 30, 1949, to the British Welding 
Research Association, 29, Park Crescent, London, 
Wt. 


“Homes FoR Lonpon” ExXuHIBITION.—The 
‘** Homes for London” exhibition was opened at 
Charing Cross Underground Station by the Minister 
of Health, the Rt. Hon. Aneurin Bevan, M.P., on the 
afternoon of Monday, February 7th. The exhibition 
has been promoted by the London County Council 
in co-operation with the metropolitan boroughs to 
show the problems facing the housing authorities 
and the efforts being made to overcome them. The 
exhibition consists of seven large panels depicting 
various aspects of the housing programme ; it will 
be open daily until February 26th. 


ENGINEER ADVISER TO THE INTERNATIONAL 
Banxk.—It is announced by the International Bank 
that Lieut.-General Raymond A. Wheeler, Chief of 
Engineers of the United States Army, has been 
appointed engineer adviser to the bank. General 
Wheeler, who has held office as Chief of Engineers 
since October, 1945, will shortly retire from that 
office. We may recall that he was Chief of the 
Military Mission to the Persian Gulf in 1941, and 
that he supervised the supply route to Russia. 
Later, he commanded supply services in India, and 
joined the staff of the S.E.A.C., of which in 1944 
he was appointed Deputy Supreme Commander. 


Empire Minine AND METALLURGICAL CONGRESS. 
—lIt is particularly requested that those intending 
to take part in the fourth Empire Mining and 
Metallurgical Congress, to be held in London in 
July, should complete and return Form C (the 
reply form to the second circular) not later 
than March Ist to the. Joint General Secretaries, 
Fourth Empire Mining and Metallurgical Congress, 
436, Salisbury House, Finsbury Circus, London, 
E.C.2. Unless this is done, negotiations for 
accommodation, transport, &c., can only be based 
on rough estimates, and those whose applica- 
tions are received after the stated date may be 
disappointed. 


EXCHANGE OF TECHNICAL STUDENTS.—The Inter- 
national Association for the Exchange of Students 
for Technical Experience has published its first 
annual report. It records the fact that during 
the summer vacation of 1948 there were 920 students 
who were enabled through the Association’s efforts 
to widen their experience by work in various coun- 
tries. The countries participating in the exchange 
scheme are Great Britain, Belgium, Czechoslovakia, 
Denmark, Finland, France, The Netherlands, 
Norway, Sweden and Switzerland. The Associa- 
tion has recently been granted consultative status 
by U.N.E.S.C.O. The secretary is Mr. J. Newby, 
Imperial College of Science and Technology, 
South Kensington, London, S.W.7. 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
To-day Feb. 1lth—Bristot Brancn: Grand Hotel, 
Bristol, “‘ Electrostatic Precipitation,” W. 8S. Wood, 
7.30 p.m.—kKent Brance: Royal Star Hotel, 
Maidstone, “Water Undertakings,” F. C. Hill, 
7.30 p.m. : 
Tues., Pes. 15th.—E.L.M.A. Lighting Service Bureau, 2, 
Sav oy Hill, W.C.2, “* Electrical Installation Practice,” 
W. F. Parker, 6.30 p.m. 
Chemical Society 
Thurs., Feb. 17th.—Burlington House, Piccadilly, W.1, 
“Recent Developments in the Chemistry of Macro- 
cyclic Compounds,”’ V. Prelog, 7 p.m. 


Derby Society of Engineers 


Mon., Feb. 14th.—School of Arts, Green Lane, Derby, 
“Foundry Mechanisation,” Jack Hill, 7.15 p.m. 


Diesel Engine Users Association 

Thurs., Feb. 17th.—Caxton Hall, Westminster, S.W.1, 
informal discussion on ‘Operating Problems,” 
2.30 p.m. 

Hull Chemical and Engineering Society 

Tues., Feb. 15th—Church Institute, Albion Street, Hull, 
“The Newer Synthetic and Regenerated Fibres,” J. P. 
Stoneman, 7.30 p.m. 

Incorporated Plant Engineers 

Tues., Feb. i5th—Gtascow Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, Presidential 
Address, L. G. Northcroft, 7 p.m. 

Wed., Feb. 16th.—Bristot Brancn: Grand Hotel, 
Bristol, “‘ Welding as a Tool of Maintenance,’ T. J. 
Palmer, 7.15 p.m. : 

Thurs., Feb. 17th.—LiverPpoot Brancu: Liverpool 
Engineering Society, 9, The Temple, Dale Street, 
Liverpool, discussion on “‘ Oil v. Coal as Fuel for Steam 
Generators,” 7.30 p.m. 

Institute of British Foundrymen 

To-day, Feb. 11th_—MippLEsBRovuGH Branca: Cleveland 
Scientific and Tech. Institute, Corporation Road, 
Middlesbrough, “ Practical Moulding,” W. L. Hardy, 


7.30 —_ 

Sat., Feb. 12th—LancasHIRE Brancu: Engineers’ 
Club, Albert Square, Manchester, “‘The Use of X- 
Rays, Radium and Radon in the Foundry,” G. M. 
Mitchie, 3 p.m.——NewcasTLE Branco: Neville 
Hall, Newcastle-upon-Tyne, “ Patternmaking,” R. H. 
Smith, 6 p.m. Ht Brancx: Royal Tech. 
College, George Street, Glasgow, “‘ The Manufacture of 
Steel Castings,” T. R. Langley, 3 p.m. 

Mon., Feb. 14th.—SuerrieLp Branco: Royal Victoria 
Hotel, Sheffield, “‘ The Manufacture and Application of 
Coupler Castings,” J. H. Pearce and G. D. Whitehouse, 


7.30 > 

Sat., Feb. 19th.—Bristot Branco: Grand Hotel, 
Bristol, “Steel Castings,” S. L. Finch, 3 p.m. 
Burney Section: Mechanics’ Institute, Manchester 
Road, Burnley, “‘ Recent Developments in Foundry 
Sands,” J. White, 6.15 p.m. 


Institute of Marine Engineers 

To-day, Feb. 11th.—Tech. Institute, Gravesend, ‘‘ The 
Launching of Ships,” R. S. Hogg, 7 p.m. 

Tues., Feb. 15th.—The Watt Memorial School, Greenock, 
“The Combustion Turbine,” J. Calderwood, 7.30 p.m. 
ed., Feb. 16th.—The Merchant Venturers’ Tech. 
College, Bristol, “‘ Marine Engine-Room Auxiliaries,” 
J. E. M. Payne, 7 p.m. 

Thurs., Feb. 17h LCC. School of Engineering and 
Navigation, High Street, Poplar, E.14, ‘Steam 
Generation for Power Stations,” W. R. Harvey, 


7.30 p.m. 
Institute of Navigation 
fri., Feb. 18th.—Royal Geographical Society, 1, Kens- 
ington Gore, S.W.7, Symposium on “ Operational 
Aspects of Marine Radar,” 2.30 p.m. 


Institute of Refrigeration 
Tues., Feb. 15th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S8.W.1, ‘“ Quick- 
Freezing,” G. W. Muddiman, 5.30 p.m. 


Institute of Road Transport Engineers 

Thurs., Feb. lith—N.E. CENTRE: Hotel Metropole, 
Leeds, “‘ Diesel Engines,” V. W. Pilkington, 7 p.m. 
Lonpon CENTRE : Royal Society of Arts, John Adam 
Street, W.C.2, ‘‘ Engine ings,” R. J. Brown, 
6.30 

Fri., Feb. 18th.—Mrptanps CENTRE: Crown Hotel, 
Broad Street, Birmingham, “‘ Development of the Gas 
Turbine for Road Transport,” J. Hodge, 7 p.m. 

Institute of Transport 

To-day, Feb. 11th—E. Miptanps Section: School of 
Transport, Derbv, “The London Unde und Rail- 
way System,” R. C. Hider, 6.30 p.m.——N. Starrorp- 
sHIRE GrouP: North Stafford Hotel, Stoke, “ Ship- 
. J. Irvine, 6.30 p.m.——NortTHERN SECTION: 

yal Turks Head Hotel, Grey Street, Newcastle- 
upon-Tyne, “The North-Eastern Region of British 
Railways in 1948,” C. F. Hopkins, 7 p.m. 
Institute of Welding 

Wed., Feb. 16th——N. Lonpon Brancu: Tech. College, 

Acton, “ Conveyors,” A. T. C. Burrows, 7.30 p.m. 


Institution of Chemical Engineers 
Tues., Feb. 15th.—Geological Society, Burlington House, 
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Piceadilly, W.1, ‘‘ Technical Education,” T. R. C. Fox, 
5.30 p.m. 
Institution of Civil Engineers 

Tues., Feb. 15th.—Great George Street. 8.W.1, “ Appli- 
cation of Pre-Stressed Concrete in Belgium,” Gustave 
Magnel, 5.30 p.m. 

Wed., Feb. 16th.—Association of London Students, Great 
George Street, S.W.1, “‘The Provision of Water for 
Human Consumption,” N. P. Roberts, 6 p.m. 

Thurs., Feb. 17th.—BtrRMiInGHAM AND District Associa- 
TION: James Watt Memorial Institute, Great Charles 
Street, Birmingham, ‘“‘ Some Constructional Work in 
Retrospect,’’ A. Burrows, 6 p.m.——N.W. Associa- 
TION: Town Hall, Chester, ‘“‘ Transition Curve 
Design,” A. G. Tyson, 6 p.m. 


Institution of Electrical Engineers 

Mon., Feb. 14th.—N.E. Centre: Neville Hall, New- 
ome Fy a “Tidal Power and the Severn 
B. e,” H. Headland, 6.15 p.m. 

Tues., Feb. 15th.—Ravio Section: Savoy Place, Vic- 
toria Embankment, W.C.2, discussion on ‘* Water 
Cooling versus Air Cooling for High-Power Valves,” 
opened by J. Bell, 5.30 p.m. 

Wea, Feb. 16th.—Central Hall, Westminster, 8.W.1, 
“Television,” Sir Noel Ashbridge and H. Bishop, 
6.30 p.m.—Lonpon Srupents’ SecTion: Visit to 
Johnson, Matthey and Co., Ltd., E.C.1, eee 
ScortisH CENTRE: Heriot-Watt College, Edinburgh, 
“The Corrosion of Heating Surfaces in Boiler Plants,” 
J. R. Rylands and J. R. Jenkinson, 7 p.m. 

Thurs., Feb. 17th.—Extra meeting, Savoy Place, Vic- 
toria Embankment, W.C.2, “* Railway Traction Control 
Equipment on Suburban London Transport,” E. 
Webster, 5.30 p.m. 


Institution of Engineers in Charge 
Wed., Feb. 16th.—E.L.M.A. Lighting Service Bureau, 2, 
Savoy Hill, Strand, W.C.2, “‘ Light and Work,” W. R. 
Robiason, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Wed., Feb. 16th.—Gas Industry House, 1, Grosvenor 
Place, S.W.1, “The Principles Involved in Construction 
of an Ideal Ductwork Installation,” Philip Gardner, 
6.30 p.m. 


Institution of Mechanical Engineers 


Tues., Feb. 15th.—Luton CENTRE, AUTOMOBILE DrvI- 
sion: George Hotel, Luton, annual general meeting, 
** Agricultural Machinery,” J. C. Hawkins, 7.15 p.m. 

Wed., Feb. 16th.—N.E. CENTRE, AUTOMOBILE DIVISION : 
The University, Leeds, annual general meeting, 
followed by general meeting, 7.30 p.m. 

Thurs., Feb. 17th.—INpUSTRIAL ADMINISTRATION AND 
ENGINEERING PropucTion GrouP: Engineers’ Club, 
Albert Square, Manchester, “‘ Casting by the Lost Wax 
Process,” J. 8. Turnbull and G. Sleigh, 6.45 p.m. 

Fri., Feb. 18th.—Storey’s Gate, St. James’s Park, 8.W.1, 
“Rotary and Oscillating Seals,” T. E. Beacham ; 
“Reciprocating Seals,” F. H. Towler, 6 p.m. 
Scorrish Brancu, GrapvuatTes’ Section: Royal 
Tech. College, Glasgow, “‘ Mechanised Coal Cutting,” 
Allan Bond, 7.30 p.m. 


Institution of Mining and Metallurgy 
Thurs., Feb. 17th.—Geological Society, Burlington 
House, W.1, “‘ Ground Control—Theory and Practice,” 
Jack Spalding, 5 p.m. 


Institution of Production Engineers 

To-day, Feb. 11th.— WESTERN Section: Wheatstone Hall, 
Brunswick Road, Gloucester, “ Jig and Tool Design,” 
R. O. Jeakings, 7.30 p.m.——EasTERN COUNTIES 
Szction: Electric House, Ipswich, Discussion on 
“The Position of the Production Engineer in Relation 
to National Economy,” 7.45 p.m.——WOoLVERHAMP- 
ton Section: Wolverhampton and Staffs. Tech. 
College, Wolverhampton, “ Metallurgy,” T. Wright, 
7.15 p.m.——CoventTry SeEcTion: Geisha Cafe, 
Coventry, ‘‘ Broaching Machines, Tools and Practice,” 
E. Percy Edwards, 7 p.m.——Lonpon SECTION: 
Visit to Messrs. Harris Lebus, Ltd., 2.30 p.m. 

Mon., Feb. 14th—Hattrax Section: Whitley’s Cafe, 
Westgate, Huddersfield, ‘‘ Development in High- 
Frequency Heating of Metals,” T. G. Tanner, 7 p.m. 

Wed., Feb. 16th.—Epvtnsurocu Section: North British 
Station Hotel, Edinburgh, ‘‘ The Education of the Pro- 
duction Engineer,” T. B. Worth, 7.30 p.m. LIvER- 
Poot Section: Radiant House, Bold Street, Liver- 
pool, “‘ Education for Management,” Lieut.-Colonel 
Urwick, 7.15 p.m. BIRMINGHAM SECTION: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham, “‘ Some Aspects of Management,” Sir Hugh 
Chance, 7 p.m. 

Thurs., Feb. 17th.—Gtascow Section: Institvtion of 
E ygineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, ‘‘ Valid Incentives,’’ E. C. Gordon- 
England, 7.30 p.m.——Lonpon Section: Royal 
Empire Society, Northumberland Avenue, W.C.2, 

apers on “ Electronic Equipment for the Production 
igineer,” 7 p.m. 

Fri., Feb. 18th.—N.E. Grapvuates’ Section: Neville 
Hall, Newcastle-upon-Tyne, “ Jig and Tool Design,” 
M. Davidson, 6.30 p.m. 


Junior Institution of Engineers 


To-day, Feb. 11th.—39, Victoria Street, S.W.1, “‘ The 
Cladding of Industrial Buildings,” 8. E. Meggitt, 
6.30 p.m. 

Fri., Feb. 18th.—39, Victoria Street, S.W.1, “‘ Vacua— 
A Brief Review of Scientific and Technological 
Developments Since the Seventeenth Century,” C. 
Hunnikin, 6.30 p.m. 

Sat., Feb. 19th.—N.W. Section: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, “‘ A Brief Survey of Some Gas Turbine Appli- 
cations,” H. Farrington, 2.30 p.m. 


Manchester Association of Engineers 
To-day, Feb. 11th.—The Engineers’ Club, Albert Square, 
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Foy, 6.45 p.m, 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, Feb. 1\th.—Mining Institute, Newcastle-upon. 


Tyne, ‘‘ Vibration of Propeller Blades,” W. L, Hughes 
“Under Water Propeller Tests,” L. C. Burrill, 6.15 


p.m. 
Thurs., Feb, 17th.—Bolbeck Hall, Newcastle-upon-Tyne 
“Design of Plastics Mouldings,” C. T. Graliam, 


6.45 p.m. 
Royal Aeronautical Society 
Th ws., Feb, 17th.—Inscitution of Civil Engineers, Great 
George Street, 8.W,1, “ Planned Servicing in the Royal 
Air Force,” E. A. Harrop, 5.30 p.m. , 
Society of Chemical Industry 
Thurs., Feb. 17th.—Gas Industry House, 1, Grosvenor 
Place, S.W.1, ‘‘ Technique of Silicate Chemistry at 
High Temperature,” R. W. Nurse, 6 p.m. 
Stoke-on-Trent Association of Engineors 
Wed., Feb. 16th.—Electricity Department’s Showrooms, 
Stoke-on-Trent, ‘‘ An Outline of the Post Office Tele. 
phone System,” M. E. Tufnail, 7 p.m. 


“PRyahh 





Machinery and Its Uses,” 5, 





Personal and Business 


Mr. RosBert YounG PARKINSON has_ been 
appointed special director (sales) of Ribblesdale 
Cement, Ltd. 

Mr. W. K. B. MarsnHatt, B.Eng., has been 
appointed Assistant Director of Research of the 
British Welding Research Association. 

THE Boarp oF TRADE announces the appoint- 
ment of Mr. E. T. Holford Strevens as Regional 
Controller in the North Midland Region, Nottingham. 

Mr. G. W. Attorr has retired from the position of 
technical adviser to Newton, Chambers and (o., 
Ltd., after nearly fifty years in the company’s 
service. 

Fiexrpox, Ltd., has moved to new works and 
offices at Nash Road, Trafford Park, Manchester, 
17 (telephone, Trafford Park 2651; telegrams, 
Flexibox, Manchester). 

THe FEDERATION OF British INDUSTRIES states 
that Sir Charles Tennyson, C.M.G., has retired from 
the chairmanship of its Industrial Art Committee. 
Mr. E. W. Goodale, C.B.E., a member of the F.B.I. 
Grand Council, succeeds Sir Charles as chairman of 
the Committee. 

THe ReEcEIVER AND MANAGER OF DovGLas 
(Kixeswoop), Ltd., announces that the manufac- 
ture of Douglas industrial power trucks is being con- 
tinued. They will be distributed in England, as 
hitherto, by George Cohen, Sons and Co., Ltd., 
Wood Lane, W.12. 

A.C.S. PropucTIon ORGANISATION CONSULTANT 
Service has been formed to deal with matters of 
system planning and factory organisation, and will 
also advise on handling and packing problems. Its 
address is 66, Lyndhurst Avenue, London, 8.W.16 
(telephone, Pollards 2639). 

Tue Boarp or TRADE announces that Mr. R. A. 
Maclean has been appointed chairman of the 
Scottish Committee of the Council of Industrial 
Design in the place of Sir Steven Bilsland, Bart. 
Mr. T. G. Waterlow, C.B.E., has been appointed a 
member of the Committee. Mr. J. Douglas Hood 
and Mr. J. McMurtrie Kay have been reappointed 
members of the Committee on the termination of 
the period of their existing appointments. 





Catalogues 


Cincinnati Mitiine Macaines, Ltd., Birmingham, 24. 
—Details and illustrations of the new model No. 2 tool 
and cutter grinder. 

WESTINGHOUSE BRAKE AND Stenat Company, Ltd., 
82, York Way, London, N.1.—Revised sheets for power 
signalling catalogue. 

Davey, Paxman Anp Co., Ltd., Standard Ironworks, 
Colchester.—Publication No. 1220, dealing with diesel- 
driven alternator sets. 

E.uiorr Brotuers (Lonpon), Ltd., Century Works, 
Lewisham, S.E.13.—Leaflet dealing with temperature 

Jack OLpING AND Co., Ltd., Hatfield, Herts.—Bro- 
chure describing the service offered to the earth-moving 
industry and agriculture. 

F. J. Epwarps, Ltd., 359-361, Euston Road, N.W.1.— 
Leaflet No. 41B, dealing with the ‘‘ Besco.” No. 318 
all-steel folding machine. 

Anato-Swiss Screw Company, Ltd., Trout Road, 
West Drayton, Middlesex.—Booklet and leaflet illus- 
trating turned metal parts. 

Tue British THermMostat Company, Ltd., Sunbury- 
on-Thames, Middlesex.—Leaflet describing the type 
“* OZ” indicating controller. 

C. A. Parsons anp Co., Ltd., Heaton Works, New- 
castle-upon-Tyne, 6.—Publication No. A.4, entitled 
“‘ Turbo Type Alternators.” 

ArMAND Durry anp Co. (ApEco), Ltd., 25, Hyde 
Park Gate, London, 8S.W.7.—Leaflets illustrating some 
new British engineering products. 
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Statement on Defence, 1949 


On Tuesday, February 15th, there was issued 
as a White Paper the annual statement on 
defence, which shows that in the year 1949-1950 
expenditure by defence services of this country 
is likely to total £759,860,000. It also shows 
that the uniform strength of the Services is to 
be reduced from approximately 793,000 at 
April 1, 1949, to 750,000 at March 31, 1950. 


The White Paper reviews developments in the’ 


three fighting Services during the past year and 
outlines the equipment programme for the 
coming year. This programme, it is stated, 
represents the minimum necessary to cover 
the maintenance requirements of the year, 
after the fullest use of remaining war stocks. 
It provides for the building up or overhaul of 
some of the more essential emergency reserves 
and allows “for a modest instalment of 
modernisation.”” The Royal Navy programme 
provides mainly for the maintenance require- 
ments of the active fleet and for some progress 
in refitting ships of the reserve fleet. In the 
Army re-equipment programme the more 
important items are tanks, radar and radio 
equipment, and nearly £14,500,000 is to be 
spent on the overhaul of vehicles. The Royal 
Air Force programme continues at an increasing 
rate the re-equipment of fighter squadrons with 
the latest type of jet aircraft. A section of the 
statement dealing with research and develop- 
ment makes reference to improvements in 
radar, for the location of targets, and for fire 
control; improvement in anti-aircraft fire 
control; and developments in equipment for 
the detection, location and destruction of sub- 
marines. It also records that notable advances 
have been made in turbo-jet and _ turbo- 
propeller air engines, and in the knowledge 
about flight through the trans-sonic zone. 
Research and development directed to the pro- 
duction of unconventional weapons is proceed- 
ing, and such weapons, the White Paper adds, 
will be brought into service as and when they 
are ready. Meanwhile, it is observed, the 
Services must be ready, if need be, to fight with 
the weapons of to-day. 


The Owen Falls Hydro-Electric Scheme 


Tue scheme for building a dam and power 
station at Owen Falls, near Jinja, Lake Victoria, 
has been by the Egyptian Cabinet, and 
has been placed before the Egyptian Parliament. 
The Egyptian share of the cost of the scheme, 
which is to be carried out in conjunction with 
Uganda, is estimated at £E4,000,000, and 
six 15,000-kW turbines would be installed in 
the first instance. There is, however, provision 
for the installation of two further turbines to 
give a total power output of 120,000kW, with 
a total estimated cost of £7,120,000. The 
scheme was described in THE ENGINEER of 
July 9, 1948. It seems likely that this will be 
the first of a series of schemes designed to 
exploit the Nile for purposes of irrigation and 
hydro-electric power, and involving the co- 
operation of Ethiopa, Belgium, the Sudan, 
Egypt and Great Britain. Further works down- 
stream of the Owen Falls dam, which would 
control the discharge from Lake Albert, and 
also possibly that of Lake Kyoga, are contem- 
plated, together with works on the Blue Nile 
and in the Sudan, in this comprehensive plan 
of river contrel. It is estimated that it will 
take twenty-five years to complete the full 
scheme, 


The James Clayton Prize 


Tae Council of the Institution of Mechanical 
Engineers has awarded the 1948 James Clayton 
Prize of £1350 to Mr. Karl Baumann, for his 
contributions to the advancement of mechanical 
engineering science by way of invention, design 
and investigation, communicated, in part, in a 
lecture delivered to the Institution in 1948. 
Mr. K. Baumann is the Chief Mechanical Engi- 
heer and a director of Metropolitan-Vickers 
Electrical Company, Ltd., of Trafford Park, 
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Manchester. His professional life has been 
largely identified with the development of 
the modern steam power station, including 
steam turbines and boiler plant, and latterly 
the internal combustion turbine. He has 
contributed the following papers on steam 
turbines and power station practice in the 
“ Proceedings” of the Institution :—‘‘ Con- 
siderations Affecting the Future of the Steam 
Cycle”? (1930); ‘‘ Improvements in Thermal 
Efficiencies with High Steam Pressures and 
Temperatures in Non-Reheating Plant ”’ (1946) ; 
and ‘“‘Heat Engines” (Thomas Hawksley 
Lecture, 1948). For the first paper he received 
the Institution’s premier award, the Thomas 
Hawksley Gold Medal. The James Clayton 
Bequest is for the distribution annually of 
three-quarters of the income of the fund on 
research, investigation and the encouragement 
of mechanical engineering science. The remain- 
ing quarter of the income is for the award of 
the James Clayton Prize to a member, associate 
member, graduate or student of the Institution 
who contributes. most in the year to modern 
mechanical engineering science by way of 
research, invention or experimental work, or 
by a treatise or paper on a modern mechanical 
engineering subject, or by originality in design, 
or by service to mechanical engineering. 


The British Shipbuilding Research 
Association 

Tue third annual report of the British Ship- 
building Research Association has just been 
published by the Council. It deals with the 
activities of the Association during the financial 
year that ended March 31, 1948. A general 
account of the work of the Association will be 
found in our issue of January 7th, in our review 
of shipbuilding and marine engineering dur- 
ing 1948. The report stresses the increasing 
number of research reports, which have been 
issued to members and to persons on the 
Research Board. The Association’s research 
results will also be given wider publication by 
the reading of papers before technical institu- 
tions by the person or persons mainly concerned 
in the research work. Interesting technical 
information has been circulated to the industry 
and to the Council in the form of technical 
memoranda. One of the first of such publica- 
tions was “ Corrosion of Steel Tubes in Scotch 
Boilers.” Other memoranda are in course of 
preparation. Another feature of the work, the 
report states, is the interest of shipping com- 
panies in the provision of facilities for work on 
board ship. With regard to new research 
facilities, preliminary work is being proceeded 
with for the provision by the Governmené of 
a new ship model testing tank. 


The Faraday Lecture 


THE Institution of Electrical Engineers’ 
Faraday Lecture was held at the Central Hall, 
Westminster, on Wednesday, February 16th, 
when Sir Noel Ashbridge, who was assisted by 
Mr. H. Bishop, took ‘“ Television” as his 
subject. Since the Faraday Lecture is intended 
to appeal to a non-technical audience, the 
complex subject of television could only be 
dealt with in broad outline. Accordingly, the 
lecture took the form of a simple demonstration 
of the way in which television has been evolved 
from elementary forms of electrical com- 
munication. Sir Noel traced developments 
from the simple electric bell, through morse 
and the printing telegraph to the wireless 
telephone and sound broadcasting, and thence 
to television. The lecture was graphically 
illustrated by demonstration equipment 
arranged to show the basic principles on which 
camera tubes work and the reconstruction of 
the picture on the fluorescent screen of a cathode 
ray tube, after transmission. To demonstrate 
the system of television used by the B.B.C. 
the latest form of mobile outside broadcast 
equipment was lent for the lecture. This 
equipment, which is of unit construction, com- 
prising three camera channels provided with 









monitoring and fading facilities, uses the new 
low-velocity cathode-potential-stabilised camera 
tubes. Normally the whole of the apparatus 
is housed in trucks, but, for theatre work and 
in places where access is difficult, the equipment 
is so arranged that it can be removed from 
the trucks and reassembled inside the build- 
ing. During this lecture television cameras 
were used to allow some of the demonstra- 
tions to be observed on television tubes installed 
amongst the audience, allowing visual apprecia- 
tion of points that would otherwise have been 
missed. 


The Late Mr. Ernest Lyall 


It is with very deep regret that we have to 
record the death suddenly on Monday, February 
14th, of Mr. Ernest Lyall, the manager of 
Armstrong Whitworth and Co. (Pneumatic 
Tools), Ltd., of Close Works, Gateshead-on- 
Tyne. His service with the companies bearing 
the name of Armstrong Whitworth covered a 
period of over forty-two years. He joined the 
firm of Sir W. G. Armstrong Whitworth and 
Co., Ltd., as a boy in the office of Elswick Works, 
about 1906, and received a sound commercial 
training, which fitted him for his later career. 
He was transferred and was given charge of the 
stores of the company’s aeroplane department 
during the 1914-1918 World War. Shortly 
after the war, Mr. Lyall was made personal 
assistant to the head of the central purchasing 
and stores department of the company at 
Elswick. In 1926, he was sent to the Scotswood 
Works of the company as head of the stores 
department. He was appointed the manager 
of the pneumatic tools department of the 
company just before it was decided to transfer 
that business to Close Works, Gateshead-on- 
Tyne. On the formation of the new company— 
Armstrong Whitworth and Co. (Pneumatic 
Tools), Ltd.—Mr. Lyall continued to occupy 
that position, and he was at business as usual 
on the day that he died. His sudden and 
untimely death will be mourned by all who 
knew him and worked with him, for not only 
was he the possessor of charm of manner, but he 
had those stirling qualities of character which 
attracted to him a large number of friends 
interested in compressed air and its uses in 
many parts of the country. 


Sir Ben Lockspeiser’s New Appointment 


Ir is announced by the Lord President of the 
Council that the King has approved the appoint- 
ment of Sir Ben Lockspeiser, M.I. Mech. E., 
F.R.A.S., to succeed Sir Edward Appleton 
as Secretary to the Committee of the Privy 
Council for Scientific and Industrial Research. 
Sir Edward Appleton will, it is announced, 
relinquish his appointment on April 30, 1949, 
and Sir Ben Lockspeiser will take up his 
appointment on May 1, 1949. Sir Ben Lock- 
speiser, who is fifty-seven years of age, was 
educated at Sidney Sussex College, Cam- 
bridge, and the Royal School of Mines. 
After a period in the Admiralty Steel Labora- 
tory, Sheffield, as Scientific Assistant, he was 
appointed in 1920 Scientific Officer at the 
Royal Aircraft Establishment, Farnborough, 
and he held that post for seventeen years. In 
1937 he became Head of the Air Defence 
Department of the R.A.E. In 1939 he was 
appointed Assistant Director of Scientific 
Research at the Air Ministry. In 1941 he 
became Deputy Director of Scientific Research 
(Armaments), at the Ministry of Aircraft Produc- 
tion, Director of Scientific Research (Air) in 1943, 
and in 1945 Director-General of Scientific Re- 
search at the Ministry of Aircraft Production. 
In 1946 he was appointed to the newly created 
post of Chief Scientist to the Ministry of Supply. 
Sir Edward Appleton, G.B.E., F.R.S., wno is 
fifty-six years of age, nas been tne Secretary 
of the Department of Scientific and Industrial 
Research since 1939. In the autumn of last 
year it was announced that he had been 
appointed Principal and Vice-Chancellor of 
Edinburgh University. 
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_ A Review of the Burma Railways 


By N. JOHNSON, M.I.Loco.E.* 
No. IlI—(Continued from page 152, February 11th) 


Impact OF WaR: EXCEPTIONAL 
TRAFFIC TO CHINA 


_ as a result of the Japanese occupa- 
tion, China was unable to use her ports, 
a certain amount of traffic continued to 
be sent to China through the port of Haiphong 
in French Indo-China, but as Japanese 
influence increased in this area also, the 
one route left was via Burma to Yunnan 
and the diversion of traffic to this route 
commenced early in 1939. A large proportion 
of this traffic consisted of motor lorries, and 
petrol and lubricating oil in 40-gallon drums. 
Most of the motor vehicles arrived as chassis 
in packing cases; they were erected, fitted 
with bodies in Rangoon, then driven in 
convoys by road to Lashio and went on from 
there by the famous Burma road into China. 
A mushroom “China Town” sprang up 
2 or 3 miles from Lashio cantonment and 
requirements for this, together with the 
petrol and oil which was mostly carried by 
the railway, developed to the extent where 
special goods trains of sixty to seventy 
vehicles left Rangoon daily. This in itself 
was no great strain on the resources of the 
railway over the “plains” section, from 
Rangoon to Sedaw, 397 miles away, but 
from there onwards it became a real problem. 
There were the 11 miles of 1 in 30 and 1 in 25 
to Thondaung, and the 1 in 40 grades the 
whole way to Lashio (563 miles). It was all 
single line and with the speed limit necessary 
many sections between stations were of a 
length that meant a train occupation of 
forty-five minutes. Normally Lashio station 
was only required to deal with one mixed 
train and one goods train per day, equivalent 
possibly to 120 to 160 net tons of goods. 
As materials for China poured into Rangoon 
the railway was called upon to cater for 
over 800 net tons of goods delivered per 
day into Lashio. The average load per 
wagon of the type of goods forwarded was 
found to provide a payload of 8} tons per 
wagon, and as each wagon tared about 5-3 
tons, this meant that for the China traffic 
alone, a total weight of some 1300 tons had 
to be hauled, and this represented six trains 
per day each way, both on the 1 in 25 and 
1 in 40 sections (the engines in general use 
on the latter section were less powerful). 

In addition, as the war in the west pro- 
gressed and military training centres were 
established at Maymyo, the traffic to that 
hill station increased between two and three 
times above the normal. The heavy mineral 
traffic for the Bawdwin mines also had to 
be taken to the junction station of Namtu, 
only 10 miles from Lashio. Demands in- 
creased to such an extent that by the middle 
of 1941 it was necessary to schedule paths 
for eighteen trains each way per day on the 
1 in 25 section and fourteen trains each way 
per day on the | in 40 section between 
Maymyo and Lashio. 

The latter was a particularly exacting 
demand, with its sections of forty to forty- 
five minutes’ occupation and, with no tele- 
phone train control system, was only accom- 
plished through the strictest time-keeping 
by drivers. 

All the trains over these ghat sections had 
to be vacuum-braked throughout—on the 1 in 
25 grades no more than two piped vehicles per 
train were allowed (i.e., equipped with train 
pipe but not with vacuum brake gear). As only 
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approximately 50 per cent of the vehicles 
on the railway were fitted with the complete 
vacuum brake and, of course, many such 
vehicles were required for service other 
than on the Northern Shan States Branch, 
the provision of sufficient suitable vehicles, 
was often a problem. 

The engines normally allotted for the 
ghat (hills) working from Sedaw to Lashio 
were headquartered at Maymyo and were of 
the articulated types, Garratt 2-8-0+-0-8-2 
and “ Mallet ” 0-6-0+0-6-0, but there were 
insufficient of these types available to deal 
with the exceptional demands, so heavy 
goods engines of the ‘ Y.D.” types (2-8-2) 
were pressed into service on the 1 in 40 sec- 
tions and 2-6-4 shunting engines were 
obtained from other parts of the line, to 
be used as bankers both on the 1 in 25 and 
1 in 40 sections. This service involved some 
modifications to these engines. On the 
“Y.D.” type, for example, longer water 
gauges had to be fitted to enable the driver 
to see the water level on the steep inclines. 
The heavy curves also necessitated modifi- 
cation of the coupling rods and axle-boxes 
of the hind-coupled wheels to afford lateral 
movement. These engines were excellent 
steamers and acquitted themselves nobly 
on this exacting service; they also rode 
extremely well. On the shunting engines 
the blast pipe was modified and electric 
head-lights fitted front and rear. 


CuHEcK Ratu LUBRICATION 


It will be appreciated how vital it was to 
the successful movement of this intensive 
traffic that the articulated engines should 
have maximum availability. Most of the 
“Mallet” engines had been in service for 
twenty-five to thirty years, on heavy work 
most of the time, and were due for replace- 
ment. The Garratts were younger, but, 
with their 2-8-0+0-8-2 wheel arrange- 
ment had no guiding wheels to the inner 
coupled wheels. The disadvantages of this 
arrangement for engines working on a line 
with such constant and heavy curvature 
as that occurring on the N.S.S. and 8.8.8. 
branches were appreciated by the railway 
administration, but had been specified to 
ensure the necessary adhesion to utilise the 
tractive effort available. Asa result (depend- 
ing whether the locomotive was travelling 
chimney or bunker first) the flanges of the 
inner coupled wheels of whichever engine 
was “trailing,” took the brunt of the guid- 
ing force, and, due to wear on the flanges 
of the tyres, an interchange of wheels was 
necessary after about 5000 miles. This was 
a four or five-day job, as articulated main 
and exhaust steam pipes, which in this 
design ran under the axles, had to be dropped. 
Reprofiling of all coupled-wheel tyres, due 
to flange wear, was often necessary after 
10,000 to 12,000 miles and meant sending 
to Insein shops, 430 miles away. This was 
no great problem when adequate spare 
wheels and sufficient engines were available 
to cope with demands and when supplies 
of new tyres could be easily obtained, but 
in the early part of 1941, none of these con- 
ditions existed. Great efforts were made to 
keep these engines on the road, but the tyres 
were getting very thin on the tread and 
supplies of new tyres due in 1939-40 were 
lost at sea. The situation was critical but, 
fortunately, as a result of experience gained 
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by the engineers of the railway serving the 
Burma Corporation Mines, experiments 
which had been carried out on the Burma 
Railways track some months previously had 
shown promise and were in course of aidop. 
tion. This method consisted of siting the 
check rail closer to the inner rail of a curve 
so that the guiding force was provided by 
those wheels running on the inside raijl 
of the curve pressing against the check rail, 
and the contoured face of the flange of the 
outer wheels did not come into contact 
with the outer rail at all; at the same time 
the check rail was lubricated with a heavy 
oil-grease compound. All curves with a 
radius of 12 deg. or sharper were treated 
in this way and for the twelve months 
which remained before the country was 
evacuated, wear on tyres compared favour- 
ably with that of the engines operating on 
the ‘‘ plains ’’ sections and it was not neces. 
sary to reprofile any of the tyres of engines 
working on these hill sections. But for this 
device four or five of the ten Garratt engines 
available for Maymyo might have been 
out of action by the end of 1941. 


ENEMY ATTACK 

Following close upon the Japanese attack 
on Pearl Harbour and Singapore on Decem- 
ber 8, 1941, there began the campaign which 
ended in the occupation of Burma by the 
enemy and the despoilation of the Burma 
Railways. Moulmein was captured early 
on and the section to Ye was then cut off. 
Most of the staff escaped under fire across 
the Salween River to Martaban and many 
continued to assist on the Pegu-Martaban 
section in forwarding military traffic to the 
fighting forces. Bitter fighting occurred at 
many points along the line and key stations 
were repeatedly bombed from the air and 
attacked by machine guns. 

About the middle of December a scheme 
was put forward to militarise railway per- 
sonnel—to put them in uniform and give 
them arms drill, &c.—but the military situa- 
tion was constantly and rapidly changing 
for the worse and in the press of events there 
was no time even to explain the idea to staff, 
much less to get it functioning. 

On December 23rd and 25th the Japanese 
sent strong formations of aircraft to bomb 
Rangoon, and although material damage was 
not heavy it is estimated that over 2000 
people were killed. The native labour 
stampeded, especially coolie labour employed 
in the port area. While many of the railway 
staff also found it necessary to depart without 
permission, many others displayed exemplary 
courage and devotion to duty. 

The main aerodrome used by the very few 
Allied fighter aircraft available in this area 
was at Mingladon, 10 miles north of Rangoon, 
and a little more than 1 mile east of the rail- 
way workshops at Insein. The airfield was 
naturally a constant target for Japanese 
attacks, mostly at night. Four or five 
separate attacks in the course of one night 
were common, and aircraft often passed 
over the workshops, but no bombs fell 
on them. Although after a time the “ war 
of nerves,” together with the lack of sleep, 
became rather a strain, on the whole the 
spirit and behaviour of the staff was 
commendable. 

Singapore fell on February 15, 1942, 
releasing enemy troops and aircraft from 
Malaya to augment the attack on Burma. 
A few days later the Japanese forced the 
crossing of the turbulent Sittang River, the 
last defensive position of any strength 
before Pegu, from whence the enemy could 
(and did) strike west and endeavour to cut off 
all surface communication between Rangoon 
and the north of Burma. Rangoon was 
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indefensible and the signal for evacuating 
the city was issued about 14.00 hours on 
February 20, 1942. 

Almost until that moment and on the 

unds that it might create ‘alarm and 
despondency ” among the native population, 
official policy was against any preparations 
that would have indicated intention to 
evacuate. However, as the enemy’s advance 
constituted an ever-increasing threat, various 

texts were found to ensure that a few 
key machines were partly dissembled in 
order to assist removal if required. Simul- 
taneously with the issue of the 
“evacuation ”’ signal, Insein locomotive 
shops were given orders to evacuate all 
staff and as much equipment and material 
as possible to the carriage and wagon shops 
at Myitnge—377 miles up-country—and 
from there to arrange to carry on locomotive 
repairs ! 

A number, whose homes were in villages in 
the area decided to remain, but even so 
the number of those who had to be moved 
exceeded 3000. Some 150 wagons of all 
types were collected from Rangoon and 
nearby stations and formed into two trains, 
which were shunted into the shops and their 
loading commenced. A wheel lathe, capable 
of dealing with coupled wheels, a high-duty 
lathe for tender and other wheels, a Churchill 
quartering machine, vertical and horizontal 
boring machines, heavy radial drills, plate 
rolls, welding equipment, a 3-ton cupola, 
patterns, moulding boxes, sand, many other 
machines and special tools, and hundreds of 
duplicate parts, together with drawings, 
records and stationery were loaded. At 
that time it was dark at 6 p.m., and, of 
course, lights were not allowed. As far as 
possible, supervisors marshalled their own 
shop staff, but those who have experience 
with illiterate native staff in a sudden crisis 
will realise it was no easy task. Eventually 
the first train left at about 21.30 hours 
and the second train about midnight. All 
that was left was about twenty “last 
ditchers,”’ consisting of the works manager, 
the electrical engineer and the remainder, 
for the most part, junior supervisors. Their 
job was to stand by and on receipt of the 
demolition signal to destroy as much as 
possible of the useful plant which could not 
be evacuated, such as overhead cranes, 
power station, motors of all sorts and 
machines. Water supply was from tube 
wells operated by compressed air and instruc- 
tions were given that this plant had to be 
left in working order. The signal was given 
on the afternoon of March 7th, and after 
performing their distasteful task, at about 
20.00 hours, they joined the train from 
Rangoon en route to Prome, containing others 
who had been employed on similar tasks. 
The Mandalay line had become inoperable 
some days previously. This last train ran 
into an enemy ambush at Wanetchaung, 
about 30 miles from Rangoon. The enemy 
had cunningly cut a bridge which collapsed 
when the weight of the engine came on to it, 
and this effectually stopped escape by the 
railway route. Two of the party were 
injured badly and for them stretchers were 
hastily. improvised. The party, organised 
by the works manager, Mr. A. Johnson, 
made a detour into the jungle and evading 
Japanese patrols, joined the railway some 
miles further on. For his part in this and 
other sterling work Mr. Johnson was awarded 
the George Medal. 

Except for a few local and. suburban 
trains operated chiefly in the dock areas by 
officers and subordinate staff, the railway 
below Toungoo (166 miles to the north) 
had ceased to operate by February 24th, 
nearly all staff having been evacuated or 
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vanished under their own power. The Chief 
Railway Commissioner and his principal 
officers left Rangoon on February 26th to 
set up headquarters in Upper Burma. 

The party went as a motor car convoy 
and in the neighbourhood of Pegu passed 
through positions of the famous 7th Armoured 
Brigade and the 2nd Royal Tank Regiment, 
which had disembarked at Rangoon on the 
very day of the evacuation of the city. 
These units performed magnificent work in 
rearguard actions throughout the remainder 
of the retirement from Burma. 

From this time on till the middle of May 
when the monsoon broke, and with the 
remnants of the army having retired across 
the Chindwin River, this phase of the cam- 
paign had ended, the Japanese air force, 
with nothing to stop them, naturally paid 
considerable attention to the railway. Water- 
ing stations and junctions were systematically 
attacked. A strong force of bombers attacked 
Mandalay on April 3rd and caused great 
devastation in the town, mostly from the 
fires which were started. Three or four sticks 
of bombs fell in the railway station yard, 
which was full of rolling stock, damaging 
some of it and the points at the south end 
of the yard. 

This would not have been unduly serious 
but unfortunately fire took hold of two 
wagons loaded with R.A.F. bombs, which 
exploded and caused great havoc in addition 
to wrecking the watering arrangements. 
Tronically enough, these bombs had been 
salvaged from Mingladon aerodrome and 
loaded into wagons at Insein, whence they 
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were railed to Prome. Here they were taken 
on a wagon ferry and navigated 350 miles up 
the Irrawaddy to Mandalay shore by a rail- 
way officer who had never handled a ship 
before. They had been shunted into the main 
Mandalay station yard only that morning. 
Great difficulties attended all aspects of 
train operation. Station staff, particularly 
at small stations, began to desert and this 
was not to be wondered at, as, in addition 
to enemy attack, they were subjected to 
raids by armed gangs of dacoits who began 
to ravage the countryside as the means of 
keeping law and order degenerated. This 
meant that there was no communication 
between stations and, of course, led to heavy 
delays. As a consequence many trains failed 
through lack of water and the driver would 
have to drop fire and await relief. How- 
ever, in spite of this and many other difficul- 
ties, the railway continued to do invaluable 
work transporting Chinese troops from Lashio 
to the front, evacuating wounded to hospitals 
at Mandalay and Maymyo, bringing up 
military stores for the troops and salvaging 
and despatching to up-country depots com- 
modities of value, such as rice, coal and sugar, 
from or near railway stations. Thousands 
of tons of these commodities were moved, but 
unfortunately the flood of the Jap invasion 
moved too fast for them to be of much use 
in the campaign. Thousands of evacuees 
were also carried. Many of these were 
collected in camps hastily organised by rail- 
way and military officers, and the price of 
their train ride was a few hours labour in 
loading the train on which they travelled. 


(To be continued) 


Using What is Known 


By W. A. TUPLIN, D.Sc., M.I.Mech.E. 


— the man in the street may be 
surprised to learn from the President of 
the British Association that the proper appli- 
cation of whav is already known would be 
more beneficial to industry than any new 
discovery that is at all likely, those con- 
cerned with the application of research have 
always been keenly aware of it. The first 
necessity in considering this remark in 
relation to any particular subject is to decide 
what is meant by “ what is already known.” 
It should include, not only everything that is 
known about the subject by everyone prac- 
tising or discussing it, but also everything on 
record. What is believed by the generality 
of people about a subject within their 
-purview bears no certain relation to the sum 
total of the facts, some of which may have 
been established so long ago that they have 
been outshone by publicity given to later dis- 
coveries or may never have been known at 
all by the current generation. It is, in short, 
important to distinguish between what is 
known and what could be known if all 
existing records were intelligently sifted. 
Thorough research through published in- 
formation as far back as it goes may require 
much time and labour, but it is usually well 
worth while. For the newcomer to a subject 
it usually provides a wholesome corrective 
to any impression that his first thoughts on 
it were right or that his sound beliefs had 
never been thought of before. 

In deciding what is existing knowledge 
about any subject it is necessary to be 
extremely critical of alleged evidence, par- 
ticularly if it appears to support one’s first 
idea. It has sometimes happened that A., 
having had reason to reach a certain con- 
clusion, later finds B. supporting the same 





view and, being content to leave it at that, 
gains more confidence in his belief, whereas 
B., on cross-examination, would have 
admitted that his opinion was based on 
nothing but the published work of A. ! 

An uncritical or illogical mind can find 
apparent support for almost any belief what- 
ever and that is why popular fallacies can 
never be expected to die natural deaths even 
when their falsity has been exposed. Anyone 
who sees a fallacy tending to guide develop- 
ment on to irrational lines and who therefore 
believes that he should try to correct it, 
must understand. before he attempts that 
task that mere logic cannot be expected to 
prevail against faith, which, curiously enough, 
is apt to inspire as much energy in defence of 
mental inertia as would suffice to overcome 
it. This may dismay the less hardy critic, 
who will appreciate the encouragement in 
THE ENGINEER'S second leader for Sep- 
tember 24, 1948, entitled “‘ Challenge It !” 

A typical illustration of the nature of the 
obstacles to be surmounted or demolished is 
afforded by consideration of the subject. of 
desirable boiler pressures in conventional 
steam locomotives. It must be clearly 
understood, however, that this is only one 
example out of many that might be chosen. 


IMPERFECT REASONING 


The general tendency, ever since the steam 
locomotive was invented, has been for work- 
ing pressures to rise, rapidly at first to about 
140 Ib per square inch, more slowly to about 
180 Ib, and then after a pause te about 
250lb per square inch. Alongside - this 
development there have, of course, been 
improvements in design and, at the same 
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time, gains in efficiency and power/weight 
ratio. 

But the adjective “high-pressure ’’ has a 
special hypnotism (how often it is applied to 
salesmanship, for example !), and those who 
succumb to it may, without any logical 
reason, ascribe the difference in performance 
between one locomotive and another solely 
toa difference in working pressure. Recorded 
efficiency figures such as those tabulated in 
Table I have been quoted in support of the 
idea that high pressure means high efficiency. 
At a first glance they may suggest that a rise 
in pressure from 180 Ib to 250 lb per square 
inch leads to a 23 per cent gain in efficiency. 
Yet on further consideration they are seen to 
carry within themselves proof of their own 
invalidity for any such purpose. 











TaBLeE I 
| Boiler 
Locomotive. pressure, Effi- Colour 
| Ib per ciency 
| 8g. in. per cent 
L.N.E.R.“Al”, 1922] 180 7-17 | Green 
| 
L.N.E.R. “Ad” .../ 250 8-85 | Blue 
L.M.S. “Pacific” | 250 9-29 | Red 





Firstly, the fact that the two locomotives 
with 250 lb boiler pressure show efficiencies 
differing by as much as a quarter of the 
difference between the first two suggests at 
once that efficiency may be affected by 
features other than boiler pressure and 
therefore that, in the absence of any informa- 
tion about other features of the locomotives 
concerned or of the test conditions, it is 
impossible to draw, from these figures, any 
reliable conclusion about the influence of 
boiler pressure on efficiency. 

Secondly, the dubious nature of the 
evidence is clearly revealed in Table I by the 
last column, which shows the colours the 
locomotives were painted. Plotted points for 
colour wavelength and boiler pressure against 
efficiency show a rather more easily credible 
curve in the first case than in the second. If, 
therefore, anyone had an idea that there was 
some relation between the efficiency of a 
locomotive and its colour he could find in 
Table I at least as much support for it as for 
the assumption that efficiency depends on 
boiler pressure ! 


UNPRACTICAL ANALYSIS 


It is sometimes assumed, perhaps from 
false analogy with power station practice, 
that a rise of efficiency necessarily follows, on 
scientific principles, from rise in boiler 
pressure. A probable basis of this statement 
is the fact that the work done by a gas 
expanding in a volume ratio R in accord- 
ance with the relation pv"=constant, is 
1—(1/R)*— times the work that it does if 
R=co, the efficiency thus rising continuously 
with expansion ratio. If all heat engines 
obtained work from gas during expansion 
down to a common pressure, R would be pro- 
portional to the initial pressure raised to the 
power 1/n and it might be true (although 
unnecessarily misleading) to say that high 
initial pressure means high efficiency. This 
is substantially the case in steam turbine 
installations, and initial pressures have been 
progressively increased with useful gains in 
efficiency until the 1000 Ib per square inch 
mark has been well surpassed. But in the 
reciprocating steam engine, heat  inter- 


changes between the cylinder walls and 
inlet and exhaust steam cause losses that 
increase with the temperature range in the 
cylinder and therefore with the expansion 
ratio. This and the effect of back pressure 
combine to cause the efficiency to fall as the 
value of R exceeds about 5, and so it is not 
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true to say that the efficiency of a con- 
ventional locomotive is always raised by 
increasing the value of R. Although it is 
usually possible to design a steam turbine to 
make use (by means of a higher expansion 
ratio) of a higher steam pressure, it is not 
necessarily possible in the case of a loco- 
motive if the pressure is already higher than 
about 180 lb per square inch. 

There is no difficulty in applying known 
principles to determine the effect on cylinder 
efficiency of change in initial pressure. The 
result, for typical conditions, is shown in 
Fig. 1 ; this does not take into account losses 
due to heat interchanges with the cylinder 
walls and is therefore optimistic about effi- 
ciency by an amount that increases with the 
expansion ratio, but probably shows little 
variation at any one expansion ratio. It will 
be seen that a fall in the value of 6, the ratio 
of back pressure to initial pressure, produces 
a small gain in efficiency at any one expan- 
sion ratio, At R=3 the efficiency for b=0-05 
is higher by about 4 per cent than for b=0-1. 
If, for example, the back pressure is 20 lb per 
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square inch (absolute), a rise of initial 
pressure from 200lb to the exceptionally 
high figure of 400 Ib per square inch (abso- 
lute) would produce a gain of only 4 per cent 
in efficiency and even a rise of initial pressure 
to infinity would yield no more than about 
8 per cent improvement. 

A gain even so small as 4 per cent is, of 
course, worth having, if it can be secured with 
certainty at no cost, but that is not the case 
here. Increased leakage at the higher 
pressure reduces the practical gain below the 
ideally possible gain and the greater weight 
and higher maintenance cost of the loco- 
motive boiler at higher pressure are further 
disadvantages. This is, indeed, an excellent 
example of the type of circumstance that 
Carnot had in mind when he wrote over a 
hundred years ago: ‘‘ The economy of the 
combustible is only one of the conditions to 
be fulfilled in heat engines. In many cases 
it is only secondary. It should often give 
precedence to safety, to strength, to the dur- 
ability of the engine.” The fact is that for 
several practical reasons it is desirable to 
keep down boiler pressure in locomotives, 
and this may be done without any appre- 
ciable sacrifice of thermal efficiency. 

The moral that emerges from this is that 
scientific knowledge unscientifically applied 
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without regard for practical conditions may 
lead to a recommendation that is diametrig. 
ally opposed to the one that will produce the 
greatest practical advantage. Progress can 
be made by subjecting all relevant informa. 
tion to critical examination and using the 
applicable residue, but an odd item of existing 
knowledge applied without discrimination 
should be no more than an object of 
suspicion. 

Test results and (what is more important) 
average running figures do not conflict 
with the view that high boiler pressures 
in locomotives bring no appreciable gain 
in efficiency; the results of tests (‘Tus 
ENGINEER, 1928, Vol. CXLV, page 668) that 
come nearest to being crucial do support it 
and the only tests that could possibly dis. 
prove it have never been carried out. “If 
high pressures don’t lead to high efficiency,” 
it is sometimes asked, ‘‘ why are locomotive 
engineers adopting them?” A legitimate 
answer to this query would be: ‘ Ask those 
who do it,” but it is perhaps better to men- 
tion possible reasons, two of which are :— 

(1) To secure the desired nominal tractive 
effort from the available cylinder volume ; 

(2) To keep abreast of current fashion. 

A good British example of (1) is afforded 
by the G.W.R. “King” class and an 
important foreign example is the Chapelon 
4-8-0. It is specially important to note the 
latter, as the high boiler pressure of 290 lb 
per square inch, sometimes quoted as the 
cause of the engine’s high efficiency, was 
adopted only because it was necessary for 
reason (1). 


FOLLOWING THE MaJoriTy 

Reason (2) arouses indignant objection 
from those who believe that decisions in 
engineering are always based solely on tech- 
nical considerations; but others, familiar 
with the history of locomotive development, 
are well aware that a desire to keep up 
with the Joneses has often expressed itself in 
locomotive design. This should never be 
forgotten when attempting to decide what 
does and what does not represent existing 
knowledge. Consideration of the relative 
merits of alternative courses at a point in 
design should never be influenced by a reflec- 
tion that while A., B., C. and D have followed 
one course, only E. has adopted the other, or 
even by the fact that everyone in the past 
has gone the same way. Decision by majority 
vote has no justification in technology, what- 
ever may be the case in politics. 


ISOLATING THE V:TAL Factor 

There seems little doubt that the British 
trend to higher pressures during the last 
twenty years or so represents a recognition of 
the high performance of Churchward’s G.W.R. 
locomotives in the preceding twenty years, 
and it suggests that the attitude to Church- 
ward’s practice, for long hostile, has swung 
to the equally undesirable opposite extreme. 
In particular it seems to have been assumed 
that the boiler pressure of 225 lb per square 
inch, for a long time well above the average 
British figure, was an essential factor in the 
success of Swindon locomotives, whereas 
there is no proof that it was. If Churchward 
ever carried out a test similar to Gresley’s 
1928 comparison of 180]b and 220 |b 
pressures, the results have never been pub- 
lished. What probably happened was that 


‘after 225 Ib had been experimentally adopted 


for comparison with the French compound 
in 1903 and, in conjunction with the other 
good features of the Swindon 4-6-0s, had 
produced excellent results, there arose a very 
natural tendency to leave well alone and 
once the high pressure had been adopted as a 
feature of the standardisation started at that 
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time, that was another reason against any 
change. It should not be forgotten, either, 
that for the smaller standard boilers, Church- 
ward was content with 200 lb per square inch. 

This example is a reminder that the 
success of a particular design cannet usually 
be ascribed to any single feature in it. The 
designer of a new machine for actual service 
naturally incorporates in it all that he thinks 
to be best in every feature, and if the per- 
formance achieved is notable, it may be 
impossible to determine by any practicable 
testing which factors are primarily respons- 
ible. Only by trying several experimental 
machines, with variables introduced one at a 
time, can reliable information be obtained 
with certainty, and although this research 
procedure appears expensive and trouble- 
some by comparison with normal methods 
of design and production, it may nevertheless 
fully justify itself if the resulting knowledge 
is applicable to products that are costly in 
the aggregate. 


APPLICATION OF PRINCIPLE OF DyNAMIC 
SIMILARITY 

It seems doubtful whether, when the 
general swing over to Churchward methods 
really set in after the 1925 L.N.E.R./G.W.R. 
exchange, the importance of valve/cylinder 
proportions was properly appreciated. A 
criterion for dynamic similarity in this 
respect between different locomotives is the 
quantity DV L/d*S, where 

D=diameter of driving wheels, 

V=diameter of valve, 

L=lap of valve, 

d=diameter of cylinder, . 

S=stroke of piston. 

It is a measure of the product of the 
maximum area of inlet port opening, the 
period of opening and the reciprocal of the 
volume to be filled with steam per stroke 
at any selected cut-off and track speed. 

Locomotives fitted with Walschaerts valve 
gear and having a common ratio of lead to 
lap will show a common ratio of tractive 
effort to nominal tractive effort at specified 
cut-off and track speed if the engines have a 
common value of DVL/d?S. Actually British 
locomotives in 1925 had widely different 
values of this quantity, but since then there 
has been a tendency towards uniformity. 
This has proceeded simultaneously with the 
trend to higher working pressures and has 
been perhaps the most potent factor in 
clouding the issue on that subject. 

Table II refers to a number of British 
express locomotives in order of appearance. 
Excluding the G.W.R. designs, which were 
exceptional when introduced, the general 
upward trend of boiler pressure is found on 
plotting graphs (Fig. 2) to be paralleled by 
the trend in value of DVL/d*S. It would 
therefore be illogical to attribute any general 
upward trend in efficiency either to advance 
in boiler pressure or to increase in DV L/d*S. 

Only a comparison in which one of 
these quantities has a constant value is useful 
in estimating the effect of variation in the 
other. It is known, for example, that the 
change in valve and valve gear design (with- 
out any change in boiler pressure) that repre- 
sents the difference between items 2 and 5 in 
Table II, reduced coal consumption by an 
amount that was very noticeable by the 
firemen of that period and that has been semi- 
officially quoted to be of the order of 20 per 
cent. Trials with a few locomotives thus 
modified were certainly followed quickly by 
conversion of the rest of the class numbering 
about fifty. None of this proves that 
DVL/d*8S is a vital quantity, but it does 
suggest that it is one that should not be 
ignored. 

It is not claimed that_locomotive perform- 
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ance is sensitive to small differences in 
DVL/d*S, but such a difference as that 
between the G.W.R. “‘ Castle ” (0-157) and 
the original Gresley ‘‘ Pacific” (0-077) is 
probably significant. It suggests that for 
any particular speed and for any particular 
ratio of tractive effort to nominal tractive 
effort the engine with the lower DVL/d?s 
needs to be worked at an appreciably later 
cut-off than does the other one. ‘This is 
known to have been the case in the com- 
parison between ‘‘Castle” and Gresley 
“ Pacific,” and it is to this (and not to the 
difference in boiler pressure) that the differ- 
ence in efficiency is to be ascribed. 

As the development of power at high speed 
is dependent on the efficient use of steam at 
high speed, a high value of DVL/d*S is 
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no such engine has ever been built, no 
existing records from tests or service can 
possibly prove that “ A4 ” performance could 
not be matched by an engine with a similar 
boiler worked at 180 Ib per square inch. 
Although there is no essential connection 
between boiler pressure and DVL/d*S, a 
reason why one has tended to increase with 
the other is that it is natural to retain the size 
of valve used in a low-pressure locomotive in 
conjunction with the reduced cylinder size 
sometimes made possible by an increase in 
boiler pressure. This was done when the 
20in cylinders of the L.N.E.R. “ Al ” class 
were rep aced by 19in cylinders in the “ A3 ” 
class, the valve diameter remaining at 8in. 
The further reduction to 18}in cylinders in 
the “ A4” class was accompanied by an 
increase in valve dia- 
meter to 9in. The con- 
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desirable in high-speed locomotives. It can 
at least be said that in endeavouring to obtain 
reliable information about the effect on per- 
formance of differences in boiler pressure, the 
locomotives concerned must have a common 








value of DVL/d?8. 
Taste II 
| | | 
} Boiler 
Item Locomotive | Date res., | DVL/d*S 
b per 
sq. in. 
1 | G.W.R. “ Star ” ---| 1913 225 0-178 
2 | G.N.R. “ Pacific” ...| 1922 180 0-077 
3 | G.W.R. “Castle” ...| 1923 225 0-157 
4 | S.R, “ King Arthur” | 1925 | 200 0-100 
5 | L.N.E.R. “Al” ..-| 1926 180 0-100 
6 | L.M.S. “ Royal Scot ”..) 1927 250 0-136 
7 | L.N.E.R. “ A3” .--| 1928 220 0-111 
8 | L.M.S. “ Princess” ...| 1933 | 250 0-147 
9 | L.N.E.R. “* A4” ---| 1935 250 0-131 
10 | L.M.S. “ Duchess” ...|) 1937 | 250 0-168 
ll | 8.R. “ Pacific”... ...| 1941 280 0-171 
12 | L.N.E.R. “ Al” -..| 1948 | 250 0-139 

















It is well known that the L.N.E.R. “ A4” 
“* Pacifics ’’ (with 250 Ib pressure) have been 
responsible for some outstanding high-power 
high-speed performances and that the 1926 
“Al” “ Pacifics” (180 Ib pressure), with 
boilers of the same major dimensions, have not 
shown themselves to have equal capabilities. 
Ignoring the possibility that this may have 
been due to lack of opportunity and that the 
actual difference between the two classes 
may be less than maximum recorded efforts 
would suggest, it must be noted that the 
DVL/d?S values for the engines are different. 

To be dynamically similar to the “ A4,” a 
180-Ib “ Pacific”? would require cylinders 
21-8in in diameter (to achieve the same 
nominal tractive effort) and would need to 
have VL=20-4, meaning, for example, 
valves of llin diameter and 1-85in lap. As 


&R Comment of this 


nature may never- 
theless be useful 
because : 


(a) It may discountenance costly experi- 
ment on lines that existing knowledge does 
not really justify ; and 

(b) It may indicate missing’ links that 
results of relatively simple tests may supply 


-and thus unite items of existing information 


to form a whole many times more valuab‘e 
than its parts. 

On the particular subject of locomotive 
boiler pressure, it is clear from examination 
of existing knowledge that, the disadvan- 
tages of high pressure being only too well 
known, a useful investigation would be to 
ascertain whether or not all the best results 
achieved up to now are not equally well 
attainable with boiler pressures below 200 Ib 
p2r square inch. That does at least provide a 
definite objective of substantial benefit and 
existing knowledge contains nothing to 
throw doubt on its possibility. It would 
certainly seem desirable to do this before 
trying a pressure of, say, 300 lb per square 
inch in the pious hope that in some unpre- 
dictable way it might produce gains large 
enough to outweigh its sure disadvantages. 


——— 


RESEARCH ON ELECTROPLATED NIcKEL.—The 
research committee of the American Electroplaters’ 
Society has recently reported a discovery on the 
porosity of nickel. The research committee has 
stated that the porosity of electroplated nickel foil 
varies with the crystal structure of the deposit. 
Since it has been generally conceded that wrought 
foils are less porous than similar electrodeposited 
foils from commercial baths, this discovery may well 
prove to be the basis for improving the corrosion 
resistance of nickel electrodeposits. Future 


researches on the subject will determine if nickel 
baths operating under commercial conditions can 
be modified to give a crystal structure with an 
improved corrosion resistance. 








THE ENGINEER 


Clock and Carillon at Bradford 
Town Hall 


By T. R. ROBINSON, F.B.H.I. 


y pass new tower-clock and electro-pneumatic 
carillon machine, now in operation in the 
tower of Bradford Town Hall, are mechanisms 
of considerably more than passing technical 
interest, for they exemplify in a remarkable 
manner the changes which have taken place in 


by the master-clock impulses. This system, 
coupled with the automatic rewinding of the 
driving weight, enables large and exposed 
hands to be accurately propelled and syn- 
chronised, 

The timepiece consists of three main sec- 
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and the switching of the motor is operated 
by the rise and fall of the driving weight itself. 
Resting on the upper surface of the driyj 

weight is a small secondary weight, which 
hangs from the lower end of @ length of iight 
chain. The other end of this chain is at. 
tached to and coiled around one groove of 
twin-grooved pulley on the switchgear. A 
second, similar, length of chain is fastened to 
and coiled around the other pulley groove in 
the opposite direction. The lower end of this 
second chain carries a small weight, which 
is lighter than that resting on the driving 
weight of the timepiece. Two pins fitted to 
the pulley engage in turn with the rocker of a 
mercury-tube switch and by this means the 





TIMEPIECE UNIT 


tower-clock construction during the seventy- 
five years that have elapsed since the instal- 
lation of the machines which they have replaced. 

The previous clock and carillon machine 
were of the mechanical form, and were repre- 
sentative of the type of tower-clock and tune- 
playing machine made for large installations 
after the introduction of horizontal frame 
design. Both mechanisms were weight-driven, 
the clock being a three-train timekeeper with 
a gravity escapement and a two-second com- 
pensated pendulum. The chiming and strik- 
ing trains were locking-plate controlled and 
the speed of their operation was governed by 
“* flys,” or airbrakes. All three sections of the 
mechanism shared one “ flat-bed ” frame. 

The old carillon machine had its action so 
arranged that the hammers were raised by 
cams, but the actual release of these hammers 
for tune-playing was actuated by small pins, 
set in a kind of musical-box barrel, which could 
be changed at will. 

Though excellent in its day, the whole instal- 
lation was of decidedly obsolete design, and 
was considerably worn as a result of its many 
years of service. In addition, the daily winding 
of the weights, totalling over 3 tons, raised 
considerable maintenance problems. 

The decision was therefore made to replace 
the old clock with a modern automatically- 
wound timekeeper and an electro-pneumatic 
carillon machine. The firm selected to con- 
struct these was Gillett and Johnston, Ltd., 
the makers of the previous mechanisms. 

The new clock, which is of “ unit ” construc- 
tion, employs the same dials and bells as its 
predecessor, but is far more powerful. All 
the mechanisms are electrically linked to 
enable their operation to be timed and con- 
trolled, and the timepiece is synchronised by 
@ precision master-clock, which transmits 
impulses at half-minute intervals. 


TIMEPIECE UNIT 


The timepiece unit shown in the illustration 
uses & weight to provide a local source of power 
for propelling the hands, and the timing of the 
release of this power is under the control of 
an electro-magnetic trigger device, operated 


tions: the weight, with its driving and re- 
winding attachments, the wheel-train, govern- 
ing the speed of the hands as they advance, 
and the trigger assembly,-by which the whole 
is maintained in step with the master clock. 
The frame of the timepiece is a flat bed- 
plate, on which the components are so mounted 
as to provide easy access. The 4 cwt driving 





STRIKING UNIT 


weight hanging directly beneath this bedplate, 
is suspended by a sprocket from one loop of 
an endless length of roller-chain. On one side 
of this loop the chain passes up and engages 
with the sprocket which actuates the wheel- 
train and the hands. The other side of the 
loop engages with a smaller sprocket, which is 
rotated by the winding mechanism. 

The ? h.p. rewinding motor is coupled to the 
winding sprocket through a totally enclosed 
worm-gear and one stage of spur-gearing, 





CHIMING UNIT 


pulley actuates the switchgear and so controls 
the motor. 

As the running of the clock allows the main 
weight to descend, the secondary weight also 
falls, rotating the switching pulley as it does 
so, and raising the other weight on the opposite 
chain. This action continues until the “on” 
pin on the pulley trips the switchgear. The 
contactor-starter of the winding-motor is 
then operated and the motor started up. 
This raises the weight, and so lifts the secondary 
weight, permitting the other, or lighter, weight 
on the other length of chain to assert its pull. 
This rotates the pulley in the opposite direc- 
tion, and when the driving weight is fully 
raised, the “ off’ pin on the pulley trips the 
switchgear back, and the contactor-starter 
opens the motor circuit. The whole cycle is 
then repeated. 

To allow for failures of the winding-motor 
current, the roller-chain is considerably longer 
than is needed for normal weight-fall, and if 
the current is not available when the re-wind- 
ing switch operates, the driving weight will 
merely continue to descend beyond the normal 
lowest level. By this arrangement the action 
of the timepiece is maintained for eight hours 
before the final lowest point is reached, just 
prior to which an alarm contact rings a bell 
in the attendant’s room to signal an impending 
stoppage. The timepiece will rewind fully as 
soon as power is restored, and as a final safety 
precaution, a hand-winding attachment is also 
provided. 

The reason for fitting a secondary weight 
to operate the switch instead of attaching the 
switch-chain directly to the main weight 1s to 
allow for this extra weight fall, for if the chain 
were directly attached to the driving weight, 
any additional fall of the latter would drag 
on the chain, damaging it and its attached 
switchgear. With the existing arrangement, 
the chain and weight are merely left behind 
when the driving weight descends below nor- 
mal level, and are picked up as it is raised. 

A further safety device is fitted to the 
winding mechanism to guard’ against damage 
that would occur if the switchgear failed to 
cut off the current when the weight was wound 
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to its highest position. An’ additional switch 
js mounted beside the rewinding switch, and 
positioned so that any upward movement of 
the driving weight beyond its normal highest 

int lifts a vertical rod attached to the safety 
switch and breaks the circuit, stopping the 
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In addition to driving the hands, the time- 
piece also controls the operation of the striking, 
chiming and carillon units, shown in our 
illustrations by means of an hour-wheel, which 
is driven by an additional wheel on the main 
spindle. 


This hour-wheel is fitted with “ let- 
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which selects the hour at which the carillon 


will play. 


CHIMING AND STRIKING UNITS 


The chiming and striking units resemble 
one another in general design. Each is powered 





ELECTRO-PNEUMATIC PISTONS OF CARILLON MACHINE 


winding motor and sounding an alarm. This 
safety switch is self-locking and must be 
manually reset when operated, so there is no 
possibility of its action escaping notice. 

The large sprocket-wheel, by which the 
driving weight propels the wheel-train, is 
mounted on a spindle which spans the bed- 
plate, and also carries both the main wheel of 
the train and the bevel-wheel which meshes 
with the bevel-wheel on the vertical shaft 
used to drive the hands and motionwork. 
By this means the power of the weight is 
directly transmitted to the drive shaft of the 
hands and the wheel-train is permitted to 
govern the speed of operation with a minimum 
of frictional losses. 

The wheel-train consists of five spindles, 
the pivots of which are fitted with enclosed 
ball-bearings, and simple spur gearing is used 
throughout. An adjustable airbrake, which 
controls the speed of the train, is fitted to the 
final spindle. 

The third spindle carries a double-ended 
locking arm, with steel pads on the tips and 
these engage in turn with a pallet on the trig- 
ger-lever released by the magnet. When a 
pad comes to rest on the pallet, the wheel-train 
is halted, and remains at rest until an impulse 
from the master clock energises the magnet 
and unlocks the trigger. When this occurs, 
the pressure of the pad rocks the pallet to a 
point where the pad is freed and the wheel-train 
is then able to move forward. As soon as pad 
and pallet disengage, the trigger lever falls 
back to its normal position and relocks under 
the armature lever of the magnet. 

The wheel-train then moves forward until 
the third spindle has completed one-half 
rotation, when the opposite pad locks on the 
pallet, arresting the train until the next impulse 
from the master clock causes the whole cycle 
to be repeated. 

The wheel-train ratio is so constructed that 
the hands on the great dials advance one half- 
minute space for each half-turn of the locking 
arm, and so each impulse from the master 
clock will have the effect of allowing the time- 
plece hands to move forward one half-minute 
on their dials. 


off” pins, which trip mercury-tube switches 
at the correct instants. These pins, in turn, 
close low-voltage circuits, and operate the 
motor control switches of the units themselves. 
Three of the pins are short, and engage only 
with the trip-finger of the quarter unit switch, 


Hour BELL WITH INTERNAL HAMMERS 


by a 14 h.p. motor, which is coupled to an 
enclosed worm-reduction gear by a centrifugal 
clutch. This drive enables the motor to start 
up under “no-load” conditions and assists 
in preventing overrun at the conclusion of 
chiming and striking. A stage of open spur 





CARILLON 


but the fourth pin is longer and in addition to 
tripping the quarter switch, also raises the trip 
fingers of the hour and carillon switches. As 
the three switches which this pin operates must 
be released in sequence, with an interval of 
some seconds between each, the pin is stepped 
to give the correct spacing. 

The hour-wheel also operates a twenty-four- 
hour wheel, controlling the switching of the 
lamps behind the dials, and closing a contact 


MACHINE 


gearing follows the enclosed wormgear and, 
in the case of the striking unit, the final driven 
spindle carries a large spiral snail-cam, which 
raises the hammer-lifting lever. In the chiming 
unit there is a second stage of spur gearing, the 
further spindle carrying the large barrel on 
which are mounted the quarter-cams. 

The chiming of the correct quarter or the 
sounding of the correct number of blows at 
each hour is governed by a “ count-wheel,”’ 
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which is stepped forward tooth-by-tooth and, 
by means of suitably positioned pins in its 
rim, trips the motor switch when the chiming 
or striking is completed. A point of interest 
in these count-wheel mechanisms is that they 
are propelled by small weights, which are 
raised by cams on the spindles of the units, 
and step the count-wheels as they descend. 
This obviates all risk of damage which could 
occur if the wheels were directly driven by the 
wheel-train of the units, for, if the switchgear 
or some similar part should jam, the weights 
will merely remain suspended, and the in- 
correct operation of the unit concerned will 
soon draw attention to the error. The switch- 
gears of the chiming and striking units control 
their motors by contactor starters in a manner 
similar to that of the timepiece. 

The hammer work of both the quarter chimes 
and hour striking is of distinctly novel form, 
marking a definite break with accepted prac- 
tice. Instead of being situated outside their 
bells and falling by gravity, the hammers at 
Bradford, as can be seen from the illustration, 
are inside their bells, and strike them by being 
drawn sharply outwards. The power of the 
chiming and striking units is not applied to 
lifting the hammers, but is used to store power 
in sets of coil springs, which are tensioned 
by the action of the levers. The advantages 
claimed for the method are that it gives a more 
crisp and efficient blow, obviates any tendency 
to chatter or rebound, provides more pro- 
tection for the hammers and their bearings set 
set within the bells and gives better tonal effect. 

The shafts, joints and bevel-wheels which 
link the timepiece to the four dials above do 
not call for any special mention. The universal 
joints are, however, of large radius, and the 
bevel-wheels of the largest convenient dia- 
meter, to minimise backlash. The dial frames 
are those used for the older clock, but were 
reglazed and reconditioned. The new motion- 
works for driving the hour hands are of very 
sturdy design and the minute hand spindles 
are fitted with adjustable counterpoise weights 
to provide for accurate balancing. The light- 
ing system is novel and consists of groups of 
six lamps in suitable reflectors, mounted in 
rings around the spindles of the hands to give 
even illumination. An unusual feature of the 
dial-room is that it contains the ivory key- 
board by which the carillon can be played 
manually as an alternative to the machine. 


CARILLON MECHANISM 


The carillon mechanism is of the latest type. 
The tower contains thirteen bells and each 
bell is fitted with an internally mounted hammer 
which is coupled by a wire rope to a pneu- 
matically operated piston. Compressed air 
for the operation of these pistons is supplied 
by a two-cylinder compressor, driven by a 
3 h.p. motor, and delivering air at a pressure 
of 40 lb per square inch. As the compressor 
is fully capable of maintaining the required 
pressure, there is no need for any special air 
reservoir and sufficient storage is provided in 
a 3in diameter distribution pipe, which runs 
the full length of the two groups of carillon 
cylinders, and in the air spaces adjoining the 
cylinders themselves. This enables the com- 
pressor to build up to full working pressure 
very rapidly, and it need only be started up 
a short while before the carillon is played. 

The admission of air to each cylinder of the 
carillon is controlled by an electro-pneumatic 
valve, the magnet of which is energised by 
50-V d.c. obtained from the normal mains 
supply through a stepdown transformer and 
a metal rectifier. In order to minimise the 
effort required from the magnets, servo type 
valves are fitted to the air cylinders. By care- 
ful design, the time-lag which occurs through 
the operation of the two-stage action involved 
has been made negligible. 

The individual circuits of the various release 
magnets are not controlled by the carillon 
machine or the keyboard, as this would necessi- 
tate the contacts on these instruments being 
unduly heavy. Instead, relays of the standard 
Post Office type are used; the completion 
of any particular circuit by a contact, either 
on the keyboard or the carillon machine, 
operates the appropriate relay, and so ener- 
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gisies the corresponding release-magnet cir- 
cuit. The relays, thirteen in number, serve 
both the keyboard and the machine, and their 
primary current is drawn from the same 
50-V d.c. supply which operates the release 
magnets. 

The design of the carillon machine resembles 
a@ small version of the chiming and striking 
units. The motor, a fractional h.p. machine, 
drives through an enclosed worm-reduction 
gear and a stage of spur gearing, hut is not 
directly coupled to the worm spindle in the 
same way as are the other units. Qn the 
carillon machine, a triple-grooved pulley on 
the armature spindle of the motor is linked 
by belt to a larger pulley, also triple-grooved, 
mounted on the worm spindle. The differing 
diameters of the grooves enable the speed of 
the machine to be adjusted to suit various 
tunes. 

The driven spur gear is fitted with an ex- 
tended shaft, and on the end of this is mounted 
@ coupling disc, through which the tune barrel 
is rotated. This barrel runs on bearings in a 
separate frame fixed to the bedplate in a posi- 
tion bringing it into line with the coupling 
disc. This lay-out permits of easy changing 
of the barrels. At the back of the frame is a 
bank of fourteen contact fingers, one for each 
bell and one additional finger which forms a 
common return connection. The whole bank 
of contact fingers is pivoted so that it can be 
moved away from the tune barrel by the move- 
ment of a handwheel, and securely held in 
either its acting or raised positions by the 
tightening of thumb screws. All that has to 
be done to change a tune barrel is to lift the 
bank of fingers clear of the barrel, lift out the 
barrel itself, and replace it with another. 
trip the spring latch which engages the driving 
arm on the barrel spindle with the coupling 
disc, and restore the fingers to their original 
position. It may also be necessary to alter 
the position of the belt, but this, of course, 
depends on the tempo of the tune concerned. 

Fourteen alternative barrels are provided 
and any tune within the compass of the bells 
can be set up on these barrels by sliding con- 
tact pins into place in the appropriate grooves 
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and locking them in the correct places. ‘The 
driving unit of the carillon machine is fitteq 
with a count-wheel, the action of which is 
identical with those of the chiming and striking 
units, except that the switchgear on the ca rillon 
machine controls the motor directly, there 
being no need of a contactor. 

The thirteen bells, whose weights range 
from 7 cwt 3 qr 2 lb to 87 ewt, were not recast 
or retuned. They were rehung with new straps 
on their original headstocks, and the positions 
of some were slightly modified to suit the new 
mechanism. New hammers and fittings were 
supplied, and in the case of the hour bell, 
steel frame was constructed to carry the two 
hammers, one for the clock and one for the 
carillon, and their buffer springs and other 
fittings. The four other bells used for the 
quarter chimes also have two hammers each. 

Throughout the installation, care has been 
taken to provide for efficient maintenance, 
Grease-gun lubrication is used at all possible 
points and the enclosed worm gears run in 
oil. Even such items as pulleys have grease. 
gun nipples, and particular care was given to 
components exposed to the weather. 

In the mechanical operation of the carillon, 
the control of the compressor and tune-playing 
machine is governed by the clock when the 
playing follows the striking of the hour. Change. 
over switches enable the control to be trans- 
ferred to the keyboard when needed and there 
is also a safety contact, operated by air pressure, 
which ensures that the carillon machine cannot 
start until the correct air pressure is attained. 

The master clock controlling the whole of the 
clock units is of the half-minute impulse 
electrical type, with an “invar”’ pendulum, 
beating seconds. 

The Bradford clock, which is one of the 
largest in the British Isles, was accorded the 
distinction of a special descriptive broadcast 
in the North Regional programme of the 
B.B.C. 

Thanks are due to the makers for much 
technical information and also to Mr. W. 
Barton, F.B.H.I., clock superintendent of the 
Borough of Bradford, for his assistance in the 
preparation of this account. 


Frequency Correction Equipment for 


Railway Signalling Supplies 


ROM time to time during recent winters, 
when occasional spells of severely cold 
weather have coincided with morning and 
evening peak-load periods on the grid system, 
failures of railway signalling circuits have 
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FIG. 1—BASIC DIAGRAM FOR FREQUENCY 
CORRECTION - 


occurred due to reduced frequency of the main 
power supplies. It is generally appreciated 
that variations in the standard frequency of 
50 c/s are a direct consequence of the generating 
plant shortage, which is likely to continue for 
some years. Under operating conditions which 
involve prolonged overloads the inadequate 


generating plant cannot be maintained at full 
speed and frequency, and any departure from 
the normal, affects all apparatus that requires 
the standard 50 c/s for satisfactory operation. 

The signalling installation on the Southern 
Region railway system in the electrified area 
outside London is supplied from _ the 
132-kV grid network and is particularly 
susceptible to any variation in frequency. 
Because of the special characteristics of the 
signalling circuits used, variations in supply 
frequency of as little as 14 per cent reduce the 
sensitivity of the signal relays; a variation of 
3 per cent can cause heavy delays to traffic, 
since the “fail to safety” property of the 
system is automatically invoked, putting all 
signals to danger and stopping the trains. 

It was therefore necessary to devise some 
means of making the signalling system immune 
from such disturbances. After intensive deve- 
lopment work electrical engineers of the 
Southern Region, in co-operation with the 
General Electric Company, Ltd., and the 
English Electric Company, Ltd., succeeded in 
producing novel designs of equipment which 
solve the frequency problem by automatically 
correcting the abnormal frequencies received 
and delivering a standard 50¢/s frequency to 
the signalling system (Fig. 1). 

The two kinds of equipment that have been 
produced by the firms mentioned above 
work on entirely different principles; one is 
electro-magnetic, while the other makes use of 
electronic apparatus. 

Frequency correcting equipment is, at pre- 
sent, installed at the points indicated in Fig. 2. 
Ten of these equipments are electro-magnetic 
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(at Worplesdon sub-station) is 


and one 
electronic. 


—LECTRO-MAGNETIC FREQUENCY CORRECTOR 
The design of frequency correction equip- 
ment supplied by the General Electric Com- 
pany Lid., is based on the principle that a 
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FiG. 2—SUBSTATIONS EQUIPPED WITH 
FREQUENCY CORRECTION 


magnetic field rotating at a speed proportional 
to the supply frequency is created when a three- 
phase wound induction motor stator is supplied 
with three-phase alternating current. This 
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ing, power can be taken from the sliprings to 
supply an external load. 

At standstill, therefore, the voltage appearing 
at the rotor sliprings has a frequency 
equal to that of the stator supply. If it 
is desired to increase the frequency of the 
voltages at the rotor sliprings it is only neces- 
sary to cause the rotor of the machine to 
revolve in a direction contrary to that of the 
rotating field of the stator. Conversely, rotation 
of the rotor in the same direction as that of the 
stator field will produce a reduced frequency at 
the sliprings. The increase or decrease in 
frequency produced in the voltage at the slip- 
rings is proportional to the speed of revolution 
of the rotor. 

To produce the above results, the frequency 
correction equipment, therefore, comprises a 
main three-phase induction motor stator, a 
single-phase rotor, which is mounted within 
the stator shell, a pair of geared rotor driving 
motors and an electro-magnetic brake, together 
with the necessary control equipment, the circuit 
arrangement being shown in Fig. 3. The main 
machine, which is illustrated in Fig. 5 (left) with 
the gear box and motors in the foreground, is 
designed for a full-load output of 10kVA single- 
phase at 440V and 50 c/s. 

Power at grid frequency is supplied to the 
stator of the main machine and the signalling 
load is connected to the rotor sliprings. A 
frequency sensitive relay tuned to a frequency 
of 50 c/s and connected in the signalling supply 
circuit exercises control, in steps, by a system 
of relays and contactors, over the speed and 
direction of the main rotor via its driving 
motors. A general view of the interior of the 
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rotor sliprings of the main machine is then 
equal to that of the grid supply. Should the 
grid supply frequency rise or fall more than 
0-3c/s the frequency sensitive relay will 





FIG. 5—MACHINES FOR ELECTRO - MAGNETIC 
FREQUENCY CORRECTOR 


operate and initiate a train of operations which 
will result in the rotor of the main machine 
being driven at a speed corresponding to the first 
step of adjustment in the appropriate direction 






























































































































































rotating field induces currents and voltages in frequency converter control cubicle installed for raising or lowering frequency. If this 
Supply at 440 ¥. Supply at 440 V. 
84 50~ 19 50~ 
Supply at 440 V. Supply at 440 V. 
\ 39 50~ 19 50~ 
a tig | 
30 Amp Fuse ; 
H ' . 8% Main Contactor (A.8.E.A.) To Supervisory System 
— To Supervisory System gates oy 
4 $ 24 Main Contactor (4.8.£.4.) ae pao al Ot Trip pemvenee 
Closing Coil Opened & Closed by CABINET 
Supervisory System, or 
1 by Local Control 7 ‘4 4 ¢_ 
- ~ ie = | [I 1 
3% No.1 Contactor p-——~»9 
' ! 1 
Auxiliary 
: Supply 
Contactor 
! 
CONTROL 
O/t Relay (Hand reset) eons on 
I A Contestor (6.E.C.) Transformers] \ 
! 
- Relay Heater 
Cam ' Transformers 
| Controller 
qt) , i 4l¢ : 
ae a = O/t Trip et, No ‘ Coit 
for No.1 No Volt 
8% Contactor Trip of 
a = Contactor 
4 No.3 
CORRECTER ‘ 
; po sare MACHINERY 
H | song | (.E.0.) 
H Motor “B”" ' ° = saa 
| | po | EOE ied For Future U: 
uses ire Use 
« e es zi Sia i Pe say rnc (If required) 
] Pad a? ' 
Fuse ; : roe ty (A.8.E.A.) 
Interposing ‘: 
Ls Relay (4.8.E.A) roe 3° 7) 
; 
. / 1 Voltage Relay (@.£.C.) 
f i ——-* (To be mounted 
? Contactor OF 5 Contactor on AS.E.A. 
Operating Operating H Panel) ] _ To Supervisory System 
To Supervisory Coil Coil | Electrical & To indicate readiness 
me Mechanical To Track Signalling Sor service or failure 
To Railway Interlock 


To Track Signalling 
Supply 


THE ENGINEER 


FIGs. 3 AND 4—SCHEMATIC DIAGRAMS OF ELECTRO-MAGNETIC AND 


the rotor of the machine. If the rotor is 
stationary the frequency of the currents and 
voltages induced in the rotor will be the same 
as the frequency of the stator currents and 
voltages. In other words, the machine acts 
in the same way as a transformer and, if slip- 
rings are fitted and connected to the rotor wind- 


Control Cireuit 


at Merstham sub-station is shown in Fig. 6. 

When the equipment is in service and the 
grid is operating at normal frequency the fre- 
quency sensitive relay assumes a neutral 
position and the rotor of the main machine is 
held stationary by the electro-magnetic brake. 
The frequency of the supply obtained from the 
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ELECTRONIC FREQUENCY CORRECTORS 


alteration in output frequency is insufficient the 
frequency relay will operate further contactors 
until the correct speed of the rotor is attained 
within the limits of adjustment of the machine. 

The output frequency can be altered in four 
stages of about 0-5 ¢/s each to raise frequency 
and in two stages to lower frequency. The 
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output frequency from the equipment can be 
_ maintained between 49-7 c/s and 50-3 c/s even 
although the grid supply frequency varies from 


FIG. 6—-CONTROL CUBICLE OF ELECTRO - 
MAGNETIC FREQUENCY CORRECTOR 


47-5 c/s to 51-4¢/s. Should the grid frequency 
vary outside these limits the corrector will not 
be able to maintain its output frequency within 


FiG. 7—MAIN CUBICLE OF ELECTRONIC FREQUENCY CORRECTOR 


the limits of +0-3 c/s, but will continue to give 
the maximum correction for which it is designed. 


ELECTRONIC FREQUENCY CORRECTOR 


The frequency correction equipment 
developed by the English Electric Company, 
Ltd., works on electronic principles and is 
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designed to deliver single-phase alternating 
current at 440V and at a steady frequency of 
50 c/s when supplied with three-phase alter- 
nating current of variable frequency at 440V. 


THREE BRIDGES 
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tion equipment at all the  sub-stations 
In association with each sub-station, ther 
is @ mimic switch unit on the right of the 
panel for the three-phase main contacto; 
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FIG. 8—SUPERVISORY PANEL AT THREE BRIDGES CONTROL ROOM 


The action of the electronic circuits (Fig. 4) 
may be explained simply as follows. -Three- 
phase alternating current at 440V is taken from 
the variable-frequency supply source and is 

converted by means of 
rectifying valves into 
direct current. The 
direct current is then 
reconverted into alter- 
nating current at the 
required frequency by 
inverting valves and 
circuits which are con- 
trolled by a special tim- 
ing unit tuned to 
operate at 50 c/s. 

The electronic equip- 
ment employs many of 
the standard circuits 
and techniques used in 
radio practice, but their 
application to railway 
sub-station equipment 
rated at 50 c/s and 440V 
for an output of 5kVA 
is unusual. The main 
point of interest about 
the performance of the 
electronic equipment is 
that a controlled fre- 
quency output can be 
obtained from a source 
whose frequency varies 
within very wide limits. 
An inside view of the 
main cubicle of the elec- 
tronic frequency cor- 
rector installed at Wor- 
plesdon sub-station is 
reproduced in Fig. 7. 


SUPERVISORY CONTROL 


Both kinds of equip- 
ment are designed to be 
normally switched in 
and out of service by 
remote supervisory con- 
trol. The necessary 
supervisory control 
equipment for the fre- 
quency correction ap- 
paratus has been super- 
imposed on the existing control system and 
was supplied by Asea Electric, Ltd. A 
general view of a typical supervisory control 
board with mimic diagram is given in Fig. 8. 
Mounted on the central panel of this con- 
trol board are push. button switches for 
remote operation of the frequency correc- 


operating the frequency correction equip. 
ment; and there is a similar switch unit 
on the left of the panel to actuate the single- 
phase change-over contactor for the signal 
supply. Between these switch units there is 
mounted a fault indicating lamp for the appro- 
priate sub-station. 

Local control of the frequency correctors can 
also be exercised at the sub-stations concerned 
if required in emergency or for testing purposes. 
The main consideration in designing the general 
arrangement and the protective equipment has 
been to ensure as far as possible that continuity 
of signalling supplies are maintained. 

The arrangement of the electro-magnetic 
frequency corrector is such that, in the event of 
the equipment failing to deliver either the 
correct frequency or voltage, it will switch 
itself out of service and supplies direct from the 
grid will be restored automatically as quickly as 
possible. A similar arrangement is incorporated 
in the electronic equipment. 

Automatic changes of supply are signalled 
back to the control room concerned via the 
supervisory control system and the fault can be 
investigated witn the knowledge that in the 
meantime the best alternative signalling supply 
is being maintained. 

An interesting commentary on the urgency 
of the work is that, in order to reduce the time 
of manufacture to a minimum, much of the 
material for the machines included in the 
electro-magnetic plant was supplied by the 
G.E.C. to H.M. Dockyard at Chatham, who 
carried out the major part of the assembly 
work, 
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INSTITUTE OF THE Motor INDUstRY.—The third 
annual Summer School of the Institute of the Motor 
Industry will be held at St. Catherine’s College, 
Cambridge, from August 27 to September 10, 1949. 
The object of the school is to give an opportunity 
for intensive study of the aspects of industrial and 
commercial life affecting executives and managers 
in their business life. Problems will be discussed 
and ideas pooled. The main lectures will cover the 
legal aspects of the motor industry, principles of 
management, industrial relations, and organisation of 
British industry, all with special reference to the 
motor industry, and there will be a technical course. 
The school will be divided into two periods, August 
27th to September 2nd, and September 3rd to 
September 10th. Both members and non-members 
of the Institute (but only those holding responsible 
positions) may attend. Accommodation is limited, 
but entries will be accepted for either or both 
weeks. Application should be made to the Institute 
of the Motor Industry, 40, Queen’s Gate, London, 
S.W.7. 
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An Air Survey Rubibision 


§ announced in a Seven-Day Journal Note 

last week, an exhibition of air photographs 
and air survey work, organised by Hunting 
Aerosurveys, Ltd., was opened at the Alpine 
(jub’s Gallery, 74, South Audley Street, W.1, 
on February 8th. It will remain open till 
to-morrow night, February 19th. Apart from 
excellent examples of aerial photography in 
all parts of the world, there are exhibited 
several models and items of air survey equip- 
ment which are of considerable interest. 


Am SURVEY PHOTOGRAPHY AND MAPPING 


The normal air photograph, while revealing 
much detail, does not provide contour levels. 
For survey work a camera has been developed 
which has its lens directed vertically downwards 
and takes a succession of photographs in 


may be taken of the “‘ decometers,”’ so recording 
the position from which each aerial photograph 
on the strip has been taken. 


PLOTTING INSTRUMENTS 


_ The Wild “ A.5” plotting instrument, made 
by Henry Wild Surveying Instruments Supply 
Company, Ltd., Heerbrugg, Switzerland, is 
designed to establish the conditions at the 
instant of exposure. On either side of the 
instrument are skeleton cameras which corre- 
spond to the positions of the camera in the air- 
craft when exposures were made. Into these 
are placed two photographs, which are then 
studied stereoscopically through binoculars. 
By adjusting the position of the two cameras 
the two photographs are mutually orientated 
so that a perfect fusion is obtained over the 





WILLIAMSON - Ross ‘“ MULTIPLEX" 


strips, so that each photograph overlaps the 
preceding one by about 60 per cent and each 
strip overlaps similar strips by some 30 per 
cent. In this way each ground feature is 
photographed at least twice and consecutive 
photographs can be viewed in pairs through a 
stereoscope, giving the viewer a three-dimen- 
sional image of the ground features, or per- 
mitting, by the use of apparatus described 
below, the direct mapping of the territory with 
contours at intervals of a few feet. 

Naturally, the initial photographic work 
entails very exact methods of flying. Hunting 
Aerosurveys, Ltd., uses the Bristol ‘‘ Freighter ”’ 
aircraft for air survey work, modified to carry 
the camera, and fitted with Perspex panels in 
the nose doors. Oxygen apparatus is available 
for operation at altitudes up to 22,000ft. A 
model of the aircraft is on view. As we men- 
tioned in our Journal Note, radio assistance in 
the precise navigation required for air surveying 
is obtainable from the Decca Navigator system, 
which has been extensively used on survey work. 

The, type of camera used is represented at 
the exhibition by an “ O.S.C. Mark II ” instru- 
ment, made by the Williamson Manufacturing 
Company, Ltd., of Willesden Green, London, 
N.W.10. It takes 500 successive photographs 
on a single reel of film, each photograph measur- 
ing Yin by 9in. At the same time the camera 
automatically records the altitude, tempera- 
ture, time, aircraft level," serial number and 
identification data. In addition, when the 
Decca Navigator system is used, photographs 


MAPPING EQUIPMENT 


whole area of the stereoscopic model under 
examination. The next stage is to relate the 
two photographs to the ground control points, 
the plan and height values cf which are known. 
A mark visible in the optical system can be 
moved in one plane through the model and by 
operating a foot pedal can be moved in a vertical 
plane. By means of an accurately geared 
mechanism the movement of the mark in the 
optical system is synchronised with the move- 
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ment of a pencil on the drawing table. It is 
thereby possible to set the mark at a point on 
the photograph for which the true plan and 
height values are known and by moving the 
mark around the photograph and keeping it 
just touching the surface of the ground, to 
draw a contour on the map. 

Assuming that the necessary standards of 
accuracy have been maintained in the flying, 
photography and processing of the film, it is 
possible with these instruments to draw con- 
tours at 5ft intervals. Plans up to scales of 
1/1000 can be produced by the same means. 
One of the advantages of the Wild “A.5” 
is its ability to extend the triangulation on 
small-scale photography from the first pair of 
photographs for which ground control data 
are available, over a series, thus minimising the 
number of triangulation points that have to 
be surveyed on the ground. 

The Wild “ A.5”’ fulfils two main functions. 
On the one hand, it is able to produce very 
large-scale plans with contours suitable for 
engineering and detailed development schemes 
and secondly, to extend triangulation control. 
After this has been completed the photographs 
are passed to a basically similar but simpler 
instrument, the ‘‘ A.6,” with which it is possible 
to plot the detail and the contours on each pair 
of photographs. 

Another type of mapping instrument that 
is used for the preparation of maps with con- 
tours from the scale of 1/10,000 to smaller scales 
is the “‘ Multiplex,”’ or, as the English version is 
known, the Williamson Ross “§.P.3.” This 
instrument, illustrated herewith and demon- 
strated at the Exhibition, is based on the 
anaglyph principle of projecting one photograph 
through a red filter, and the other through a 
blue filter and studying the image through com- 
pensating spectacles fitted with similar coloured 
lenses and thus seeing the image stereoscopic- 
ally. A small table equipped with a pin-point 
of light in the centre can be moved through 
the three-dimensional model and adjustments 
made to its height above the plotting table. 

A pencil is fitted exactly underneath the 
pin-point of light, which draws on the plotting 
table every movement made with the table. 
Thus, as in the “ A.5,” the mark in the optical 
system is moved to points on the photograph 
for which the plan and height values are known, 
so in the “S.P.3” the pin-point of light is 
moved to similar positions on the photographs 
and the details and contours drawn out. It 
is also possible with this instrument to bridge 
a number of photographs from one group of 
control to another, but it is not designed to 
produce large-scale plans nor very close contour 
intervals, 


Shoreham Harbour 
Development Scheme 


A SCHEME for the development of Shoreham 
harbour has recently been announced by the 
Shoreham Harbour Trustees. The extension of 
Southwick power station, which is supplied from 
Shoreham harbour, and the consequent increase 
in consumption of coal which will result when 
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the extension is complete will necessitate a con- 
siderable improvement in the harbour facilities. 

The total installed capacities of Southwick 
“A” (the existing station) and “B” (the 
extension) stations will be 500,000kW, and 
the present capacity of Southwick “A” 
station is about 190,000kW. The _ coal 
demand for the two stations will increase 
from the present annual consumption of about 
200,000 tons to a total of 900,000 tons per 
annum, this difference being due partly to 
the increased capacity and partly to the fact 
that Southwick “ A” station is at present not 
running continuously, but only at peak-load 
periods. The use of colliers of 1500 tons capa- 
city, which are the largest that can enter 
Shoreham harbour at the moment, would be 
uneconomic in the delivery of close on a million 
tons per annum, and would cause congestion in 
the harbour to the detriment of other users 
to an extent that made it imperative that 
means should be sought to permit the use 
of larger and therefore fewer vessels. After 
careful investigation the British Electricity 
Authority has decided that the best course 
will be to use colliers of 4000 tons capacity, 
and after examining a number of differing 
proposals to accommo- 
date such vessels, they, 
in collaboration with 
the Shoreham Harbour 
Trustees, have agreed 
that by widening and 
deepening the channels 
to the coal wharves of 
the power station, and 
by providing a new 
lock, the delivery of 
this quantity of coal 
can best be achieved. 

It will be seen from 
the plan that an im- 
proved entrance formed 
by two new breakwat- 
ers west and east of 
the harbour entrance, 
and the demolition and 
removal of the exist- 
ing east pier, is pro- 


posed. The enlarged 
entrance will be nearly 
double the _ existing 


width and will have a 
depth of water of 22ft 
6in at high water ord- 
inary neap tides. On 
the west of the en- 
trance the west pier, 
and on the east the 
new east pier, will, 
with the breakwaters, 
enclose spending 
beaches designed to re- 
duce wave surge to the 
inner harbour. From 
the root of the east 
breakwater a steel sheet 
piled wall is to be con- 
structed to the pumping 
station, and the area 
north, much of which is exposed at high water, 
will be excavated and dredged te provide a new 
and deeper channel to a width of 300ft. This 
new wall or quay will provide a useful waiting 
berth for vessels passing through the locks. 
Next, a new lock is tc be constructed adjoining 
and south of the Prince George lock, some 360ft 
long and 55ft wide, with the necessary lead-in 
jetties. The construction of this lock will 
involve the setting back in a southerly direction 
of the existing lay-by berth inside the lock, 
which will at the same time be greatly extended. 
From the lock to the new turning basin, which 
will be constructed partly in the canal and 
partly in the existing cooling pond area, a 
channel will be dredged to a width of 170ft and 
to a depth of 20ft 6in below high water mark 
ordinary neap tides. The Portslade and South- 
wick sewer, which crosses the eastern arm a 
little west of the existing lock, is not laid at a 
sufficient depth to clear the new works and will 
have to be lowered or the sewage disposed of 
elsewhere. Certain other minor works will be 
necessary, including the re-siting of the middle 
pier, which, with the wider entrance and 
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channel, will facilitate navigation, and as the 
use of the existing lock is to continue when 
necessary, the proposals as a whole will greatly 
improve the harbour. The improvements have 
been designed with the object of interfering as 
little as possible with the beaches in the 
neighbourhood. 

The whole of the capital cost of this scheme, 
mere than 14 million pounds, will be provided 
by the British Electric Authority, and it will be 
necessary to promote a Bill in Parliament to 
secure the powers necessary for its completions 


gemminemniguistipeninnnance 


Plant for Producing Chemicals 
from Petroleum 


In our issue of October 11, 1946, we gave 
brief particulars of the “ Catarole”’ process 
following an announcement by Petrochemicals, 
Ltd., that a new plant to operate on the process 
was to be built at Partington, near Manchester. 

The ‘‘ Catarole ’’ process can best be described 
as a high-temperature catalytic cracking process 
designed primarily to produce chemicals. Any 
petroleum distillate boiling below 300 deg. 


** CATAROLE’’ CRACKING FURNACE 


Cent.—that is, naphtha, kerosene, cr gas oil— 
ean be used as charging stock, but non- 
petroleum charging stock—such as oils from the 
low-temperature carbonisation process of coal, 
or crude coal tar benzoles of low specific gravity 
—have also been used with advantage. In the 
course of the process the charge is transformed 
into : 

(i) A liquid product consisting of up to 95 
per cent aromatic hydrocarbons and containing 
the whole range of aromatic hydrocarbons from 
benzene up to chrysene, pyrene, &c.; and 

(ii) A mixture of gases rich in olefines, and 
again containing the whole range of petroleum 
gases from butenes and butanes to methane. 
Sulphur compounds which are present in the 
charge are largely eliminated as hydrogen 
sulphide. The losses in the process are very 
small, they are of the order of 0-5 to 1 per cent, 
and consist mainly of carbon which in the course 
of the reaction is deposited on the catalyst. 

The first cracking furnace at Partington was 
recently put into operation and we are able to 
reproduce a view of the new equipment. 
The project, which will cost some £4,500,000, will 
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ultimately permit the production of more than 
seventy different chemicals from the liquids and 
gases derived from petroleum. These chemicals 
will provide the raw materials used for a variety 
of industrial products, including paints and 
varnishes, rubber and plastic products, dye. 
stuffs, detergents, drugs, pharmaceuticals 
special fuels, &c. i 

In the cracking furnace the charging stock— 
a petroleum distillate—is transformed into 
liquids and gases which are processed in gyb. 
sequent plants to yield finished chemicals. 

Part of the large volume of olefinic gages 
yielded in addition to the liquid products jg 
being piped direct to the Manchester Corpora. 
tion gasworks, where it is being diluted and 
used to supplement the city’s gas supply, 
These gases, which contain methane, ethylene 
ethane, propylene, propane, butylene, de. 
have a calorific value in the region of 1400 
B.Th.U. per cubic foot. Ultimately, the ¢,, 
C, and C, hydrocarbons will be recovered fremn 
the gas by refrigeration and fractionation. The 
residual gas will then contain little but hydrogen 
and methane, the mixture having a calorific 
value of approximately 890 B.Th.U. per cubic 
foot. Some H,S is produced and this will be 
removed by a liquid purification process, 
Total inerts will not exceed 5 per cent with 
oxygen not exceeding 0-6 per cent, while 
naphthalene will be reduced to 0-1 grain per 
106 cubic feet, 

Dilution of this rich gas will, of course, be 
necessary and two diluents—producer gas and 
water gas—will ultimately be available. <A 
water gas plant is in course of erection at 
Partington, but for the present producer gas 
is being used, The calorific value of the 
refinery gas will be reduced to approximately 
450 B.Th.U. before admixture with the normal 
coal gas production. 

The 600,000 cubic feet of refinery gas which 
will be available will, with producer gas as the 
diluent, add about 1,400,000 cubic feet to the 
town supply, or, with water gas as the diluent, 
2,250,000 cubic feet. It is estimated that the 
new supply arrangements will save the Man- 
chester Gas Department a capital expenditure 
of £250,000 and about 53,000 tons of coal 
per year. 


SS 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


PART 1.—LUBRICATING NIPPLES AND 
ADAPTORS FOR MACHINERY AND VE- 
HICLES ; PART 2.—-HEAVY-DUTY LUBRI- 
CATING NIPPLES 


No. 1486: 1948. These two standards have been 
drawn up to standardise the overall dimensions end 
thread sizes of those lubricating nipples end 
adaptors in general use for machinery and vehicles 
and for industrial p ses. They are the first of a 
series of standards for lubricating nipples which will 
be published as separate parts of B.S. 1486. 

Part 1 deals with lubricating nipples and adaptors 
for use on machinery and vehicles. It covers 
hexagon-headed nipples for use with connectors 
which s'ide on the nipple head commonly referred 
to as the “ hook-on ” system ; hydraulic nipples for 
ase with connectors of the hydraulic-chuck type ; 
and “ push-on”’ nipples for use with “ push-on ” 
connectors. It also includes straight and angle 
adaptors and ne ee Bs assemblies of the 
hexagon-headed and hydraulic types. The fixing 
threads are tin B.S. pipe (parallel) thread, except in 
the case of “ push-on” nipples, where the fixing 
threads are jin. B.S.F. Tables are included, giving 
the minimum spacing of nipples on which it is 
possible to operate the appropriate lubricating 
connector, Part 2 deals with two t of heavier- 
duty lubricating nipples, the industrial type 
intended for use on machiaery where a more robust 
nipple than that described in Part 1 is required and 
which has fixing threads of fin. and fin B.S. pipe 
(parallel) threads, and the locomotive type, which 
is intended for use on heavy machinery, such as 
locomotives. This nipple has male or female lin 
B.S. pipe (parallel) fixing threads. 

Both standards include provisions relating to 
materials, permissible variation in dimensions, 
nipple mounting centre distances and marking. 
Prices: Part 1, 2s. 6d. post free; Part 2, 2s. post 
free, 
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Electrical Research Association 


E twenty-eighth annual report of the 
British Electrical and Allied Industries 
Research Association was presented at the 
annual general meeting in London on February 
ith. In a foreword to the report Mr. R. Lee, 
Acting Chairman of the Council, referred to the 
untimely death of Mr. J. R, Cowie during nis 
term of office as Chairman of the Council, and 
to the added loss that was sustained, during the 
game year, by the death of Sir Clifford Paterson, 
who was the last surviving signatory to the 
original Memorandum of Association. 

This was the last annual general meeting 
under the old Articles of Association since the 
individual electricity supply authorities, which 
comprised so large a proportion of the E.R.A. 
membership, ceased to exist with the coming 
into operation of the Electricity Act, 1947. 
Mr. Lee paid a tribute to the pioneer electricity 
supply members of the E.R.A., who realised 
the necessity for research and were prepared 
to join with manufacturers in finding the 
necessary financial support, 

As stated in the previous annual report for 
the year 1947, the British Electricity Authority 
had undertaken to fulfil the outstanding 
obligations of tne supply members absorbed by 
the Authority, so that the Association’s income 
from the supply industry was safeguarded up 
to the end of the financial year, September 30, 
1948. As a result of continued discussions 
about @ anent agreement between the 
E.R.A. and the B.E.A., the central authority 
and the area boards of the B.E.A. were being 
regarded as members pending revision of the 
Articles of Association to take into account the 
new situation. Agreement in principle has been 
reached concerning the necessary changes in 
the constitution of the E.R.A. Council, and it 
expects to make appropriate recommendations 
in the near future. 


NEw DEVELOPMENTS 


Recent developments should profoundly 
modify certain aspects of the Association’s 
work on rural electrification. In the first place, 
an arrangement has been made with the Ministry 
of Agriculture and Fisheries whereby the 
Ministry contributes up to 50 per cent of the 
ascertained costs of approved programmes. 
Initial approval has been given to a number of 
programmes, some of which are new, while 
others have been considered previously, but 
have been deferred owing to lack of funds. 
Until the necessary expansion of staff and 
research facilities can be brought about, it is 
unlikely that the E.R.A. will be in a position 
to take full advantage of the substantial 
financial support that the Ministry is prepared 
to give. The second development is linked with 
the appointment of Mr, Cameron Brown (a 
former member of the E.R.A. staff) in an 
advisory capacity to the B.E.A. on agricultural 
electrification research. Accordingly  dis- 
cussions on future organisation have taken 
place on the premise that the B.E.A. can use- 
fully pursue development and liaison work with 
its consumers and in this task can act in concert 
with the E.R.A., whose function is technical and 
scientific. 

Encouraging results have been obtained from 
preliminary investigations of the possibilities 
of generating electricity from wind power. 
This work is the function of the new Section C, 
under the chairmanship of Mr. T. G. N. Haldane. 
Valuable co-operation has been obtained from 
various sources: a group of manufacturers has 
submitted plans and estimates; the National 
Physical Laboratory and the Royal Aircraft 
Establishment have carried out theoretical 
studies; a mass of information has been 
collected from the U.S.A., Denmark, Switzer- 
land and Electricité de France; and general 
analyses of the whole problem, with observa- 
tions of wind speeds and wind distributions, 
have been made by the E.R.A. staff with help 
from the Meteorological Office. 

At present advantageous sites are being 


selected and the wind conditions at one of these, 
on the Orkney mainland, are being investigated 
in detail with the active support of the North of 
Seotland Hydro-Electric Board. The results 
of this preliminary research are very promising 
and indicate that some of the sites investigated 
may be suitable. It is hoped that some E.R.A. 
members on the electricity supply side may 
enable development contracts to be placed 
with manufacturers so that moderate-sized 
generators can be installed and experience can 
be gained in the connection of wind-driven 
generators to a public supply system. Evi- 
dently experience of this kind would greatly 
assist in solving the problems to be faced if 
and when larger generators are built for supply- 
ing power to the national network, which is the 
ultimate aim of the committee’s work. 

Preparations are being made for fuller 
investigation of the wind regimes at sites both 
in the Orkneys and elsewhere during the coming 
year. 


RESEARCH 


The research effort of the Association is 
briefly summarised in the statement that 
eighty-six technical reports were issued during 
the year, compared with only fifty in 1947. 
These bare figures, however, convey no 
impression of the great deal of background 
work and of ‘‘ near-knowledge " or probabilities, 
which are often deduced negatively from 
unsuccessful efforts and which are available to 
members through the information and advisory 
services. 

Research on materials, naturally, has always 
absorbed a good deal of the Association’s 
energies. Here, an important problem is to 
strike a satisfactory balance between the more 
fundamental long-term work and applications 
of more immediate interest. Evidence of the 
effort to achieve this balance can be adduced, on 
the one hand, from a number of practical 
advances, including the development of an 
entirely new permanent magnet alloy of out- 
standing properties; the sclution of the 
stabiliser problem in certain dielectrics; the 
improvement of certain insulating paper to a 
previously unattained level; and the develop- 
ment of a new semi-conductor type of low- 
voltage spark ignition. On the other hand 
among the long-term advances are the broaden- 
ing of the field in which dielectric properties 
can be more or less quantitatively explained in 
terms of solid structure, including newer 
developments such as the complete structural 
analysis of certain magnetic alloys and the 
theory of hysteresis. 

In particular, the new permanent magnet 
alloy referred to above represents a notable 
advance among new materials. This alloy, 
which will probably be added to the Aleomax 
group, has the following general characteristics : 
Br, 11,000 gauss; He, 750 oersted; (BH) maz 
4-5 million. Work on the new alloy containing 
niobium was carried out in the research depart- 
ment of William Jessop and Sons, Ltd., under 
the direction of Mr. D. A. Oliver, and the dis- 
covery was first announced at the British 
Association meetings at Brighton in September, 
1948, 

Work on insulating papers is typified by life 
tests on capacitors made with paper purified and 
brought to the “fully exchanged” condition 
with alternatively hydrogen or calcium. These 
tests (described in E.R.A. report A/T110) 
confirm the results anticipated from earlier 
work, The calcium-exchanged and purified 
paper is markedly superior to untreated paper 
in respect of insulation resistance, loss angle at 
elevated temperature and life under conditions 
of direct-current stress at high temperatures. 


GASEOUS DISCHARGES AND SPARK IGNITION 


Gaseous discharges provide common ground 
for a great deal of the Association’s work con- 
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cerned with the switchgear arc, flash-over at 
high voltages, the welding are and ignition 
which is useful, as in internal combustion engines, 

or dangerous, as in explosive atmospheres. 

The broad subject of gaseous discharges is 

being tackled along several lines of investiga- 

tion, some of which have industrial significance, 

while others are academic. Some of the work is 

being done at the universities and some at 

Perivale, the National Physical Laboratory 

and industrial laboratories. Results from all 

these sources show gradual progress towards 

a unification of ideas. 

Taking I.C. engine ignition as an example, 
work has been done by the E.R.A. for the 
Ministry of Supply on a new kind of ignition 
based on the discharge across the surface of a 
semi-conductor—a system which was intro- 
duced initially in Germany during the later 
stages of the recent war. Dr. Bauer, who was 
responsible for the development of the system 
for Siemens-Halske A.G., is now working on the 
project for the E.R.A. under Government cons 
tract. While continuing with fundamental work 
on the mechanism of discharges across semi- 
conducting surfaces, the practical advantages 
of this kind of ignition system are being investi- 
gated. A Meteor engine is being converted 
so that comprehensive bench .tests and road 
trials can be carried out on the new system. As 
a corollary to this work special attention has 
been given to the characteristics of electrical 
discharges in relation to the ignition of petrol- 
air and similar ignitable mixtures. 

Among the apparatus specially developed for 
this class of work is a high-speed, single- 
transient oscillograph for the investigation of 
short electrical discharges. This equipment, 
which is in an advanced stage of construction, 
is based on an oscillograph developed by Dr. 
Bauer in Germany for the study of discharges 
across semi-conducting surfaces. As mentioned 
in the previous year’s report, the oscillograph 
uses a 10-kV sealed-off cathode ray tube and a 
f/1-0 lens, and extremely high writing speeds 
can be recorded. The instrument has a time 
sweep range of approximately 1 millisecond to 
0-05 millisecond. Tests so far made show that 
a temporal resolution of 10-* second is obtain- 
able. 

Some notable contributions have been made 
in the past by the E.R.A. to the study of 
lightning, both on the purely academic and on 
the practical side. Confirmation of Bruce’s 
theory of lightning accumulates. The theory of 
the “ attractive range ” and the predetermina- 
tion of lightning hazards is now being applied 
quantitatively to more cases and its converse 
yields the protective effect cf lightning con- 
ductors. Since the statistics of lightning are 
still incomplete, a sample analysis for this 
country is being made in the London area by 
observations on 150 conductors on tall chimneys. 


HicH-TEMPERATURE CREEP 


Investigations made during 1948 of the creep 
of steels at high temperatures included relaxa- 
tion and creep tests on 0:17 per cent C steel at 
temperatures of 425, deg., 455 deg. and 485 deg. 
Cent. for periods up to 1600 hours, and on 
0:24 per cent C. steel at a temperature of 
500 deg. Cent. for periods up to 16,000 hours. 
Similar tests have been made on a chrome- 
molybdenum bolt steel at temperatures of 
455 deg., 485 deg. and 525 deg. Cent. for periods 
up to 1600 hours. These tests have given 
information concerning stress time relations for 
relaxation which may be useful to designers and 
others. Further, it was found that no direct 
relation between the stress relaxation and the 
creep properties of these steels could be estab- 
lished from the results of these tests on the 
basis of the current “strain hardening” and 
‘time hardening ” theories. 

Combustion problems examined by the 
E.R.A. in co-operation with the British Coal 
Utilisation Research Association have been 
extended to include tests on the efficiency of 
dust extraction plant. The programme aims 
to develop a small portable appliance for 
sampling dust in flue gases, with a view to the 
subsequent development of a commercial 
instrument for making routine tests on dust 
extraction plant. 
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GERMAN COMPETITION 


For some time many firms in this country 
have been increasingly aware of the growth 
of competition from German products in 
export markets. A number of them, more- 
over, have lost orders to German firms because 
the latter seemed able to quote prices with 
which British manufacturers were quite 
unable to compete. The uneasiness thus 
engendered found vent last week in questions 
put to Mr. Wilson, President of the Board of 
Trade, in the House of Commons. To some 
extent his replies were reassuring. He 
pointed out that “until recently the price 
of German exports was approved in each case 
by the Joint Export/Import Agency, who 
were guided not by the German cost of pro- 
duction, but by the world price level of the 
particular commodity.”” Contracts fixed by 
that means assumed an exchange value for 
the Reichsmark of 17 U.S. cents. But as a 
consequence of currency reform in Western 
Germany last summer the rate of exchange 
became 30 cents to the Reichsmark. The 
natural consequence will be that articles 
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being sold cheaply now under contracts 
drawn up before the change will become 
much more expensive in future, and may 
become unsaleable. But German export 
prices are now no longer being fixed to 
accord with ruling world prices. They are 
being calculated on the basis of production 
costs. On that basis, Mr. Wilson thinks that 
“these industries, among others, are com- 
petitive—chemicals, glass, clay and stone 
products, certain types of machinery, includ- 
ing heavy engineering and heavy electrical 
equipment, shipbuilding, scientific instru- 
ments and cement.” 

It will be seen from that list that the engi- 
neering and allied industries of this country 
are especially liable to encounter effective 
German competition. It is true that at first 
that competition is not likely to prove 
widespread or severe. For during 1948/49, 
according to the Interim Report on the 
European Recovery Programme of the 
Organisation for European Economic 
Co-operation, the exports of Western 
Germany to non-participating countries are 
estimated to reach only 8 per cent of those 
of 1938. But undoubtedly orders are already 
being sought for material to be delivered in 
later years in which, according to the same 
document, there is to be expected a sharp 
rise in export performance. In 1949/50, 
Western German exports are expected to 
reach 22 per cent of 1938, and by 1952/53 
no less than 128 per cent. Nor is that all. 
This rapid increase in export performance, 
which must already be affecting order books 
in Germany and elsewhere, corresponds with 
only less large estimated increases in the 
export performances of other nations in 
O.E.E.C. The exports to non-participating 
countries of the Benelux group, of France and 
Italy, are all estimated nearly to double 
by 1952/53, and Swedish and U.K. 
exports are to increase by more than a 
third during the same period. German 
competition is thus added to that which 
will be increasingly experienced from other 
Western European nations. Nor is it 
easy to bear the thought of the re-entry 
of Germany into export markets. For 
there is a very natural irritation that 
competition should be rendered more 
severe through the activities of a nation 
that was so short a while ago the aggressor 
in starting the most destructive war in all 
history. Yet it cannot, in reason, be avoided. 
For unless Western Germany is permitted 
to develop its export trade Britain and 
America must indefinitely be saddled with 
the cost of supplying that area with 
essential imports of food and other com- 
modities. Moreover, the permanent preven- 
tion of an expansion of German industry 
would be a loss to that productive power of 
Western Europe as a whole, upon which 
there depends the standard of living of the 
inhabitants. 

Unfortunately, Britain, as the nation of 
Western Europe with the highest volume of 
exports and the one which has made a better 
start than the others in lifting its export 
trade high enough to cover essential imports, 
is necessarily also the nation that must feel 
most keenly growing competition from else- 
where in markets that seemed firmly estab- 
lished. Furthermore, Western German 
exports, which in character are similar to 
those of Britain, are likely in future to flow 
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westwards instead of into Eastern Europe, 
as so many of them did before the war. Yet, 
provided unfair practices, such as those 
Hitler adopted, are avoided—and Mr. Wilson 
said that it was the Government’s policy 
to prevent their revival—there should be no 
reasonable fear of the consequences of a 
revival of German exports. 'To assume other. 
wise, indeed, would surely be to admit that 
our productive methods were less efficient 
than the German ones. For, though it js 
true that German wage rates are at present 
lower than ours, they appear to be rising 
whilst, at the same time, the productivity 
of the German workman is estimated at only 
60 or 70 per cent of that of his British 
counterpart. But there is unfortunately 
further point. Can we feel really confident 
that the world will be willing to absorb all 
the exports that Western Europe plans to 
offer it? For if the world fails to do so 
cut-throat competition may well be expected 
to develop, and German competition would 
then be much more keenly felt. Upon that 
matter a table in the Interim Report of the 
O.E.E.C. offers little encouragement to 
optimism. It estimates that the world out- 
side the U.S.A., Western Europe and 
dependent territories was absorbing very 
little more from those areas in 1948 than it 
was in 1947, and that the increase in Europe's 
exports during that period was largely at the 
expense of U.S. exports. But such a change. 
over can hardly be expected to go far enough 
to allow Western Europe to reach its very 
high 1952/53 export targets. A world-wide 
expansion of trade—of which unfortunately 
the table offers little promise—is needed. It 
follows, it seems to us, that if the 0.E.E.C. 
countries are going to be successful in placing 
so many exports abroad, careful examination 
will need to be made of the peculiarities and 
preferences of export markets so that the 
goods offered may be made particularly 
attractive to them. Such work is well 
exemplified in the Report of the United 
Kingdom Engineering Mission to Canada 
whose comments and conclusions are re- 
viewed in the article below. 


MISSION TO CANADA 


Ir is interesting, though not upon con- 
sideration very curious, that Canada, which 
supported this country with all its strength 
throughout the whole of the war, should also 
be particularly that one amongst the Com- 
monwealth countries that continues to be 
least aware of the range of goods with which 
Britain could supply it. How has it come 
about that amongst Canadian imports those 
from the United Kingdom occupy so lowly a 
place ? The Report of the United Kingdom 
Engineering Mission to Canada, which we 
briefly reviewed in our last issue, helps to 
provide an answer. That Report discounts 
some of the many reasons offered before 
the war by selling agencies in many lands 
for failure to sell more British goods. It 
destroys the myth that British exporters 
cannot forget the days when Britain was the 
“‘ workshop of the world,” and consequently 
continue to adopt a “ take it or leave it” 
attitude to customers. .Nor is there any 
suggestion that the price of British goods is 
too high because standards that are too 
strict are maintained, a suggestion frequently 
made during the depression years by dis- 
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appointed agencies envious of sales by com- 

titors of lower-priced, lower-quality goods. 
“United Kingdom equipment,” says the 
Report, “ earned a high reputation in Canada 
when it was first in the field ; this reputation 
has never forsaken it and has been enhanced 
by the quality of the small amount of equip- 
ment that has been exported to Canada since 
the war.” Moreover, this high quality is 
combined with prices that Canadians would 
be prepared to pay. “The Mission is satis- 
fied that over a wide range of engineering 
products the prices now being quoted to 
(Canada are competitive.” 

But if both quality and price are attractive, 
why is it that Canadian imports of Britain’s 
goods are 80 few? There are a number of 
detailed reasons noted in the Report. Some 
of them can be traced directly to the effect of 
war. For instance, in the immediate post- 
war years of reconversion, British manufac- 
turers were only able to quote very lengthy 
delivery dates, and thereby undoubtedly 
lost orders to American firms. Since the 
impression prevails that British delivery 
dates are as long as ever, enquiries that might 
well be coming here continue automatically 
to be made to American firms. An additional 
trouble is that many firms here lost contact 
with agents in Canada during the war who 
were forced, when this country could no 
longer maintain supplies, to look elsewhere 
for a living. They are finding it difficult to 
discover new agents. But the main im- 
pression gained from a reading of the Report 
of the Mission is that of a difficulty in pene- 
trating the market because Canadians are 
unaccustomed to goods made in this country. 
To them the natural market to which to 
apply, if Canadian goods are unobtainable or 
unsatisfactory, seems to be the American, 
just across the border ; and proximity to the 
United States has made Canadians familiar 
with and accustomed to American designs. 
Nor is that point unimportant. For the 
products of any country have a charatter- 
istic appearance, and if the appearance of a 
product is strange a certain very natural 
conservatism has to be overcome before a 
trial will be made of it, even though the price 
is competitive and the reputation for quality 
high. That resistance to the unfamiliar 
could, indeed, be overcome were the Cana- 
dians to have before them as much “ litera- 
ture” of various kinds about our goods, as 
the Americans are accustomed to send about 
theirs. In fact, however, the Mission seems 
to have found such literature conspicuously 
lacking. Nor does the Canadian see in his 
technical journals many British products 
advertised ; nor, again, for the reason that 
he has grown almost exclusively familiar 
with American things does he see many 
examples of British technical journals, so 
that he remains ignorant, for the most part, 
of the very great range of goods that this 
country is able to supply. Thus, though the 
Mission is confident that Canada might well 


. be regarded as a promising market for British 


products, a good deal of preparatory work is 
clearly needed to develop it. There is, how- 
ever, one favourable factor. Probably for 
some years to come Canada is likely to remain 
short of American dollars. A chance, 
fortunate for us, therefore exists to make use 
of this period, when the market is particu- 
larly open to penetration, profitably to 
expand our export trade with Canada. Nor 
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do we think that any lurking doubt that a 
market so established at a moment of 
peculiar favour may prove impermanent 
should be allowed to hinder action. For it is 
significant, surely, that the Mission should 
feel able to report that “for all but mass- 
produced equipment the United Kingdom 
manufacturer has little to fear from com- 
petition in the Canadian market so far 
as prices are concerned.” Once the 
quality of the goods has been experienced 
and their price has been found satisfactory, a 
slight change in the economic position of 
Canada in relation to the United States is not 
likely to affect a buyer. 

There is a further point. The quotation 
just made from the Mission’s Report seems 
to us to have a significance that goes far 
beyond the mere consideration of exports to 
Canada alone. It has relevance to our 
general export policy and even to productive 
policy at home. For our Government is 
encouraging industry at home to achieve 
high outputs. It is undoubtedly a right 
policy. But it might, we fear, easily be 
somewhat misdirected, because our home 
market is too small to support the necessary 
high demand if cheapness is to be attained by 
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mass-productive methods. Except within a 
certain restricted range of goods for which the 
demand is very high, such as screws, bolts 
and nuts, ball bearings, oil seals, and the like, 
and for products such as particular types of 
motor-car not made in the United States, we 
therefore doubt the ability of this country to 
make mass-produced articles at prices that 
would be competitive with corresponding 
American products. In the main, Britain, we 
feel, must sell to the world products the 
characteristics of which are adjusted to the 
particular desires of the very varied markets 
in which they will be sold. It is in the pro- 
duction of those less standardised articles 
and those “ tailor-made” to the customers’ 
requirements that the majority of Britain’s 
engineering factories must and do excel; 
and it is therefore all the more encouraging 
to read in the Mission’s Report that, for that 
kind of product, “the United Kingdom 
manufacturer has little to fear’ from 
American competition in price. If Americans 
can certainly teach this country something 
about highly productive methods, we in 
turn seem able to show the Americans how 
to produce less standardised goods at cheap 
prices. 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


STEAM LOCOMOTIVE EFFICIENCY 

Smr,—In your impression of February 4th 
two articles appeared, one entitled ‘“ Fuel 
Utilisation ’”’ and another “ Britain’s Energy : 
A New Conception,” both worthily upholding 
the high standard of the editorial matter long 
associated with THE ENGINEER. These articles 
are full of interest and especially so because 
both make reference to the efficiency of the 
steam locomotive—that is, the thermal 
efficiency. It is unusual to find two articles 
in one issue of your paper which refer to the 
same subject, and, moreover, in this instance, 
both quoting different values. Such being the 
case, I venture to offer a few remarks by way of 
comment. What is the thermal efficiency of the 
modern steam locomotives as used for main 
line traffic ? How is this efficiency determined ? 
The second question demands first attention 
in view of Mr. Allan’s remarks, which seem to 
require clarification. The thermal efficiency 
of the steam locomotive is measured by the 
amount of heat (B.Th.U.) in the coal fired 
per horsepower developed at the drawbar 
between the locomotive and the train. What 
is exactly meant by the expression “to turn 
the wheels ’’ is not by any means clear. The 
truth of this will be realised by a consideration 
of the following. When investigating the per- 
formance of a steam locomotive, there are five 
principal efficiencies to be determined. They 
are as under : 

(1) Boiler efficiency. 

(2) Cylinder efficiency. 

(3) Indicated efficiency, by which is meant 
(1) x (2). 

(4) Engine efficiency, i.e., the efficiency based 
on the power available at the rim of the driving 
wheels. 

(5) The overall efficiency, the efficiency based 
on the work done on the drawbar, as already 
explained. 

In regard to (4), this can only be determined 
on a testing plant such as that at Rugby, 
because only then is it possible to measure the 
power lost through machine friction. The 
determination of (4) will, however, substantiate 


or otherwise Mr. Allan’s figure for thermal 
efficiency quoted as being 4 per cent, this being 
the efficiency based on turning the wheels. 

All these various efficiencies are subject to 
quite wide variations for any one locomotive. 
Thus, boiler efficiencies change with the rate 
of working and are governed very largely by the 
efficiency of the furnace. Cylinder efficiencies 
are governed by both speed and cut-off. 
Mechanical efficiencies change with speed and 
cut-off and for almost any speed are inclined 
to improve with a lengthening of the cut-off, 
though the influence of cut-off is less marked 
at high than at low speeds. The overall 
efficiency is the result of the complex interplay 
between the various processes through which 
the heat in the coal fired is converted to a 
greater or less extent into work at the drawbar. 
Since all the coal fired is charged against the 
drawbar horsepower, it is very evident that the 
higher the drawbar horsepower is in relation 
to the horsepower required to run the locomotive 
only, the less will be the quantity of coal charged 
per unit of net power output; or, in other 
words, “‘ per d.b.h.p.-hour.” 

For any locomotive, therefore, the overall 
thermal efficiency recorded will vary with the 
train load. This is easily seen if we plot fuel 
consumptions per drawbar horsepower against 
train weights, assuming, of course, that coaching 
stock is much the same for all trains and mean 
speeds are substantially alike. This phase of 
the subject could be pursued further, for much 
could be said regarding the influence of engine 
weight and hence resistance on the economic 
performance of the boiler and the engine, but 
this cannot now be discussed. 

The first question may be answered in a 
general way just to make sure we at least know 
what the average efficiency of the locomotive 
is in practice. It can be fairly assumed that the 
heat in 1lb of coal “as fired” is generally 
about 14,000 B.Th.U. The mean results of 
numerous trials appear to show that the coal 
fired per d.b.h.p.-hour in express passenger 
main line services ranges from just under to a 
little over 3 lb of coal per d.b.h.p.-hour. The 
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overall efficiency would then be 2545/3 x 14,000 

x.100=6-07 per cent. Based on the i.h.p. (4), 
the efficiency might be 2545/2 x 14,000 x 100 
=9-1 per cent, 

The above assumes that the coal rate per 
i.h.p.-hour is 2 lb, which corresponds to a water 
rate of about 15 lb per i.h.p.-hour and a water- 
coal ratio of 7-5 Ib. 

It is not proposed to discuss further the 
other efficiencies, but it may be noted that, if 
the machine efficiency is, say, 80 per cent, the 
efficiency based on turning the wheels would be 
9-1 x 80=7-28 per cent, ‘ 

From the above it will be seen that Sir Claude 
Gibb’s figure of 6 per cent is well founded, while 
the statement that an electric locomotive could 
improve the overall thermal efficiency to about 
20 per cent is also very interesting. However, 
I think it is a fact that thermal efficiency never 
yet sold a steam locomotive, or prevented it 
from being sold. It is also extremely improb- 
able that steam locomotive average thermal 
efficiency, even if multiplied by three, ever 
sold an electric locomotive any more than the 
relatively high thermal efficiency of the oil 
engine put the oil-electric locomotive where it 
is to-day. 

E. C. PouLTNEY 
London, N.W.3, February 10th. 





STANDARDISATION OF LOCOMOTIVES 


Smr,—The letter of your correspondent, Mr. 
F. A. S. Brown (THE ENGINEER, February 4th), 
deplores the policy of the Railway Executive in 
creating a limited number of standard types for 
new locomotive construction. He evidently 
anticipates that the programme will be a 
parallel to that of the pre-war Reichsbahn, 
resulting in a rigid and unprogressing uni- 
formity, rather than an emulation of the livelier 
and more imaginative spirit displayed by the 
S.N.C.F. towards French locomotive design. 

Having had experience of a certain amount of 
standardisation under G. J. Churchward, I can 
testify that standardisation is excellent if you 
are prepared to ruthlessly scrap your standards 
when something better comes along. The 
G.W.R. created a number of standard classes 
of boilers with Belpaire fireboxes and parallel 
barrels. They were swept to one side and 
replaced by new standards with coned barrels, 
the displaced boilers being used up where 
possible for improving the capacity of obso- 
lescent locomotive classes. Other instances 
could be quoted. 

In contemplating the possibility of more wars 
to come and the destruction of electric power 
supply, Mr. Brown truly remarks that loco- 
motives consuming home-produced fuel would 
be numbered amongst our assets, but no reserve 
of steam locomotives drawn from other areas 
could be operated on electrified regions, as he 
suggests, if there were no facilities for servicing. 
The risk taken with complete electrification lies 
in the abolition of locomotive running sheds, 
involving loss of coaling, watering and other 
terminal facilities, and the dispersal of trained 
staff. 

3 H. Ho.crorr 
Chipstead, Surrey, February 11th 





THE FUTURE OF STRUCTURAL 
ENGINEERING 


Sm,—The abstract of Mr. Levin’s address, 
published in your issue of January 21st, entitled 
“Some Speculations on the Future of Struc- 
tural Engineering,” whilst being true in sub- 
stance, may lead persons who have not 
specialised in the science of structural engineer- 
ing to suppose that the structural engineer is 
not keeping abreast of the times. This is in 
no sense the position, and there has been, and 
there will continue to be, a perfecting of design 
and fabrication as methods of analysis and 
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shop practice are proven and brought to a 
practical working basis, 

The urgent need for economy in the use of 
steel is in general being pressed to its practical 
limits, but labour shortages, both in the office 
and the works, are to some extent hindering an 
optimum achievement, and in any case it must 
be borne in mind that the amount of material 
saving cannot be phenomenal, even with a 
maximum expenditure of mental and manual 
energy. The “simple design”? method—vide 
B.S, 449—to which your correspondent refers 
does, in fact, embody a degree of that economy 
which is proper to the “ semi-rigid ” and “‘ fully 
rigid ’’ methods (tbid.), and in a braced frame, 
such as a roof truss, the ultimate possible 
material saving is very slight, even if analysis 
is pressed to its utmost limits. 

Welding, stress redistribution methods, the 
use of high-tensile steels and practical research 
are all being actively pursued and there would 
appear to be no grounds for pessimism, 

G. A, GARDNER, O.B.E., M.I. Struct. E. 

Westminster, 8S.W.1, February 8th. 





The Watts Prize for Improved 
Crews’ Accommodation 


Ir is announced by the Council of the Institu- 
tion of Naval Architects that with the con- 
currence of the donors, Watts Watts and Co., 
Ltd., shipowners, of London, awards of the 
Watts’ Prize Fund will be made in 1949 under 
the same conditions as in 1946, which are as 
follows :—The award is open to all members, 
associate members, associates and students 
of the Institution of Naval Architects, and an 
award of £25 to £30, according to merit, will 
be offered for the best proposal received by 
the Institution by July 31, 1949. Proposals 
for improving crews’ accommodation may relate 
to new construction, or to modifying existing 
construction, and they may be in the form of a 
written paper and invention, design, plan, 
process, or product. Candidates for the Prize 
are invited to consider the habitability of 
crews’ living spaces generally. They may 
treat the matter in a broad way or in detail. 
Consideration need not be restricted to struc- 
tural design or the use of new materials. 
Matters affecting health, such as ventilation, 
sanitation, washing facilities, or the use of 
insecticides, can be considered, and any pro- 
posals which would improve amenities or add 
to safety come within the terms of the award. 
In any proposal attention should be paid to 
practical considerations such as cost and the 
economic use of space. Proposals must be 
workmanlike, and must bear relation to the 
inevitable limitations of life afloat, and be 
consistent with the service in which the ship 
would be employed. In making the awards 
the Council will have the advice of representa- 
tives of the National Maritime Council. Pro- 
posals in accordance with the conditions out- 
lined above are invited to be sent to the Secre- 
tary, Captain (8.) A. D. Duckworth, R.N. 
(Ret.), the Institution of Naval Architects, 10, 
Upper Belgrave Street, London, S.W.1, and 
should reach him by July 31, 1949. 


ee 
Literature 
SHORT NOTICES 


Non-Ferrous Metals and Alloys. By E. 
Gregory and E. N. Simons. London: Paul 
Elek. 1948. Pages 196. Price 12s, 6d.— 


Non-specialist readers seeking metallurgical 
information are again indebted to Dr. Gregory 
and Mr. Simons for coming to their assistance, 
this time with a book on non-ferrous metals 
and alloys. The authors’ efforts have been 
directed to the same object as in the compilation 
of the valuable series of books on ferrous metal- 
lurgy for which they have been responsible, 
namely, to produce @ simple and straight- 
forward but at the same time accurate state- 
ment of the subject under consideration. In 
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attaining this object they have again been 
eminently successful, 

The book deals with the metals aluminium 
copper, nickel and magnesium, and with the 
alloys of each of these with other metals. 
there are chapters, also, on the precious metals 
bearing metals and solders, It records jn 
detail their physical properties, and is illys. 
trated by numerous diagrams, which clearly 
reveal the influence of composition, hot and 
cold rolling, heat-treatment, &¢., on various 
physical and mechanical properties.  [llys. 
trations also include photographs of finished 
products. 

An underlying unity is given to the descrip. 
tion of the various metals and alloys by the 
contents of the first chapter on “ Heat-treat. 
ment.”’ The general principles of heat-ireat. 
ment and its effect on recrystallisation and 
grain size are applicable to all metals and 
alloys. Ageing and precipitation hardening 
are dealt with more fully in relation to alumin. 
ium alloys in Chapter 2. It is somewhat sur. 
prising to find that only one constitutional 
diagram appears in the book, that for the 
copper-zinc alloys with 0 to 50 per cent of zine, 
“* Modification,”’ precipitation hardening and the 
effect of rapid and slow cooling are so much 
more easily made clear with the aid of constity- 
tional diagrams and a few photomicrographs 
that the verbal description which is attempted 
might, it is thought, have been shortened and 
clarified by their aid. 

The book is essentially descriptive of pro. 
perties, methods of working and heat-treat. 
ment of the metals and alloys dealt with, 
Specification requirements and typical mecha- 
nical properties of materials meeting B.S., 
D.T.D., and other specifications are given in 
tabular form. The condensed summary of 
information contained in these tables will add 
to the value of the book for engineers and 
designers. The use of tables might, with advan- 
tage, have been extended to the physical pro- 
perties of the metals, such as density, thermal 
and electrical conductivity, &c. These are 
given in a conversational style, which makes 
it more difficult to pick out quickly the data 
sought when the book is used (as undoubtedly 
it will be) as a reliable book of reference. It is, 
however, not merely a reference book, but one 
which engineering students and technicians, 
lacking previous knowledge of metallurgy, 
wil] be able to read with pleasure and profit. 
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A 150-Ton Floating Crane 


HERE is at present in course of construction 

at the works of Cowans, Sheldon and Co., 
Lid. Carlisle, the second of two 150-ton 
floating cranes, designed and built for the 
Admiralty to replace cranes lost during the 
war. We are able to reproduce some photo- 
graphs of the first of these cranes, which has 


carried on four parts of 2}in circumference 
rope and has a lifting range of 160ft. It is 
traversed over a distance of 96ft 6in on the 
jib by a 3}in circumference wire rope. 

The speeds and the capacities of the cranes 
are tabulated in the adjoining column. 

The 170ft long jib is built up from heavy 





FLOATING CRANE AT SEA 


already been delivered. The second crane is 
expected by the makers to be completed by the 
end of 1949. 

These cranes, which are mounted on non- 
propelled steel pontoons, incorporate a number 
of interesting features of design. Hitherto 
the preparation of a floating crane for a sea 
voyage has involved a considerable amount of 
work and necessitated the use of shore-based 
equipment to lower and stow the jib on its 
support trestle. Likewise, upon arrival at 
the destination or working site, similar equip- 
ment has been necessary to prepare the crane 
for work. 

The work of preparing cranes of earlier 
designs for a sea voyage involves a consider- 
able amount of time even when operating 
between well-equipped shore bases, and the 
use of such cranes becomes virtually impossible 
at remote harbours or working sites where 
heavy shore-based lifting equipment is not 
available. The new floating cranes, unlike 
previous designs, are entirely independent of 
external appliances when being prepared for a 
sea voyage or made ready for work. Their 
jibs can be lowered under their own power and 
stowed on to the supporting trestle and, with- 
out assistance, raised ready for work when 
required. In the photographs and drawings 
we reproduce, the new design of crane is shown 
in both the working and in the seagoing con- 
ditions. 

The crane lighter consists of a steel pontoon 
200ft long and 80ft wide, with a moulded 
depth of 15ft 6in. It carries the crane on the 
oo. line of its deck some 50ft from one 
end. 


THE CRANE 


The. crane proper is of the derricking and 
revolving type and is fitted with twin sets of 
main hoist gear, an auxiliary hoist and a trans- 
porter hoist. The two identical blocks which 
form the main hoist each have a rated capacity 
of 75 tons and they can be linked together by 
& beam to work in unison and form a single 
hoist of 150 tons capacity. Each of these 
blocks is suspended upon six parts of 5}in 
circumference steel wire rope and has a total 
range of lift of 180ft. The 40-ton auxiliary 
hoist at the top of the jib is carried on four 
parts of 4}in circumference rope and its range 
of lift is 200ft. A 10-ton transporter block is 





steel plates and sections, and its diaphragmed 
and latticed booms and struts are rigidly 
connected with cross bracing in both the 
lateral and the transverse directions. The 
top booms of the jib have been specially braced 
to provide rigidity when the jib is resting on 
the support trestle and the booms are subjected 
to compression. At its foot the jib is pivoted 
to the main front struts of the revolving frame 
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ure. It is this inclination of the crosshead guide 
members which makes it possible for the jib to 
be lowered to a horizontal position on the 
trestle, and raised again under its own 
power without outside assistance. 

The two screwed shafts used to actuate the 
crosshead are 16in diameter and 56ft long. 


Speeds 
Main Hoist 150 tons at 8ft per minute 
Blocks coupled 75 tons at 16ft per minute 
Main hoist 75 tons at 8ft per minute 
Single block nae { 374 tons at 16ft per minute 
Auxiliary hoist 40 tons at 17}ft per minute 
Auxiliary hoist 20 tons at 35ft per minute 


Slewing 150 tons at 1 rev. in 5 minutes 
Derricking 150 tons through full working 
range in 9 minutes 
Derricking 100 tons through full working 
range in 15 minutes 
Derricking No load through full working 
range in 14 minutes 
Derricking 40 tons through full working 


range in 94 minutes (aux. 
block) 
10 tons at 60ft per minute 


Transporter hoist 
10 tons at 65ft per minute 


Transporter traverse 


Capacities 
... 150 tons at 60ft to 105ft radius 
... 100 tons at 60ft to 125ft radius 
... 80 tons at 60ft ta 130ft radius 
40 tons at 60ft to 140ft radius 
75 tons at 60ft to 105ft radius 
50 tons at 60ft to 125 ftradius 
40 tons at 60ft to 130ft radius 
20 tons at 60ft to 140ft radius 
Auxiliary block 40 tons at 66ft to 140ft radius 
Auxiliary block ... 20 tons at 66ft to 167ft radius 
With Jib at Minimum Radius 
Transporter block .. 10 tons at 25ft to 56ft radius 
With Jib at Maximum Radius 
Transporter block 10 tons at 56ft to 142ft radius 


Main blocks coupled 
Main blocks coupled 
Main blocks coupled 
Main blocks coupled 
Single main block... 
Single main block... 
Single main block... 
Single main block... 


They are threaded on phosphor bronze arti- 
culated nuts located in each end of the cross- 
head, which is built up of steel plates and 
sections reinforced by heavy stiffening dia- 
phragms. Each end of the crosshead is extended 
and connected by pins to the lower ends of 
the links, by which it is coupled to the jib 
structure. In operation the horizontal load 
on the crosshead is transmitted to a pair of 
guide rails on each side of the main structure 
through wheeled bogies. Each of these bogies 
has eight double-flanged cast steel wheels. 
The small amount of back thrust on the cross- 





CRANE PREPARED FOR SEA VOYAGE 


of the crane at a height of 36ft above deck 
level. A runway consisting of two rolled steel 
channels is attached to the lower traverse 
members on the centre line of the jib. This 
runway carries the transporter hoist carriage, 
which travels along the jib. 

The jib is derricked by two heavy screwed 
shafts, through a pair of links and a crosshead 
moving in inclined guide members which are 
an integral part of the revolving frame struct- 


head is transmitted to outer guide rails through 
four flanged wheels. 

The derricking screws are rotated by a 
160 h.p. electric motor through spur and 
bevel gearing, arranged to transmit the drive 
to the screws simultaneously. The heavy work 
done by these shafts makes effective lubrication 
very necessary, and for this purpose a small 
high-pressure lubricating pump has been fitted 
to serve each screw. These pumps are mounted 
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on the crosshead bogies and, being driven 
from one of the support wheels, they maintain 
a constant pressure of oil to the screws when 
the crosshead is moving. 

Felt wipers are fitted to the derricking cross- 
head nuts to prevent the accumulation of 
excess Oil or foreign matter on the screws. 

The main revolving frame structure is 
carried On heavy riveted side girders with 
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can be mechanically coupled by means of: a 
magnetic clutch to give positive synchronisation 
of the two blocks. These main hoist gears are 
entirely independent unless coupled by the 
clutch. A series arrangement ensures the 
sharing of the electrical load between the 
main hoist motors when they are mechanically 
coupled and this, with the magnetic clutch, 
enables absolute synchronisation to be main- 
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CONTROL DESK 


deep double webs, connected by solid web 
cross girders. ‘The side girders are extended 
rearwards to support a ballast box rigidly 
braced to the rear members of the structure. 
This box is arranged to take some 340 tons of 
ballast in the form of cast iron slabs. The 
crane rotates on a ring of ninety-six cast steel 
rollers set between upper and lower paths 
built up from machined cast steel segments. 
These rollers have gun-metal bushes and rotate 
on steel pins accurately pitched on a ring of 
steel channels. The whole structure is centred 
on @ steel pin mounted on a massive reinforced 
steel stool, through which both the vertical 
and horizontal forces are transmitted to the 
deck girders of the pontoon. A hole bored 
through the centre pin provides a passage for 
the power supply cables to the crane machinery 
from the generating plant in the pontoon. 
The centre pin assembly incorporates a col- 
lector column, through which the power is 
transmitted to the various crane units. This 
collector gear is enclosed behind removable 
inspection panels and is mounted on the crane 
centre post. 

A rack through which the crane is slewed 
is situated over the frame roller pathway. 
It consists of a built-up ring of steel segments, 
with accurately cast teeth attached to seatings 
cast on the pathway segments. 


CRANE MACHINERY 


The crane frame structure is totally enclosed 
by steel sheet panels to form a weatherproof 
machinery house. Large panels at the front 
and each side of the house can be removed 
to give free access for the removal and replace- 
ment of plant. Overhead runways in the house 
are fitted with hand-operated 2-ton and 4-ton 
pulley blocks to facilitate the handling of the 
plant. Extensions of these runways beyond 
the front of the house enable plant to be 
deposited by the pulley blocks directly on 
the deck of the pontoon. With the exception 
of the large rope barrels the blocks are of 
sufficient capacity to handle any part of the 
equipment in the machinery house. A small 
friction winch is situated at each corner of 
the machinery house at the foot of the jib 
columns for load-controlling purposes. These 
winches are driven by enclosed and weather- 
proofed 4 b.h.p. electric motors. 

The crane is electrically operated throughout 
on 440V d.c. Power for the whole of the 
machinery is supplied by two turbo-generator 
sets in the engine-room of the pontoon. A 
separate motor is provided to drive each indi- 
vidual-motion, the outputs being as follows :— 


No. | main hoist ... 80 b.h.p. at 750 r.p.m. 
No. 2 main hoist ... 80 b.h.p. at 750 r.p.m. 
Auxiliary hoist... ... . 80 b.h.p. at 750 r.p.m. 
Transporter hoist .» 60 b.h.p. at 750 r.p.m. 
Transporter traverse ... 60 b.h.p. at 750 r.p.m. 
MENON "ius. suv. aes 160 b.h.p. at 530 r.p.m. 
Slewing 30 b.h.p. at 600 r.p.m. 
(Two motors) 


_ Each main hoist motor in conjunction with 
its controller is designed to operate with one 
Ward Leonard motor generator set only, and 
the auxiliary hoist can be operated from either 
of the two sets. 


The two main hoist motors 
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tained irrespective of the load on individual 
blocks. If at any time one generator is taken 
out of commission it is still possible for the 
crane to hoist a full 150-ton load at half the 
normal full-load speed by temporarily shorting 
the generator. The main hoist barrels are 
driven through four reductions of spur gears, 
the first reduction and change-speed gear 
being enclosed in an oil bath. 

The two sets of slewing gear on the crane 
frame are driven by electric motors, which 
are wound to give their 
respective rated out- 
put at 220V and are 
coupled in series elec- 
trically to operate 
across 440-V bus-bars. 
As these motors are 
virtually coupled mech- 
anically through the 
medium of their rack 
pinions, no __ special 
arrangements have been 
introduced to ensure 
load sharing. 

All motions of the 
crane, except for slew- 
ing, are provided with 
shunt, single-pole, auto- 
matic self - resetting, 
limit switches, which 
prevent over-run in each 
direction. Each motor 
is also fitted with 
electro-hydraulic 
thrustor-operated brake 
units of ample power. 
The electric control 
gear is centralised and 
grouped in resistance 
and contactor houses 
of sheet steel above 
the ballast box at the 
rear of the crane. 

The control desk in 
the operator’s cabin at 
the foot of the jib is 
set in front of a large 
plate-glass window, 
which gives a clear, un- 
interrupted view of the 
load. We _ reproduce 
a diagram showing the 
arrangement of this con- 
trol desk and its func- 
tions. The apparatus 
in the cabin includes an 
indicator showing the 
positions of minimum and maximum radius 
of the main and auxiliary blocks when light 
and under full load conditions. The radii 
and maximum loads are indicated by a pointer 
on engraved plates in the operator’s cabin. 
A pendulum in the cabin moves over a plate 
graduated in $ deg. to show the heel and 
trim of the vessel. 


Pontoon, PowER PLANT AND OTHER EQuIP- 
MENT 


The all-steel hull of the pontoon, which has 
been built by the Fairfield Shipbuilding and 
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Engineering Company, Ltd., is sub-divided 
into a series of watertight compartments by 
four continuous longitudinal and five continuous 
transverse bulkheads. Its whole structure is 
heavily reinforced to carry the crane and work- 
ing loads in all positions with a minimum of 
deflection. The trestle used to support the 
crane jib is a rigid structure of steel plates and 
sections having its top platform built up to 
form a cradle, into which the end of the 
jib fits when the crane is in its seagoing 
condition. 

A clear space on the deck between the trestle 
and the crane is designed to carry a uniformly 
distributed load of 200 tons. Four steam cap- 
stans, each capable of a pull of 10 tons direct 
from the barrel, are situated at suitable points 
on the deck. 

The main power plant for the crane is housed 
in compartments in the pontoon and comprises 
two geared, steam turbine-driven d.c. generat- 
ing sets. Steam for these turbines is supplied 
from two vertical oil-fired multi-tubular boilers 
with a working pressure of 150 lb per square 
inch. Each of the generating sets is designed 
to give a continuous output of 250kW at 440V, 
and under normal conditions the output of 
only one generating set is required when the 
crane is at work. Power for lighting, venti- 
lating and other auxiliary services is supplied 
at 110V by two oil engine-driven generator 
sets. A 22-kW motor generator in the engine- 
room, driven from the main turbo-generators, 
supplies power for the vessel’s light and battery 
charging switchboard when the crane is working. 


CRANE LIFTING 187-TON TEST LOAD 


One of our illustrations, which we reproduce 
by kind permission of the Western Morning 
News, clearly shows how the crane is secured 
on the pontoon for an ocean voyage. Two 
struts at each side are arranged to take stresses 
in an athwartships direction and two steel ties 
secure and prevent movement of the upper 
superstructure of the frame. The jib is secured 
in the trestle in a manner that prevents loads 
due to the flexure of the pontoon being trans- 
mitted to the jib structure. The cradle formed 
by girders at the top of the trestle take any 
athwartship forces transmitted from the jib. 
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In addition to the engine and boiler-room, 
stores, and equipment storage compartments, 
large, well-fitted living quarters are provided 
for the crew on the pontoon. 

We are informed by the makers that when 
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the first crane underwent its tests, a full load 
of 150 tons at 105ft radius, when athwart- 
ships, heeled the vessel to an angle of just over 
4 deg., which was slightly less than the angle 
calculated when the vessel was being designed. 


A South African Supply Undertaking 


AST summer the Union of South Africa’s 

Electricity Supply Commission assumed 
ownership and control of the power undertak- 
ings of the Victoria Falls and Transvaal Power 
Company, Ltd., familiarly known as the 
V.F.P. Company. The transfer, at a purchase 
price of £14,500,000, was effected on July 1, 
1948, and this date therefore marks the con- 
fluence of the histories of two organisations— 
one (the Electricity Supply Commission), a 


At about this time it became evident that 
the ultimate capacity of these stations was 
likely to be limited by the water supply, and 
the company began to look further afield in 
choosing a site for its fourth power station. 
Water and coal were available in abundance 
at Vereeniging, where a station was built with 
an installed capacity in 1912 of 43,200kW, 
which has since been increased to well over 
150,000kW. Four 88-kV lines—the highest 
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GROWTH OF DEMAND 


non-profit-making public utility, and the other 
an excellent example of private enterprise— 
which have done much to benefit South African 
industry and the community in general. The 
present article aims to give a very brief review 
of the growth and work of the V.F.P. Company 
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in providing electricity and compressed air 
for the gold mining industry. 

For practical purposes electricity develop- 
ment in South Africa can be traced back to 
1906, when the V.F.P. Company began opera- 
tions by taking over and enlarging the Brakpan 
power station. During the next few years, with 
the rapid expansion of gold mining, two other 
power stations were built and put in operation ; 
the Simmer Pan station had an initial capacity 
of 18,000kW, and Rosherville station began 
with an installation of five sets totalling 
50,000-kW capacity. 





voltage used in the Southern Hemisphere at 
the time—linked the new station with the main 
Witwatersrand system. 

As indicated graphically above, the demand for 
electricity and compressed air showed little 
increase from the outbreak of war in 1914 up 
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to the strike of gold mine workers in 1922, but 
the settlement of the strike heralded a period 
of rapid expansion. Plans for the company’s 
fifth power station were centred on the use of 
low-grade fuel at Witbank, where collieries 
had, for years, been discarding unsaleable 
“ duff” coal. The project, however, involved 
expensive works, including the damming of 
the Oliphants River and the transmission of 
power to Brakpan. At this stage the newly 
formed Electricity Supply Commission came 
into the picture, with the result that Witbank 


station was built and operated by the company 
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on behalf of the Commission. About 80 per 
cent of the output from Witbank was taken 
by the company for the Rand system, while the 
remainder was taken by the Commission for 
supplying most of the neighbouring collieries, 
a large electro-chemical works and the towns of 
Witbank and Middelburg. The capacity of 
the station has increased from 26,000kW jp 
1926 to 108,000kW to-day, and it is cla'med 
that in 1940 electricity was generated at Wit. 
bank at less cost per unit than at any other 
steam-operated station in the world. 

The next stage of development coincided 
with the rapid expansion of gold mining after 
the Union’s departure from the Gold Standard 
in 1932. In spite of extensions at Vereeniging, 
a sixth power station became necessary to 
meet the growing load. Klip power station, 
sited on a coalfield some 5 miles north of 
Vereeniging, and using conveyor-borne coal 
at the pithead, was started up in 1936, and by 
1940 had an installed capacity of 424,000kW, 
the largest in the Southern Hemisphere. Klip 
station, although owned: by the Commission, 
was built and operated by the V.F.P. Company, 

Further development envisaged before the 
completion of the Klip plant led to an agree. 
ment between the Commission and the V.F.P, 
Company for building and operating the Vaal 
generating station a few miles south of 
Vereeniging. Completion of the station was 
retarded by the recent war, but in spite of the 
difficulties of manufacturing plant and trans- 
porting it by sea the station was in operation 
in January, 1945, with a capacity of 66,000kW. 
Vaal power station is built on a coalfield which 
was opened up and developed to supply fuel 
for the boilers. 


Ranpd Power SysTEM 


The central portion of the Rand power 
system is illustrated on the opposite page. 
For preliminary supply to the Orange Free 
State goldfields an 88-kV overhead transmission 
line has been constructed from Vaal power 
station to Odendaals Rust, and a duplicate 
line is already projected. Distribution net- 
works radiate from seven centres: Rosherville, 
Simmer Pan and Brakpan generating stations 
(which may conveniently be referred to as the 
Reef stations), the Robinson compressing and 
distribution station, and the Bantjes, Con- 
solidated Langlaagte and Hercules distribution 
stations. All these centres of distribution 
are interconnected by two or three 40-kV 
overhead lines running east and west along the 
Reef. Subsidiary distribution stations, stepping 
down from 40kV and feeding into the local 
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networks, are being provided at the western 
extremity of the system, and at a point some 5 
miles south-east of Brakpan. . 
This Rand system is also fed by two outlying 
base load stations, one at Vereeniging, on the 
Vaal River, about 35 miles south of Johannes- 
burg, and the other at Witbank, some 65 miles 
east of Brakpan. The transmission lines from 
Vereeniging, which comprise four circuits 
operating at 88kV, feed into the Rand system 
through stepdown transformers at the Robin- 
son compressing and distribution station, 
about 14 miles west of Johannesburg. The 
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witbank station is interconnected with the 

end of the Rand system at —— 
py two 132-kV circuits. ‘The earliest distribu- 
tion network is that fed from the Simmer Pan 
ation, in the Germiston district, which still 
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these sets were steam turbine-driven and situated 
in the Rosherville power station, while the 
remaining six, electrically driven, were in the 
Robinson distribution station. 

These high-speed rotary compressors were 
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PLAN OF V.F.P. COMPANY'S NETWORK 


operates at 10kV, but the working pressure for 
the other distribution networks is 40kV. Trans- 
mission lines are overhead, with the exception 
of the section supplying the central Rand area, 
fed from the Rosherville generating station and 
the Robinson, Consolidated Langlaagte and 
Bantjes distribution stations. On this section 
20-kV underground cables are in use. 

This brief survey would be incomplete with- 
out some reference to the supply of compressed 
air to the gold mines, which was one of the 
V.F.P. Company’s important activities. Con- 
tracts for bulk supplies of compressed air to 
properties in the central Rand were signed early 
in the company’s history. 

The only one of its kind in the world, this 
compressed air system began with the installa- 
tion, at Rosherville station, of six large com- 
pressors and the building of a second air-com- 
pressing station at the Robinson Deep dam. 
Later, a third station, electrically driven, was 
erected at Canada dam, near Florida, on the 
west Rand. Important replacements and 
éxtensions of plant have been made, bringing 
the total plant installed to nearly 100,000kW. 
The lay-out of the system is shown on the 
opposite page as & geographical plan of the air 
pipe system showing the three compressor 
stations and the various points of delivery. 
It will be seen that the length of the area served 
from east to west is about 14 miles. 

The main task of this system is to operate 
the thousands of drills, each of which absorb 
about 20 h.p. The company’s sales of com- 
pressed air during 1947 totalled 266,000,000 
air units. Wastage of air power in many 
mines was once estimated at 40 per cent. Air 
meters have been introduced to trace the 
sources of loss, and the modern pneumatic 
hammer drill has enabled considerable economies 
to be made in the use of air power. 

_In 1911 the initial capacity of the plant 
installed for feeding the air pipe system was 
36,000kW, comprising twelve 3000-kW rotary 
units, designed for a speed of 8000r.p.m. Six of 





considerably larger than any compressor built 
at that date, but the subsequent growth of 
demand necessitated the adoption of still 
larger units. In 1914 three additional sets 
were installed at Rosherville, each having a 
capacity of 7000kW, or more than twice the 
capacity of the original sets, and an 11,000-kW 
unit (then the largest in the world) was added. 





V.H.F. Automatic Direction 


Finder 


THE prototype of a new design of British 
automatic direction finder was installed recently 
at Melsbroek, the airport of Brussels, under the 
supervision of the manufacturers, Standard 





AUTOMATIC DIRECTION FINDER REMOTE 
CONTROL DESK 


Telephcnes and Cables, Ltd., Connaught House, 
Aldwych, London, W.C.2. This equipment 
(known as type “ PV1B”’) is derived from a 
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direction finder* developed and manufactured 
by the company for naval use during the recent 
war, and it can indicate the bearing of any 
aircraft which is in v.h.f. communication with 
the control tower. 

The direction finder proper is unattended and 
is housed in a small building, illustrated here- 
with, on an open site about 4-5km from the 
control tower and on the line of approach of 
one of the runways. Though capable of local 





AUTOMATIC DIRECTION FINDER BUILDING 


operation it is normally operated by remote 
control from a desk (as illustrated) in the 
approach control office, and no specially trained 
d.f. operator is required. 

Facilities offered by the equipment include 
a direct indication of bearing, without ambiguity 
of sense, on a 12in cathode-ray tube, provided 
with a single 360 deg. scale; choice of true 
(QTE) or reciprocal magnetic (QDM) bearings 
by operation of a spring-loaded key ; and d.f. 
operation on either of two preselected frequency 
channels with continuous monitoring of signals 
in both channels. Provision has been made for 
the connection of additional remote indicator 
positions as required. It is expected that the 
overall accuracy of the installation expressed 
in terms of probable error will be 1 deg. or less 
for true bearings, the range, to an aircraft at 
10,000ft, being of the order of 100 nautical miles. 

A characteristic of the equipment is that it 
does not depend for its operation on any con- 
tinuously rotating elements. The general 
construction of the equipment is such as to 
make the system serviceable in a wide range of 
climatic conditions, and the antenna assembly 
embodies heaters for de-icing. Warning lights 
are installed on the antenna structure for use 
when the installation is sited close to an airport. 





A Large 220-kV Transformer 
for Holland 


WE have received brief particulars of a con- 
tract for the manufacture and supply of a three- 
phase bank of 100MVA transformers which is 
being completed by Metropolitan-Vickers Elec- 
trical Company, Ltd., Trafford Park, Man- 
chester, for the Directorate of Power Supply in 
the Netherlands. 

This equipment will be installed at Lutterade, 
where it will form part of plant required to 
link the 220-kV Ruhr network to the Dutch 
150-kV “grid.” Accordingly, the 100MVA 
bank of transformers has a no-load voltage ratio 
of 220/150/10-5kV, with the windings con- 


* Cleaver, R. F., ‘‘ The Development of Single-Receiver 
Automatic Adcock Direction Finders for Use in the 
Frequency Band 100-150 Me/s,” Journal, I.E.E., 1947, 
Vol. 94, Part III A. 
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nected star/star/delta, the 10-5-kV windings 
being ‘required to supply’ a local network at 
Lutterade. The neutral points of the star- 
connected windings are fully insulated. 

For voltage regulation purposes, the 150-kV 
windings are provided with tappings giving a 
range of +13 per cent, the tappings being con- 
nected to a “ Metrovick” H type, eighteen- 
step, on-load, tap-changer (which is designed 
to be suitable for voltages between 66kV and 
275kV). 

One of the three single-phase units which 
make up the transformer bank is shown erected 
at the makers’ works in the photograph repro- 
duced herewith. Size and weight during trans- 
port are reduced by shipping each unit without 





SINGLE PHASE UNIT OF I100MVA, 220KV 
TRANSFORMER 


oil, after removing the insulators, fitting cover 
plates and fillmg the tank with carbon dioxide 
under pressure to prevent entry of moisture. 
Even so, each single-phase unit, in this condi- 
tion, weighs 83 tens and certain stages of the 
journey present novel problems to the manu- 
facturing company, which is responsible for 
delivery to site. From Amsterdam both road 
and rail transport are impracticable ; the trans- 
former units will therefore be carried 100 miles 
by canal barge, transported a short distance by 
road, and finally hauled on a raft across a field 
to the site. 





A Fine Boring Tool 


A FINE boring and honing tool of new design 
has recently been placed on the market by George 
H. Alexander Machinery, Ltd., of 82, Coleshill 
Street, Birmingham, 4. We reproduce here- 
with a line drawing and a photograph showing 
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the arrangement of the new tool, which is 0-005in, which in turn is. equal to fifty gradug. 


known as the ‘‘ AB ”’ micrometer boring tool. 
This tool consists essentially of a differential 

micrometer head with a collet and cap nut, 

designed to take any one of a number of inter- 





tions on the thimble. 

The range of movement of the thrust 
block and rod is sufficient to cover dyin 
diameter at the tool tip. If desired, coarse 


BORING TOOL AND BARS 


changeable boring bars. Twelve simple bars 
and cutters normally cover a diameter range 
from }in to 1}in. These bars may be either of 
the single-point or twin-tool type;  special- 
purpose bars, for deep-hole boring or similar 
work, can be made up to fit the standard micro- 
meter head. In the twin-tool bars the cutters 
are arranged for boring blind end holes. A lap 
or hone employing diamond impregnated 
honing segments can be substituted for a 
boring bar and fine adjustment to 0-00Olin. 
effected by the same head. 

The micrometer head consists of an outer 
thimble with fifty graduations around the 
bevelled edge, each graduation representing 
0-000lin on the radius. The thimble is screwed 
internally with two threads, respectively 20 and 
22 T.P.I. right hand. The coarser thread 
engages on the outside of the bedy, whilst the 
finer thread engages threads on the ends of a 
transverse thrust block, projecting through a 
rectangular slot in the body. One complete 
turn of the thimble thus advances the thrust 
block by the difference in pitch of the two 
threads, i.e., 1/220th inch or 0-004545in. This 
movement is transmitted to a thrust rod 
extending through the axis of the boring bar by 
a sleeve or quill, which is screwed into the thrust 
block and receives the shouldered end of the 
thrust rod. 

The outer end of the thrust rod is lapped flat 
and bears against a flat face on the rear of the 
tool bit, as shown in the sectional views. The 
view B shows the simplest type of bar complete 
with tool bit and thrust rod. The tool bit is 
housed in an inclined slot at an angle of 48 deg. 
to the axis of the bar, so that the radial adjust- 
ment of the tip of the tool is equal to the move- 
ment of the thrust red multiplied by the 
tangent of the angle of the slot. Since tan 
48 deg. is equal to 1-1106, the product of this 
and 0-004545 is for all practical purposes 
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ARRANGEMENT OF BORING TOOL AND BARS 





adjustment beyond this range can be easily 
effected by slackening the cap nut on the head 
and moving the entire bar endwise in the 
collet. In this way a further range of fine 
adjustment may be brought into effect. 

Bars with twin cutters have the rear ends of 
the cutters halved and overlapping so as to 
obtain contact across the entire face of the 
thrust rod. 

Another type of bar, shown in view C, can be 
fitted with an adjustable hardened steady pad. 
This pad is placed in front of the cutter, but 
owing to the angle of inclination to the axis of 
the tool, the working face of the steady is 
behind the cutting edge. Adjustment of the 
steady is obtained independently by a screwed 
plug between the clamping pad and the side 
of the steady. Secure clamping is effected by a 
pad with an angular face similar to that on the 
cutter, bearing against a socket screw in the end 
of the bar, the slot in the bar and the pad being 
wedge shaped to give secure locking. 


a 


Books of Reference 


Propeller Performance Estimation Handbook. 
The Society of British Aircraft Constructors, 32, 
Savile Row, London, W.1. Price 40s.—Discussions 
of the S.B.A.C. Propeller Panel, representing the 
British propeller designing and manufacturing 
companies, have brought to light the need for a 
standard method of estimating propeller perform- 
ance which would eliminate the discrepancies existing 
in the estimation quotations previously produced by 
various companies. These discrepancies were 
caused largely by the adoption of different funda- 
mental assumptions in the methods employed. 

At the time when this problem was first investi- 
gated by the 8.B.A.C., propeller companies were 
engaged in modifying their existing methods or 
were exploring entirely different methods, and it 
was with unanimous approval that advantage was 
taken of the channel provided by the Society’s 
Propeller Panel to co-ordinate the development work 
in progress, and to evolve this standard method. In 
addition to its value as a standard, the method, by 
virtue of the vast amount of data which has been 
analysed, is expected to be of greater accuracy than 
previous methods. ; 

The Society hopes that by publishing this 
standard method, which has now been adopted by all 
British propeller firms, anomalies in quotations will 
henceforth be removed, thus facilitating aircraft 
design in the project stages. Copies of the method 
are being made available abroad, as a result of 
which it is anticipated that further advantages will 
accrue. 

Suggestions for making this handbook of greater 
value by the incorporation of additional relevant 
matter, or advice of corrections are welcomed, and 
should be made to the Technical Secretary, the 
Society of British Aircraft Constructors, Ltd. 
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A Water Treatment Plant for 
a Paper~ Mill 


We have received from the Pulsometer Engi- 
neering Company, Ltd., of Reading, some notes 
qn an interesting water purification plant, 
designed and installed by the gompany at a 

mill in Lancashire. The water used at 
the mill comes from an adjoining river. 

The water before treatment is dark brown in 
yolour with a varying pH value, according to 
the quantity and type of industrial effluent 
discharged into it higher up the river. Large 
satches of dark foam swirl on the water, which 
js full of suspended matter and chemicals in 
solution, including sewage. 

The plant to treat this water has to draw 
from the river and produce a clear water of 





WATER TREATMENT PLANT 


Hazen value of 10 to 15. The raw water some- 
times has a Hazen value of well over 500. The 
plant is designed to give a maximum output of 
approximately 3,000,000 gallons in twenty-four 
hours, and if it had been designed for treatment 
with alum only (for precipitation purposes) the 
slow rate of settling would have necessitated 
six large conical bottomed settling tanks 
instead of the two which have been installed. 
These two conical towers flank a central square 
building block and a battery of six rapid open- 
topped gravity type filters. The central block 
houses a lift, and storage tanks for the diluted 
chemicals are situated, on the top floor. Water 
is pumped from the river to a dosing channel in 
the central block which feeds the two conical 
towers. In the towers the water is chemically 
dosed and passed into concentric reaction 
chambers, where gentle agitation takes place. 
The resultant floc falls to the base of the cones, 
where it can be drawn off periodically as a 
sludge. The clarified water overflows into a sill 
on the outer annular portion of the towers and 
is fed by gravity to the filters. 

The principle upon which this clarification 
normally depends is as follows :—The colloidal 
matter in the river, which causes colour, froth 
and slime, carries a negative charge of elec- 
tricity. Ifa solution of alumina ferric is added 
to the water it gives rise to colloidal particles 
of aluminium hydroxide, which. are positively 
charged. These positive particles will therefore 
attract the negatively charged impurities. in 
the water. The resulting electrically neutral 
particles coalesce to form the alum floc mass. 
Alum has been used in the treatment of water 
in this manner’ for many years. Alum floc, 
however, is light and settles too slowly for 
efficient use in a continuous conical tower 
process such as that which has been: installed. 
It was therefore necessary to produce a heavier 
floc and use was made of the fact that under 
suitable conditions solutions of other chemicals 
can be treated so as to produce a colloidal form 
carrying a negative charge. These ‘particles 
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attach themselves, in addition to the organic 
impurities, to the positively charged alum. 
They take no part in the actual process of 
clarification, but add considerably to the weight 
of the floc and consequently speed up the rate of 
settling. 

As already pointed out the alum. method, 
with its slower rate of settling, would 
in the case described have required six 
settling tanks to obtain 
the same output, while 
the. new method re- 


quires only two. . It is 
estimated that with 
alum alone it would 


have been possible to 
obtain 75 per cent to 
80 per cent purification, 
whilst the new method 


gives 90 per cent to 95 per cent. The plant 
embodies a number of new features, notably 
in dosing and the control of chemicals. At 
present the towers have been designed for a 
greater capacity than the filters, in order that 
a possible increase in demand in the future 
may be met. Whilst it would be an under- 
taking of some magnitude to put down new 
towers, to add two cr three gravity filters 
will be a comparatively simple matter. 

We are informed that the introduction of the 
plant into service coincided with a drought and 
the water in the river was in a more than usually 
bad state. It was a severe test, but the mill was 
kept supplied with water of a quality which 
under similar conditions could nct have been 
hoped for. 





A Heavy Hobbing Press 


WE reproduce above a photograph of a new 
1000-ton hobbing press, made by the Altus 
Engineering Company, Corsham, Ltd., which is 
now being marketed by .the Selson Machine 
Tool Company, Ltd., of Abbey House, Victoria 
Street, London, 8.W.1. 

The press is a self-contained hydraulically 
operated unit actuated by a “ Minoradial ” 
pump. This pump-is designed to deliver oil 
to the press cylinder at 24 tons per square inch 
and exerts at the ram head a working pressure 
of 1000 tons. : 

The press has a rigid: tam head of close- 
grained. cast iron with deep machined guides at 
each corner. Set at the centre of the ram head 
is a 12in diameter hardened steel centre plate, 
in which four tee slots are machined for work 
clamping purposes. The hydraulic ram used 
to actuate the head is 23in diameter and has a 
maximum stroke of 12in. This ram moves in 
a heavy cast steel cylinder, having two rein- 
forcing webs round its outer circumference. 
The cylinder rigidly supports the housings for 
the four machined guide pillars: of the press. 
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The ram is sealed in the cylinder by standard 
“ Lion ” packing rings bolted securely in place 
by means of a steel ring. 

The fixed head of the press, rigidly attached 
to upper ends of the guide pillars, is a heavily 
webbed steel casting. It has four tee slots and 
@ locating recess formed in its face to accom- 
modate @ large cast iron bolster. The bolster 
has a hardened alloy steel face-plate fitted to 


1000 TON HOBBING PRESS 


serve as a bearing for hobs when the machine is 
in operation. 

The new press is designed for a wide range of 
work and has a maximum daylight between the 
ram head and the fixed head of 18in. The 
minimum daylight is 6in, 





Marine Boiler Deterioration* 
BY I. G. SLATER, Ph.D., M.Sc.,t and N. L. PARR 
A.M.I.Mech.E.f{ 

No. Il—(Continued from page 161, February 11th) 


DETERIORATION AT ELEVATED TEMPERA- 
TURES 


High Temperature Oxidation.—In a general 
sense all types of corrosion which have been 
described in the preceding sections are a form 
of oxidation, since iron is converted into its 
oxide when corrosion takes place. The term 
‘** oxidation ’’ can, however, be used in a more 
restricted sense, referring to the direct reaction 
between gaseous oxygen and iron which takes 
place at temperatures above 550 deg. Cent. 
(1022 deg. Fah.). This form of oxidation may 
thus be more aptly described as “* high tempera- 
ture oxidation.” The reaction which takes 
place when iron is heated in a current of steam 
to produce ferroso-ferric oxide is so well known 
that it needs no description here, but the 
influence ef time and temperature on the rate 
of the reaction plays.an important part in the 
deterioration of boiler components by reduction 
of tube wall thickness. “Under normal con- 
ditions of heat transfer in generator avd super- 
heater tubes, temperatures are insufficiently 
high for direct oxidation to take place, but 
occasionally, as a result of fortuitous circum- 
stances, excessive tube wall temperatures occur 
with consequent deterioration. Attendant on 





* Institution of Mechanical Engineers, February 4th. 
Abstract. 
t Director of Operational Research, Admiralty. 
{Senior Scientific Officer, Royal Naval Scientific 
ce. 
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high temperature oxidation of tube walls are 
other forms of deterioration, such as bursting 
and the development of high temperature creep 
cracks. These latter phenomena are discussed 
in the following sections. 

The nature of the scale produced on generator 
surfaces by overheating often supplies evidence 
as to the conditions existing at the time of 
deterioration, and thus an understanding of the 
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FiG. 13—Relationship Between Time and Decrease in 
Metal Thickness for Mild Steel in an Atmosphere 
of Superheated Steam at Various Temperatures 


nature and rate of scale formation on steel 
surfaces, over a range of elevated temperatures, 
is valuable to the engineer. This subject has 
received attention by many workers, anda 
great deal of published matter is available. 
Curves expressing the relationship between the 
rate of scale formation and time for a range of 
temperatures have been obtained experi- 
mentally on sections of boiler tube steel and are 
given in Fig. 13. Another phenomenon which 
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iron oxide scale is hard and black and often 
appears as a series of scaly layers, but might 
equally exist as one thick layer, depending upon 
conditions existing during its development. 

Where heat insulating scales from the feed 
water are allowed to build up on the steam 
generating surfaces they stifle internal oxida- 
tion ; but, by reducing the rate of heat transfer 
and thus increasing wall temperature, they 
encourage overheating and high temperature 
scaling of the outside walls in contact with 
furnace gases. Occasionally, due to general 
water starvation throughout the entire boiler, 
the whole of a boiler may in some small degree 
be affected by high temperature oxidation, and 
indeed, in one case brought to the authors’ 
attention, water starvation was so complete 
that the iron steam reaction proceeded so 
vigorously that the reaction became exo- 
thermic. Only after the whole incandescent 
area was copiously flooded with water was the 
reaction stifled. Often the presence of high 
temperature oxide scale in a particular zone 
gives some indication of the heat distribution 
and water circulation in the boiler, and thus 
influences future modifications and improve- 
ments. 

High temperature oxidation is found most 
frequently in superheater tubes, which operate 
at higher temperatures than boiler tubes and 
therefore are more susceptible to overheating, 
especially where steam flow has been sluggish. 
Frequently a gradual increase in scale thickness 
from the inlet to the outlet end of a superheater 
tube indicates a progressive rise in tube wall 
temperature. On the other hand, local flame 
impingement, such as may occur around bends, 
gives a local area of high temperature scaling 
which may remain undetected until perforation 
occurs. An example of this is illustrated in 
Fig. 14. 

It must be remembered that once overheating 
of a heating surface has taken place and a layer 
of scale has been formed, the rate of heat 
transfer across the section is reduced, with a 
corresponding rise in tube wall temperature, so 
that oxidation and scaling proceed more 
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walls by “ Jubilee ”’ clips, brazing, peeni 
other such methods have Sein Bon om 
high results, mainly due to conduction back 
along the overheated leads to the hot junctiog 
A new method, at present being developed, 
consists of i the leads of a thermo. 
couple through the tube wall by means of heat. 
resisting plug insulators. A composite hot 
junction is then formed by the two arms of the 
couple touching the inner surface of the tubs 
wall opposite to the insulators. This obviate 
inaccuracies due to conduction back along the 
leads to the hot junction, and detects smaj 
changes in wall temperature on the steam 
generating surfaces. 

While it is appreciated that this form of 
pyrometer would not be easy to install in 
large number of representative points through. 
out a boiler, it could be used as a standard to 
assess the inaccuracy of simpler but more 
practical forms of tube wall temperature 
measurement over a wide range of operating 
conditions, which could then be disposed 
throughout the whole boiler. Up to the present, 
however, the engineer has had to rely on the 
more simple methods, the accuracy of which 
has often been questioned by the appearance of 
such forms of deterioration as high temperature 
scaling. 

Distortion of boiler components often occurs 
alongside high temperature oxidation, but, on 
the other hand, this may develop at tempera. 
tures insufficiently high to cause scaling. In 
tubes it usually results from the tube bank not 
expanding uniformly, when local strain or 
creep may result in buckling and distortion, 
While this form of deterioration is not in itself 
serious, it frequently plays an important part 
in the failure of tubes as a result of corrosion 
fatigue cracking. This arises from the fact 
that, once a buckle has been formed, any further 
strain induces bending moments around the 
buckles with high tensile skin stresses on one 
side of the tube. This greatly accelerates the 
development of circumferential corrosion fatigue 
cracks, or, if temperatures are sufficiently high, 
causes exfoliation of developing layers of high 





Fic. 14—Layers of High Temperature Iron Oxide Scale 


gives evidence of the conditions responsible for 
the development of high temperature iron oxide 
seale is the crystalline structure which is 
frequently exhibited on the outer surface. It 
has been observed that higher temperatures 
promote the growth of correspondingly larger 
surface crystals, and @ visual examination often 
gives an indication of the temperatures which 
have been involved. 

High temperature scaling may occur in any 
parts of a boiler subjected to heat transfer, e.g., 
in generator tubes where water flow has been 
partially restricted. Some workers have shown 
that the rate of oxidation is slightly greater in 
air and carbon dioxide than in steam ; thus it is 
often found that the layer of scale on the outside 
of the tube surfaces is thicker than its corre- 
sponding layer on the bore, even when taking 
into account the fact that the outside surface 
temperature is a few degrees higher than the 
temperature of the bore. High temperature 
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Fic. 15—Burst in a Generator Tube Subsequent to Prolonged Wall Temperature 


of About 700 Deg. Cent. (1292 Deg. Fah). 


rapidly than ever. Another factor which 
influences the rate of scale formation is the 
expansion of the layer of scale which accom- 
panies oxidation, and the difference between 
its coefficient of linear expansion and that of.the 
parent metal. This latter point, together w:th 
thermal stress liable to occur along the wall of 
@ tube, and especially around bends, may cause 
layers of scale to flake away, and thus con- 
tinually expose fresh overheated metal to 
oxidising atmospheres with a consequent 
increased rate of deterioration. An example 
of this is illustrated in Fig. 14. Examination 
of the microstructure of an oxidised tube 
frequently shows marked decarburisation of 
the surfaces. 

The precise assessment of boiler and super- 
heater tube wall temperatures existing in a 
fired boiler is a difficult matter, and several 
methods are available to the engiaeer. The 
attachment of thermo-couples to outside tube 





temperature scale and the exposure of bare 
metal to oxidising influences. 

Some forms of superheater tube, especially 
those which have supporting lugs between the 
saturated and superheated legs, frequently 
distort by curling, due to differential expansion, 
which may not be fully accounted for in the 
design. As will be shown in later paragraphs, 
such distortion in superheater tubes frequently 
plays an important part in the development of 
another form of deterioration termed “ high 
temperature creep cracking.” 

Bursts.—When bursting occurs in_ boiler 
tubes, it may, almost without exception, be 
traced to local or general water starvation, 
which has resulted in a rise in tube wall tempera- 
ture. Causes of such starvation are many and 
include abnormally low water levels, irregular 
distribution of hot gases in the furnaces causing 
faulty circulation, bad design, local flame 
impingement, foreign bodies left in the, water 
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drums, violent fluctuations in steaming rate 
and many other operational peculiarities which 
are outside the scope of this paper. Character- 
istics of the bursts often give an indication of 
conditions which have existed in the tube 
immediately prior to its failure. These include 
the actual dimensions of the burst, nature of 
gale surrounding the fissure and the micro- 
gructure of the material at the edge of the 
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FiG, 16—Burst which Occurred Spontaneously as a Result of a Sudden Rise in 
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tube, but frequently it is necessary to examine 
the whole tube bank before the true cause of 
the overheating is determined. 

Distortion - of ferrite and pearlite micro- 
structure in the immediate vicinity of the burst 
frequently indicates failure after plastic de- 
formation following prolonged elevated wall 
temperatures, but below 700 deg. Cent. (1292 
deg. Fah.), which is the lower recrystallisation 


Boiler Tube Wall Temperature up to 950 Deg. Cent. (1742 Deg. Fah.) 


fissure and in adjacent zones. In some cases 
a rise in tube wall temperature is consequent 
on @ build-up of heat-insulating scale from 
impurities in the feed water, or an accumulation 
of corrosion product sludge, often loosely bound 
together by oil or grease. 

The actual mecnanism of a burst is approxi- 
mately as follows :—Water or steam starvation 
results in a progressive rise in tube wall tem- 
perature with a corresponding reduction in 
mechanical properties. A point is eventually 
reached where stresses induced in the tube wall 
by the working pressure of the boiler exceed the 
elastic limit of the material, and bursting ulti- 
mately occurs. Where the rate of overheating 
is relatively slow, or is maintained at tempera- 
tures around 700 deg. Cent. (1292 deg. Fah.), 


temperature for mild steel. Where the tube 
has been at an elevated temperature for con- 
siderable periods prior to the burst, ultimate 
failure may be assisted by gradual weakening 
of the tube walls by the formation of high- 
temperature scale, which in itself is a bad 
thermal conductor and thus promotes even 
higher tube wall temperature. 

Splitting of Superheater Tubes by “‘High- 
Temperature Creep Cracking.” —While burst- 
ing is consequent on overheating of boiler 
tubes, a similar type of failure encountered at 
high temperatures in superheater tubes occurs 
mainly as splitting. Crackiag may follow over- 
heating, with corresponding reduction in mech- 
anical properties, to the point of swelling and 
failure by splitting under the normal working 
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oxide scale both on the corresponding metal 
surfaces and within the cracks themselves. 
This form of deterioration has frequently been 
found where a difference in expansion has 
existed between the saturated and superheated 
legs of a superheater element. If such a stress 
concentration coincides with overheating, high- 
temperature creep cracks develop, and ulti- 
mately constitute a penetration of the tube 





Fic. 17—Failure by ““High Temperature Creep ’’ Cracking Around a 
Superheater Bend 


wall. Examples of this form of deterioration 
are illustrated in Figs. 17 and 18. 

(The paper concludes with a section on 
general wastage by damp soot.—Ep. THE E.] 


CoNCLUSIONS 


Deterioration in marine boilers is dependent 
in appropriate measure on a number of factors 
involving design, operation and, in particular, 
the control of water conditions when steaming 
and standing. As regards internal (water side) 
corrosion, the authors are impressed by the fact 
that the initiation of the damage all too often 
is consequent on careless attention during idle 
periods between steaming, and the role of 
oxygen, gaining access to the boiler water in 





Fic. 18—Perforation of a Superheater Tube in the Centre of a Buckle as a 
Result of “High Temperature Creep” 


considerable swelling of the tube takes place 
prior to the ultimate fracture, and this form 
of burst is characterised by the ballooned 
appearance and the feathered edges of the 
split, such as is illustrated in Fig. 15. Where, 
however, rises in temperature have been sudden 
up to abnormally high temperatures (900- 
1000 deg. Cent.) (1652-1832 deg. Fah.) balloon- 
ing does not have time to take place before catas- 
trophic splitting occurs. Such a case is shown 
in Fig. 16. 

Frequently, microscopical examination re- 
veals the edges of « fracture to have a martensitic 
structure, thus giving a positive indication that 
tube wall temperatures were in excess of 
900 deg. Cent. (1652 deg. Fah.) prior to the 
burst, which had been followed with drastic 
quenching of the edge of the facture by the 
escaping water and steam. This sequence will 
retain a characteristic martensitic structure 
even in mild steel. Micro-examination of 
adjacent areas will often give evidence as to 
the extent of overheating along a particular 





pressure of the boiler, but more frequently it 
terminates a period of plastic deformation 
under the influence of stress and temperature, 
a phenomenon known as “creep.” High- 
temperature creep cracking is a form of inter- 
granular weakness which is liable to be encoun- 
tered in certain steels including low-carbon 
steel. The temperature at which this cracking 
takes place in a particular steel is termed its 
equicohesive temperature, and for mild steel 
is about 550 deg. Cent. (1022 deg Fah.). At 
this temperature, and depending upon other 
inherent characteristics, such as grain size, 
composition of the metal, &., the grain 
boundary material of the structure becomes 
weaker than the aggregate, and thus, if in a 
state of stress, it fails by intergranular dis- 
integration. 

Although these cracks are similar in appear- 
ance to those formed by caustic embrittlement, 
they can be identified from them by virtue of 
the temperatures involved, which result in the 
development of layers of high-temperature iron 


Fic. 19—Lines of Corrosion where Planes of Maximum Compound Stress have 
Fractured Normally Protective Surface Films to Initiate Galvanic Atlack at 
the Less Noble Bare Steel 


such periods, must be particularly emphasised. 
External wastage is also a product of idle 
periods, and is further accentuated by inade- 
quate soot blowing and cleaning. 


—_—_@—__—— 


Catalogues 

StrurTEVANT ENGINEERING Company, Lid., Southern 
House, Cannon Street, London, E.C.4.—Catalogue 
entitled ‘‘ Wood Refuse Collection.” 

Tue BertisH ALumMintum Company, Lid., Salisbury 
House, London Wall, E.C.2.—Catalogue describing and 
illustrating the uses of aluminium paste, 

James SteBER EQUIPMENT Company, Lid., Africa 


House, Kingsway, W.C.2.— Leaflet illustrating 
“ Hy-Gard-All ” cloakroom equipment. 
Hartanp ENGINEERING Company, Litd., B.E.P. 


Works, Alloa, Scotland.—-Brochure describing the 
Harland range of “ Spiroglide ” multi-stage pumps. 
Nu-Way Heatine Prants, Ltd., 54, Gillhurst Road, 
Birmingham, 17.—Booklet showing comparative cost of 
building heating over a wide range of fuels and prices. 
W. Cannine anv Co., Ltd., Great Hampton. Street, 
Birmingham, 18.—Catalogue dealing with the latest 
developments in fully automatic electro-plating plants. 








Exports in January 

PROVISIONAL figures of exports from 
the United Kingdom in January were quoted 
last week by the President of the Board of 
Trade, Mr. Harold Wilson, when moving the 
third reading of the Export Guarantees Bill. 
The value, he said, was estimated. to be 
£159,200,000, or 8 per cent above the November 
figure. The January total, Mr. Wilson remarked, 
was not only the highest figure for export 
value which had been recorded, but it indicated 
a big inerease in volume compared with 1938. 
Although the volume figures were not yet 
available, it looked as though the total for 
January would not be very far short of 160 per 
cent of the 1938 volume. That, he thought, 
was a remarkable performance. 

A statement issued by the Board of Trade, 
in amplification of the figures quoted by the 
President, says that the provisional figure for 
imports in January is £187,200,000, a figure 
£1,600,000 above the highest previously 
recorded in peacetime. With re-exports at 
about £4,700,000, the excess of import value 
over export value fell in January-to £23,300,000, 
which is the lowest since July, 1946. 


Export Forms 


The President of the Board of- Trade, 
Mr. Harold Wilson, stated last week in Parlia- 
ment that the Working Party on Export 
Forms had now completed the second stage of 
its work which involved the examination of 
the forms required by shipowners, _ port 
authorities, banks and similar organisations 
in the United Kingdom. He said that the 
Working Party examined seven major groups 
of forms, and had made recommendations for 
some simplification of procedure in respect of 
five of those groups. The Government depart- 
ments concerned were arranging for early 
discussion with shipowners, banks and others 
of the modifications in their present practices, 
which would be necessary to make the recom- 
mendations effective. 

Mr. Wilson went on to express the belief 
that this second report of the Working Party 
would prove to be a most useful document. 
He hoped that the bodies concerned would find 
it possible to carry out the recommendations 
without delay, thus easing the task of form 
fillmg for exporters. He added that the Work- 
ing Party had now started the third stage of 
its investigation, which was concerned with the 
examination of the forms required by overseas 
Governments. 


National Production Advisory Council 


The nationalised industries were repre- 
sented for the first time at a meeting of the 
National Production Advisory Council on 
Industry which was held in London recently. 
The functions of this Council are to advise 
Ministers upon industrial conditions and general 
production questions, and on subjects arising 
from the proceedings of the Regional Boards 
for Industry. Matters normally handled by 
the joint organisations of employers and trade 
unions, in connection with wages and conditions 
of employment, do not come within the scope 
of the Council’s activities. 

The membership of the National Production 
Advisory Council consists of seven representa- 
tives of the British Employers’ Confederation 
and the Federation of British Industries, seven 
representatives of the ‘Trades Union Congress, 
the chairmen of the eleven Regional Boards for 
Industry, and two representatives of the 
nationalised industries. The Chancellor of 
the Exchequer presides over the meetings of 
the Council. 


Breathing, Reviving and Rescue Apparatus 

In Section 27 of the Factories Act, 1937, it 

is stipulated that breathing, reviving and rescue 
apparatus must be provided and kept accessible 
where work has to be done in places where 
dangerous fumes are liable to be present. 
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Section 11 of the Factories Act, 1948, requires 
this apparatus to be thoroughly examined by a 
competent person at least once a month. and 
a report on the examination, containing the 
prescribed particulars, to be kept available for 
inspection. 

The Ministry of Labour has announced that 
an Order has now been made prescribing the 
particulars which must be contained in the 
report. Copies of the Order (S.I. 1949 No. 189), 
entitled the Breathing Apparatus, &c. (Report 
on Examination) Order, 1949, may be obtained 
from H.M. Stationery Office. 


The Role of Free Enterprise 


In the latest issue of its Journal, the 
National Union of Manufacturers has expressed 
the view that the forthcoming Budget will prove 
a testing time of the Government’s real attitude 
towards free enterprise. During the past three 
years, it says, British industry, in the face 
of incredible handicap and frustration, has 
achieved a miracle of economic recovery, and 
the time has now come when it can reason- 
ably look for a little recognition from official 
quarters in the shape of incentives and help 
towards the efforts that still have to be made 
to complete the task. Seldom, the Journal 
observes, has industry been so united as it now 
is in calling for substantial changes in the 
incidence of taxation in order that there may be 
sufficient capital available to replace at a very 
high cost machinery which is now fast wearing 
out. 

The National Union of Manufacturers con- 
siders that the responsibility now rests squarely 
upon the Government to see that conditions 
are created which will enable the private sector 
of industry to make an even greater contribu- 
tion to the national well-being. The psycho- 
logical effects of obsolete factory buildings, 
badly worn machinery and depleted capital 
resources, and the absence of adequate incentive 
to initiative and enterprise cannot, it is asserted, 
be withstood indefinitely. Furthermore, the 
Journal points out, while there would appear 
to be no precise figures on the subject, the 
proportion of worn or obsolete machinery is 
rising rapidly, and unless replacement at a 
greater rate is possible, it will in the not distant 
future reach a point that will involve two 
disastrous circumstances. The first, it is sug- 
gested, is that a great proportion of our 
machinery will be non-competitive in output 
or precision with our competitors, and, 
secondly, the quantity then required could not 
be produced in a reasonable time in the light 
of the still desperate need for increased exports 
and of other commitments. 

For these and equally good other reasons, the 
National Union declares that the Government 
must make clear its present and future intention 
concerning the rédle of free enterprise. More- 
over, the National Union believes that con- 
sultation at an early stage is the fundamental 
right of industry. The principle of consultation 
when something is required of industry has 
worked well, but, it is observed, such consulta- 
tion must take the form of two-way traffic. 
There is at this moment, the National Union 
says, an urgent need, in the interests of indus- 
trial efficiency, of consultation as to the extent 
to which it is to be possible for free enterprise 
to exercise its initiative, and the future cost, 
quality and availability of State-owned goods 
and services. 


Employment and Unemployment 


A general summary of the employment 
situation in Great Britain at the end of Decem- 
ber, 1948, shows that the total working popula- 
tion numbered 20,328,000, which was 102.000 
(a decrease of 104,000 men and an increase of 
2000 women) less than at the end of 1947. 
In the month of December there was a decline 
of 43,000—all women—in the total working 
population. At the end of December, the 
number of people in civil employment, which 


includes the fire and police services, was 
19,153,000. 

in the country’s basic industries, there were 
3,706,000 people employed at the end of lags 
year, the manpower in most of these industries 
falling below the targets set in the Economic 
Survey. In the coal mining industry, for 
instance, the end-1948 manpower target wag 
790,000, but the figure reached was 766,000. 
In the manufacturing industries, the total man. 
power at the end of December was 7,344,000, 
compared with 7,251,000 at the end of 1947, 
It is estimated that, of this total, 5,313,000 
were engaged in manufacturing for the home 
market and equipment for the Forces, and 
2,031,000 were employed in manufacturing for 
export. At the end of 1947, there were 
1,942,000 people engaged in manufacturing for 
export. An analysis of the December, 1948, 
figures reveals that in the group of industries 
classified as ‘‘ metals and engineering ”’ the total 
number employed was 2,908,000. This was 
6000 less than in the preceding month, but 8000 
above the estimate made in the Economic 
Survey. In building and civil engineering, 
1,357,000 were employed at the end of Decem- 
ber, against the 1,200,000 estimated in the 
Economic Survey. 

The latest unemployment statistics compiled 
by the Ministry of Labour relate to January 
10th, when 375,713 were registered as out of 
work, compared with 327,200 on December 6th. 
The January unemployment total represented 
about 2 per cent of the industrial population. 
It included 43,557 married women, many of 
whom are probably retiring from industry, and 
7158 ex-Service personnel who had not taken 
up any employment since leaving the Forces. 


The Anglo-American Council on Pro- 
ductivity 
An announcement by the United 
Kingdom section of the Anglo-American Council 
on Productivity states that the section has 
been constituted a private company limited 
by guarantee. The members of the United 
Kingdom section of the Council are the directors 
of the company, and the joint secretaries— 
Sir Norman Kipping, Mr. Kenneth J. Burton 
and Mr. H. V. Tewson—are managing directors. 
The United Kingdom section of the Council 
has also announced the appointment of Sir 
Thomas Hutton as general manager, and Mr. 
Paul H. Brind as visits secretary. For Com- 
mittees B and D, which are studying the main- 
tenance of productive plant and power, and 
specialisation in industrial production, Mr. 
Norman Pleming is undertaking, as honorary 
consultant, the surveys which are required, 
and Mr. L. H. C. Tippett, of the Shirley Insti- 
tute, is carrying out similar work for Committee 
C, which is concerned with productivity 
measurement. 


Coal Output 

Coal output in Great Britain in the 
week ended February 12th totalled 4,303,800 
tons, according to provisional figures issued by 
the Ministry of Fuel and Power. A slight 
decrease in the amount obtained from open- 
cast workings was made up by a small increase 
in the production of deep-mined coal, the output 
of which has been maintained at just over 
4,060,000 tons during recent weeks. 

In the first five weeks of this year, to Feb- 
ruary 5th, the saleable output of coal from the 
mines was 19,921,500 tons, and from opencast 
workings 893,000 tons, giving a total of 
20,814,500 tons compared with 20,480,500 
tons in the corresponding period of 1948. 
Published statistics show that in the week 
ended January 29th absenteeism—voluntary 
and involuntary—among coal face workers 
was 14-62 per cent and the output per man- 
shift at the face 3 tons. In the week ended 
February 5th absenteeism at the face was 
14-96 per cent and the output per manshift 
2-98 tons. 
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Feb. 18, 1949 


French Engineering News 
(From our French Correspondent) 


The Monnet Plan envisages the doubling of 
coal production in Lorraine in seven years, 
an increase from 9 million tons in 1948 to 
18,810,000 tons in 1955. Lorraine produces 
mainly open burning coal suitable for certain 

ublic services such as railways, gas and elec- 
tricity, but not for the steel industry. Engineers 
are now experimenting with a mixture of 45 per 
cent Lorraine coke and 55 per cent rich coal, 
and to confirm tests Charbonnages de France 
has constructed an experimental, six-oven 
coking plant at Moselle, which will be ready at 
the end of the year. Favourable results could 
make Lorraine independent of the Ruhr for 
coke deliveries. 

* * * 

December steel production was the highest 
recorded since the liberation. It amounted to 
682,000 tons of pig iron, 712,000 tons of crude 
steel, and 508,000 tons of sheet steel. Despite 
the strikes production was higher than in 1947 
and 1938. Comparing 1947 with the peak year 
of 1929, France produced 64 per cent of pig 
iron, 75 per cent of crude steel, and 78 per cent 
of sheet products. 

* * * 

The inauguration of the Genissiat and work 
on the Donzére-Montdragon hydro stations 
have aroused fresh interest in hydro-electric 
development of the Rhone. Several other 
dams are to be constructed to give power, 
irrigation and navigation facilities. Already 
some problems are faciag the Compagnie 
Nationale du Rhone. One is the necessity for 
a restricted lock which will interfere with 
navigation on the Rhone. Discussion on this 
subject is still progressing. Rhone traffic at 
the moment is 500,000 tons, against 935,000 
tons in 1934. 

* * * 

Tinplate amounting to 2730 metric tons 
has been allocated to France for the second 
quarter of 1949 under the Marshall Plan, as 
part of a total allocation of 39,922 metric tons. 

* * 


The 8.N.C.F. plans to spend 71 milliard 
francs in 1949 on rolling stock, electrification 
and equipment. Originally the estimate was 
just over 103 milliards, but economy measures 
were introduced. Twenty-six milliards will 
be spent on equipment and renewals, and 45 
milliards on reconstruction works. 

By 1950, railway traffic is expected to be 
20 per cent higher than in 1948, which itself 
was 50 per cent higher than in 1938, and 1600 
locomotives and 17,000 passenger coaches will 
be in service. As the actual coach requirements 
are estimated to be 22,500, the S.N.C.F. will 
have to continue to use 2500 wooden bodywork 
carriages at peak hours. The number of trucks 
will also be insufficient, 20,000 more vehicles 
being needed. 

Electrification, owing to lack of credits, will 
not enable the work on the Paris—Lyon line 
to be continued. The 156-km section from 
Laroche to Dijon will be completed in the 
spring of 1950, the Paris-Laroche 156-km 
section in the autumn of 1950, and the 200-km 
section between Dijon and Lyon by the end of 
1953. There will also be some slowing down 
of the installation of double tracks, and in 
1949 these will cnly be laid on two lines—from 
Dax to Puyoo, and from Royat to Volvic. 

* * * 


The 8.N.C.F. is to place orders for all-metal 
bogie luggage vans. ‘T'wo-axle vans which are 
normally used for slow trains have proved to be 
satisfactory for express traffic and can be used for 
international trains running at speeds between 
80km and 100km an hour. Their use will dis- 
pense with unloading of baggage at frontiers. 

* * * 

As an outcome of American aid, the French 
coal mines were able to spend 7230 million 
francs in 1948 on modernising and creating new 
pits. At Mazingarde, in the Nord and Pas-de- 
Calais, extensions are being made to a plant 
which will produce 13,000 tons of nitrogen a 
year. At Carling, in the Lorraine basin, a new 
plant under construction is designed to produce 
30,000 tons of nitrogen annually. 
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Notes and Memoranda 


Rail and Road 


TyrRE MANUFACTURE IN 1948.—Mr. G. E. 
Beharrell, President of the Tyre Manufacturers’ 
Conference, has stated that over 10,000,000 tyres 
were produced in this country last year for export. 
More than £125,000,000 worth of motor vehicles, 
aircraft and cycles for export were equipped, and, 
in addition, nearly £12,500,000 worth of tyres and 
tubes were shipped direct. 

British Transport TrarFric Recerprs.—The 
British Transport Commission states that in the 
four weeks ended January 30th traffic receipts on 
British Railways totalled £22,568,000, compared 
with £23,617,000 in the corresponding four weeks 
of 1948. In the same period, London Transport 
traffic receipts amounted to £4,192,000, and tolls 
and freight charges on inland waterways totalled 
£155,000. The Commission’s total traffic receipts 
in January were, therefore, £26,915,000, compared 
with £28,019,000 in January last year. 

TRACK RELAYING IN WATFORD TUNNEL.—During 
the two week-ends February 12th-14th and 
19th-2lst, 3660 yards of pre-fabricated track and 
5000 tons of new ballast will be laid in the mile-long 
Watford tunnel between Watford and Kings 
Langley, Herts. The tunnel, which carries the 
“up” and “ down ” fast lines from Euston to the 
north, is being retracked one line at a time so that 
the other line remains free to facilitate movement of 
materials in and out of the tunnel. Relaying began 
at the Watford end of the tunnel on Saturday, 
February 12th, and will be carried forward in the 
direction of Kings Langley at the northend. Special 
track-relaying cranes lent by the Southern 
Region are being used to lift out old sections of 
track and lay-in the new sections. 

British Raitways, Scotrish Reaion —British 
Railways announce that the reorganisation of the 
Scottish Region has been taken a stage further by 
the unification and organisation of the civil engi- 
neer’s department into seven districts. The districts 
generally cover the same territory as the respective 
commercial and operating districts, the principal 
difference being that the Glasgow civil engineering 
districts will include two routes which are not 
included in the Glasgow “ traffic’’ district—the 
West Highland line of the former L.N.E.R. and the 
former L.M.S. West Coast main line from Carstairs 
to Gretna Junction. The West Highland line will 
be included in the Glasgow northern engineering 
district, and the Glasgow (Central)—Gretna Junction 
main line in the Glasgow southern engineering 
district. District engineers have been appointed as 
follows :—Inverness, Mr. A. McIntosh; Aberdeen, 
Mr. T. W. Brown; Perth, Mr. W. Russell; Irvine, 
Mr. J. B. Halley; Edinburgh, Mr. J. Scott ; 
Glasgow (north), Mr. C. B. Glenesk ; and Glasgow 
(south), Mr. W. Paterson. 


Air and Water 


ARTIFICER APPRENTICES IN THE Navy.—The 
Admiralty announces that the upper age limit for 
entry into the Navy as Artificer Apprentice has been 
raised from sixteen years four months to sixteen 
years eight months beginning with the September, 
1949, entry, the educational examination for which 
takes place in June next. Full particulars concern- 
ing this entry may be obtained from the Secretary 
of the Admiralty, N. Branch, London, 8.W.1. 

I.N.A. CopENHAGEN MEETING.—The Institution 
of Naval Architects announces that, in response to 
an invitation from the Institution of Danish Civil 
Engineers, an autumn meeting will be held in 
Copenhagen from August 30 to September 2, 1949. 
Members wishing to participate are asked to inform 
the Secretary of the Institution, at 10, Upper 
Belgrave Street, London, §.W.1, not later than 
February 28th. It should be noted that the Copen- 
hagen meeting is additional to the summer meeting 
of the Institution which is to be held in Edinburgh 
from June 28th to 30th. 

‘** VAMPIRE ” FIGHTERS TO BE BUILT IN SWITZER- 
LAND.—A contract has been signed between the 
Swiss authorities and the de Havilland Aircraft 
and Engine Companies in England whereby, follow- 
ing the supply of a large number of “ Vampire ” 
aircraft from the English de Havilland factories, 
the type will be manufactured in Switzerland under 
a licence. The Swiss Government has already 
ordered seventy-five ““ Vampire” Mark 6s from de 
Havilland, deliveries of which are just beginning. 
It was announced in Berne recently that initially 
100 ‘‘ Vampires” would be built in the Swiss 
factories. As is usual under such licence arrange- 
ments, a certain amount of the components and 
materials will be supplied from England in the early 
stages of the project. The “ Goblin ” engines will all 
be supplied by the de Havilland Engine Company. 


Miscellanea 

Cantor Lectrurges.—The Royal Society of Arts 
announces that two Cantor Lectures on “ The 
Corrosion of Metals” will be given in the Lecture 
Theatre at John Adam Street, Adelphi, W.C.2, on 
Mondays, February 21st and 28th at 8 p.m., by 
Dr. W. H. J. Vernon, of the D.S.I.R. Chemical 
Research Laboratory. 

CENSUS OF DisTRIBUTION.—As recently 
announced by the President of the Board of Trade, 
the Census of Distribution has been postponed for 
one year and will be taken in 1951 covering the year 
1950. It is pointed out, however, that this post- 

nement in no way affects the Census of Production 
which is now being taken in respect of the year 1948. 


NortH-WESTERN ELECTRICITY CONSULTATIVE 
Councit.—At the inaugural meeting of the North- 
Western Electricity Consultative Council in Man- 
chester on January 28th, the chairman, Alderman 
Wright Robinson, said that the Council was expected 
to be the eyes, ears and voice of the 1,200,000 con- 
sumers served by the Area Board. Speaking of the 
existing shortages Alderman Wright Robison 
commented on the irony of a situation which 
required the consultative council to begin its 
activities not by encouraging its consumers to use 
electricity, but by persuading them to reduce con- 
sumption to the bare minimum, particularly during 
the peak hours. 

SmatL FLExIBLE Covurttnes.—A recent addi- 
tion to the products of J. H. Fenner and Co., Ltd., 
of Hull, is a series of shaft couplings known as the 
“ Resilla ’’ band flexible couplings. These couplings, 
which are made in a range of sizes to transniit 
from + h.p. to 2 h.p. at 1500 r.p.m., are designed to 
accommodate misalignment in direct-coupled rotat- 
ing shafts. Consisting of rubber bonded between 
two flanged metal parts, the couplings are claimed 
to operate satisfactorily even where such factors as 
bearing wear, temperature changes and misalign- 
ment of the units develop. The form of construc- 
tion also prevents the transmission of vibration 
through the couplings. 

NATIONALISATION OF IRON AND STEEL.—In 
order to provide a concise guide to the effects on 
individual companies and their subsidiaries of the 
Iron and Steel Bill, now before Parliament, a 
pamphlet has been prepared by Metal Information 
Bureau, Ltd. It gives details of the companies 
securities to be vested in the proposed Iron and 
Steel Corporation of Great Britain, together with 
separate detailed lists of companies and their 
subsidiaries to be taken over direct and those whose 
activities may be carried on by the Corporation. 
The pamphlet, which costs 2s.,may be obtained 
from the Metal Information Bureau, Ltd., Princes 
House, 39, Jermyn Street, London, S.W.1. 


Ketvin Exursition.—Some sixty examples of 
original instruments designed by Lord Kelvin 
have been brought together to form a special 
exhibition at the Royal Scottish Museum, Edin- 
burgh, and will be on view until March 18th. They 
form a representative display of the more important 
inventions by Lord Kelvin, particularly in the 
realms of electricity and navigation. A number of 
historical instruments associated with the Atlantic 
cables of 1857 and 1866 are specially interesting. 
Several of the instruments have been set up to work, 
including an early siphon recorder for recording 
messages over deep-sea cables on a moving tape. 
The sound film, ‘‘ Kelvin, Master of Measurement,” 
is being shown daily during the exhibition. 

PowER AND HEAT FoR THE TEXTILE INDUSTRY.— 
Considerable interest is being shown in an exhibition 
of oil engine plant which is being held at the Royal 
Exchange Restaurant, Manchester, during January 
and February. Following a thorough investigation 
imto the advantages of oil engine plant combined 
with exhaust heaters and calorifiers, as against the 
normal steam engine drive, in which textile mill 
owners have co-operated, the exhibition shows how 
diesel engines with suitable waste heat recovery 
plant can satisfy the present and future require- 
ments of the textile mill. In connection with the 
exhibition a booklet entitled “‘ New Power for 
Textiles’ has been prepared containing costs for 
different schemes. The exhibition has been organ- 
ised by Mirrlees Bickerton and Day, Ltd., in 
collaboration with the Clarkson Thimble-Tube 
Boiler Company, Ltd., makers of boilers for waste 
heat recovery. The heating and ventilation sides 
are prepared by Young, Austin and Young, Ltd., 
heating and air-conditioning engineers, while 
Shell-Mex and B.P., Ltd., are advising on fuel and 
lubricating oils. A model power-house shows three 
Mirrlees oil-engine-driven generator sets, one of 
which is a standby with the exhaust heat recovery 
system linked up with the Lancashire boiler. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 


the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Mon., Feb. 2ist.—Crntrrat Lonpon BrancH: St. 
Ermine Hotel, S.W.1, “ Electric Lifts,” L. J. Gooch, 
6.40 p.m.——StockPort Brancx : White Lion Hotel, 
Underbank, Stockport, “‘ Modern Lighting,” A. Owen, 





7.15 p.m. 

Wed., Feb. 23rd.—MancuesteR Branco: Engineers 
Club, Albert Square, Manchester, “ Esti ing,” E. J. 
Mulholland, 7 p.m. 

Fri., Feb. 25th.—S.E. Lonpon Brancu: §.E. London 


Tech. College, Lewisham, “‘ Television,” L. C. Jesty, 
8 p.m. 
Chemical Society 

Thurs., Feb. 24th.—EptnBureH Brancx# : North British 
Station Hotel, Edinburgh, ‘* Analytical Chemistry, 
Chemical Analysis and the Analyst,” R. C. Chirnside, 
7.30 p.m. 

Fri., Fre. 25th—ABERDEEN Branco: Marischall 
College, Aberdeen, ‘Some Factors Influencing 
Strengths of Acids and Bases,” D. H. Everett, 7.30 p.m. 

Mon., Feb. 28th.—Erre Brancu: University College, 
Dublin, “ Researches on the Chemistry of the Alge,”’ 
T. Dillon, 7.45 p.m. 


Derby Society of Engineers 
Mon., Feb. 28th.—School of Arts, Green Lane, Derby, 
“The Early History and Development of the Motor 
Car,” N. R. Chandler, 7.15 p.m. 


Incorporated Plant Engineers 
Thurs., Feb. 24th—SuHEFFIELD Branco: Grand Hotel, 
Sheffield, five-minute talks by four Branch members, 
7.30 p.m. a 
Mon., Feb. 28th.—LEEps Brancu: Great Northern 
Hotel, Leeds, film on excavators by Thos. Smiths 
(Rodley), Ltd., 7 p.m. 


Institute of British Foundrymen 


Sot., Feb. 19th.—Bristo. Brancn: Grand Hotel, 
Bristol, “Steel Castings,” S. L. Finch, 3 p.m. 
Burn ey Secrion: Mechanics’ I » Manch 
Road, Burnley, “ Recent Developments in Foundry 
Sands,” J. White, 6.15 p.m. 

Tues., Feb. 22nd.—Lonpon Brancn: Waldorf Hotel, 
W.C.2, “‘ Art Foundry Practice,” A. R. Wizard, 7.30 
eS ange Section: High Duty Alloys, Ltd., 

lough, open discussion night, ‘‘ Any Questions ? ” 
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7.15 p.m. 

Wed., Pes. 23rd.—BIRMINGHAM Branco: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“*Monumental Statuary Cascings,’” A. R. Wizard, 


7 p.m. 
Sat., Feb. 26th_—East Miptanps Brancu: The College, 
Leicester, “‘ Foundry Costing,” T. Lee, 6 p.m. 


Institute of Navigation 


To-day, Feb. 18th.—Royal Geographical Society, 1, Kens- 
ington Gore, S.W.7, Symposium on “ Operational 
Aspects of Marine Radar,” 2.30 p.m. 


Institute of Road Transport Engineers 
To-day, Feb. 18h.—Mtptanps Centre: Crown Hotel, 
Broad Street, Birmingham, ‘‘ Development of the Gas 
Turbine for Road Transport,” J. Hodge, 7 p.m. 
Mon., Feb. 28th.—Scotriso CentTRE: North British 
Hotel, Edinburgh, ‘‘ Pistons and Rings,” J. L. Hep- 
worth, 7.30 p.m. 


Institute of Welding 


Mon., Feb, 21st.—Institution of Civil Engineers, Great 
George Street, S.W.1, “The Welding, Brazing and 
Soldering of Coated Metals,” E. V. Beatson, 6 p.m. 

Thurs., Feb. 24th_—_S. Lonpon Brancxu: Tech. College, 
Wimbledon, “‘ Welding in the Motor Body Industry,” 
E. A. Whittaker, 7 p.m. 

Institution of Civil Engineers 

Tues., Feb. 22nd.—Great George Street, 8.W.1, ‘“‘ Timber 
Construction,” P. O. Reece, 5.30 p.m.——-NEWCASTLE- 
UPON-TYNE AND DisTRICT AssoOciaTION, STUDENTS’ 
MEETING: North of England Institute of Mining and 
Mechanical Engineers, Westgate Road, Newcastle- 
upon-Tyne, ‘“‘The Preparation of Forms of Contract 
and Tendering: A Discussion between a Consulting 
Engineer and a Contractor,” introduced by J. O. 
Waterhouse and J. B. Nixon, 6.15 p.m. 

Wed., Feb. 23rd.—YorxsHIRE AssociaTION: The 
University, Leeds, ‘The New Code of Practice for 
Reinforced Concrete,” Oscar Faber, 7 p.m. 


Institution of Electrical Engineers 
Mon., Feb. 2\st.—Informal meeting, Savoy Place, 


Victoria Embankment, W.C.2, discussion on “‘ Indus- 
trial Design in Engineering,” opened by N. E. Kearley, 


6 p.m. 

Tues, Feb. 22nd.—MeEasvuREMENTs SECTION: Savoy 
Place, Victoria Embankment, W.C.2, discussion on 
“* Automatic Precision Instruments,” opened by A. T. 
Starr, 5.30 p.m.——N. Mipianps CENTRE: Yorkshire 
Electricity rd, 1, Whitehall Road, Leeds, 1, Chair- 
man’s Address, R. O. Ackerley, 6.30 p.m. 

Thurs., Feb, 24th.—Connaught Rooms, W.C.2, annual 
dinner, 7.30 p.m. 

Sat., Feb. 26th.—Lonpon StupeEnts’ Section: Visit to 

Chislet Colliery, near Canterbury, Kent, 8.30 a.m. 

N. Miptanps Strupents’ Szcrion: Yorkshire Elec- 

tricity Board, 1, Whitehall Road, Leeds, 1, “‘ Funda- 
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mentals of Circuit Interruption,” J. Sykes, 10.30 a.m. 

Mon., Feb. 28th.—N.E. Centre Neville Hall, Newcastle- 

upon-Tyne, “Overhead Line Regulations,” H. W. 
rimmitt, 6.15 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tues., Feb. 22nd.—39, Elmbank Crescent, Glasgow, 
“Thermal Efficiency in Industry by Combined Power 
and Heating,” T. B. Maxwell, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 


Tues., Feb. 22nd.—Scottish Branow: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, C.3, “ Arc 
Welding in the Sheet Metal Industry with particular 
reference to Pipe Welding,” G. G. Musted, 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, Feb. 18th.—Storey’s Gate, St. James's Park, 
8.W.1, “Rotary and Oscillating Seals,” T. E. 
Beacham; “Reciprocating Seals,” F. H. Towler, 
6 p.m.——Soorrisa Branou, GRaDUATES’ SECTION : 
Royal Tech. College, Glasgow, ‘“‘ Mechanised Coal 
Cutting,” Allan Bond, 7.30 p.m. 

Mon., Feb. 2lst.—Miptanp Brancu: GRADUATES’ 
Section: James Watt Memorial Institute, Great 
Charles Street, Birmingham, “ Structural Design for 
LF.S. Vehicles,” G. Jones, 7 p.m. 

Tues., Feb. 22nd.—BrirRMINGHAM CENTRE, AUTOMOBILE 
Division: James Watt Memorial Institute, Great 
Charles Street, Birmingham, ‘‘ Lubrication of Engines 
in Public Service Vehicles,” A. T. Wilford, 6.45 p.m. 

N.W. CENTRE: Sports Club, Leyland Motors, 

Ltd., Leyland, ‘* Development of the Public Service 

Vehicle: Past, Present and Future,” D. M. Sinclair, 





7 p.m, 

Wed. Feb. 23rd.—WeEsteRN Branco, GRADUATES’ 
Section: Merchant Venturers’ Tech. College, Unity 
Street, Bristol, “‘The Application of Hydraulic 
Machi iery to the Manufacture of Light Alloys,” A. C. 
Pritchard, 7 p.m. 

Thurs., Feb. 24th—SourHeERN BrancH: Transport 
Equipment (Thornycroft), Ltd., Basingstoke, ‘‘ Some 
Notes on the Design, Development and Production of 
High-Speed Compression-Ignition Engines,” S. Mark- 
land, 7 p.m. 

Fri., Feb. 25th.—Storey’s Gate, St. James’s Park, 8.W.1, 
“Crankshaft Dampiag,” B. Draminsky, 6 p.m. 

Sat., Feb. 26th.—N.E. Branco, GravvuaTeEs’ SKCTION : 
Visit to the Oil Works at the Billingham Plant of 
Imperial Chemical Iidustries, Ltd., 2 p.m. Yorxk- 
SHIRE Brancu, GrapuaTEs’ Section: Hotel Metro- 

le, Leeds, ‘* Noise Problems in Engineering,” L. 8. 
rtyn, 2.30 p.m. 


Institution of Production Engineers 

To-day, Feb. 18th.—N.E. Grapvuates’ Section: Neville 
Hall, Newcastle-upon-Tyne, ‘‘ Jig and Tool Design,” 
M. Davidson, 6.30 p.m. 

Mon., Feb. 2\st.—N.E. Section: Neville Hall, New- 
castle-upon-Tyne, ‘‘ Air-Operated Fixtures,” N. P. 
Watts, 6.30 p.m. Dersy Sus-Secrion: School of 
Arts, Green Lane, Derby, ‘* Education of the Produc- 
tion E igineer,” T. B. Worth, 7 p.m. 

Wed., Feb. 23rd.—MancuEsTeR GRapvATES’ SECTION : 
Reynolds Hall, College of Technology, Manchester, 








“The Manufacture of a Typewriter,” R. N. Evans, 
7.15 p.m. 
Sat., Feb. 26th.—Hatirax GrapvuatTes’ SEcTION: 


White Swan Hotel, Halifax, Annual General meeting ; 
films, ‘‘ Age of Precision,”’ and ** Highway to Produc- 
tion,” 2 p.m. 


Institution of the Rubber Industry 
Mon., Feb. 28th.—MANCHESTER AND DisTRIcT SECTION : 
Engineers’ Club, Albert Square, Manchester, ‘‘ Rubber 
Physics Applied to Engineering Problems,” L. R. G. 
Treloar, 6.15 p.m. 


Institution of Works Managers 


Thurs., Feb. 24th—Lonpon Branco: Waldorf Hotel, 
Aldwych, W.C.2, “* Statistical Methods and Produc- 
tion,”’ B. P. Dudding, 6.45 p.m. 

Mon., Feb. 28th.—Gtascow Branco: “ The Relation- 
ship between Trade Unions and Management,” J. 
Sullivan, 7 p.m. 


Junior Institution of Engineers 

To-day, Feb. 18th.—39, Victoria Street, 8.W.1, “‘ Vacua 
—A Brief Review of Scientific and Technological 
Developments Since the Seventeenth Century,’ C. 

Hunnikin, 6.30 p.m. 

Sat., Feb. 19th.—N.W. Sxction: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, ‘‘ A Brief Survey of Some Gas Turbine Appli- 
cations,” H. Farrington, 2.30 p.m. 

Fri., Feb. 25th.—39, Victoria Street, 8.W.1, ‘‘ Traditional 
Building,” 8. J. Crispin, 6.30 p.m. 

Mon., Feb. 28th.—Metallurgical Club, West Street, 
Sheffield, “*‘ The Manufacture of Gramophone Records,” 
H. W. Bowen. 7.30 p.m. 


Manchester Association of Engineers 
Fri., Feb. 25th.—Engineers’ Club, Albert Square, Man- 
chester, ‘‘ High-Pressure Testing Equipment,” G. A. J. 
Begg, 6.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

Fri., Feb. 25th.—Mining Institute, aes 
“The Production of Forgings for Marine Work,” R. 
Benson, 6.15 p.m. 


Reinforced Concrete Association 
Wed., Feb. 23rd.—Institution of Scructural Engineers, 
11, Upper Belgrave Street, S.W.1, “‘ The Control of 
Variations in the Quality of Concrete,” F. N. Sparkes, 
6 p.m. 
Royal Aeronautical Society 
Thurs., Feb. 24th.—Institution of Civil Engineers, Great 
George Street, S.W.1, “‘ Flutter and Stability,” W. J. 
Duncan, 6 p.m. 
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Sheffield Metallurgical Association 

Tues., Feb, 22nd.—198, West Street, Sheffield, 1, “ Som, 
Metallurgical Considerations in Welding,” E. Bishop, 
7 p.m. ‘ 

Societe des Ingenieurs Civils de France 

Wed., Feb. 23rd.—Institution of Civil Engincers, Greg 
George Street, 8.W.1, ‘‘ The Problem of District Heat. 
ing,” G. Gourdeau, 5.30 p.m. 


Society of Engineers 
Fri., Feb. 25th.—17, Victoria Street, S.W.1, “ Gliding,” 
F. W. M. Rack, 6.30 p.m. 4 





Personal and Business 


Mr. J. S. H. Liyscorr has been appointed 
director of the Gill Propeller Company, Ltd. 


Mr. Gorpon Weston, B.Sc. (Eng.), has beep 
appointed assistant director of the British Standards 
Institution. 


Mr. V. C. McDonnett, M.I. Mech. E., has been 
appointed development manager of Conrad Parlanti 
Castings, Herne Bay, Kent. 


Tae Nationa Coat Boarp states that Mr. §, E. 
D. Wilson will shortly retire from the position of 
deputy chairman of the Northern Divisional Board, 


Tae Atuminiuom Castincs Company, Lid, 
announces that its central office address is now 167, 
St. Vincent Street, Glasgow, C.2 (telephone, Central 
0122). 

Tue Steet Company or WALES, Ltd., states that 
Mr. Clement Hulme, A.M.I. Mech. E., has been 
appointed assistant works manager of the Port 
Talbot and Margam works. 


THe GENERAL ELecrric Company, Ltd, 
announces the appointment of Mr. O. W. Humphreys, 
B.Sc., F. Inst. P., A.M.I.E.E., as manager of its 
research laboratories at Wembley. 


Mr. E. W. STEELE, director and general manager 
of works of the Metropolitan-Vickers Electrical 
Company, Ltd., has been appointed a director of 
the Metropolitan-Vickers Electrical Export Com- 
pany, Ltd. 

GoveH Cooper AND Co., Ltd., announces the 
establishment of a civil engineering division at 
Windsor House, 46, Victoria Street, London, 8.W.1, 
under the management of Mr. J. H. W. Turner, 
B.Se., A.M.I.C.E. 


Mr. R. H. T. Harper, A.F.R.Ae,S., for some years 
chief stressman of the de Havilland Aircraft Com. 
pany, Ltd., has been appointed chief structural 
engineer. Mr. A. W. Torry, A.F.R.Ae.S., has been 
appointed chief stressman. 


Mr. C. E. CrayTHORNE Hume, M. Inst. Mun. E., 
has been appointed resident engineer under 
Messrs. Rofe and Raffety, consulting engineers, 
for the work now being carried out by the 
North Devon Water Board. 


Strenor, Ltd., Kewfoot Road, Richmond, Surrey, 
is now sole sale concessionnaire for ‘“ Fram” 
oil filters and spares. This change took effect on 
January 1, 1949, and the whole of the British Isles 
is covered by the arrangement. 


Te EvecrricaL PowER ENGINEERING COMPANY 
(BrrmincHamM), Ltd., has opened a London office in 
charge of Mr. A. N. D. Kerr, A.M.LE.E., at 421, 
Grand Buildings, Trafalgar Square, W.C.2 (tele- 
phone Whitehall 5643 and 7963). 


Tae New Conveyor Company, Ltd., states that 
Mr. Norman G. Lancaster has joined the board and 
has been elected chairman in place of Mr. W. Ralph 
Purnell, who has relinquished that office. Mr. 
Purnell continues to serve as managing director. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces the following appointments :— 
Mr. A. C. Main, assistant works manager, mail 
works; Mr. R. Clough, superintendent, switchgear 
department ; and Mr. T. R. Porter, superintendent, 
control and radio departments. 


CHAPMAN AND Hatt, Ltd, announces that Mr. 
John L. Bale has retired from the gene of joint 
managing director. He joined the company in 
1914 to develop its scientific and technical list. 
Mr. G. Parr, M.1.E.E., formerly Editor of Electron 
Engineering, has been appointed technical director. 





Contracts 


Smmon-Cagves, Ltd., has received a contract for 
the building and equipment from foundations 
upwards of a complete plant at Ellesmere Port to 

roduce about 10,000 tons a year of carbon black 
ott oil imported from the U.S.A. The contract 
has been placed by the Massachusetts firm of 
Godfrey L. Cabot, Inc., the English —-S com- 
pany being Cabot Carbon, Ltd. — ‘he plant i 
expected to be in full production within two years 
and will employ about 100 men. 
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British Iron and Steel Research 
Association 


We are informed by the British Iron and Steel 
Research Association that in order to encourage 
the application in metallurgical industry and 
research Of known optical techniques, it has 
been arranged to hold a conference on May 
gth and 10th at Ashorne Hill, Leamington 
Spa. The general chairman of the conference 
will be Mr. E. W. Colbeck, of Hadfields, Ltd., 
of Sheffield. The three techniques chosen are 
phase contrast microscopy, multiple beam 
interference technique, and the reflecting micro- 
scope. The apparatus for the first two is 
commercially available and that for the third 
is being developed with the aid of a Nuffield 
Grant. ‘The phase contrast microscope has 
been largely developed by Dr. Burch at Bristol 
University, and is used for biological work 
with the transmission of light through the 

imen. For metallurgical work a reflection 
technique must be employed and by its means 
greatly increased contrast may be obtained to 
accentuate very small differences. The multiple 
beam interference technique has been deve- 
loped by Professor Tolansky at Manchester 
University and at the Royal Holloway Col- 
lege. It studies surface topography and 
gives magnification in depth, so that any 
height changes of the order of 20 to 40 
Angstrom units can be estimated. The Burch 
reflecting microscope was also developed at 
Bristol University and by means of a Nuffield 
grant ten instruments are now being made. 
It gives the advantage of a large working dis- 
tance and can be used for high-temperature 
work; moreover, this instrument can be 
focused with visible light before using ultra- 
violet or infra-red rays. Dr. Bouwers is coming 
from Holland to the conference to explain and 
discuss his modifications, which are available 
commercially. Applications to attend the 
conference and for accommodation at Ashorne 
Hill should be made to the Metallurgy Division 
of the British Iron and Steel Research Associa- 
tion at 11, Park Lane, London, W.1. 


Institute of Navigation 


In a Journal note of February 11th we out- 
lined the programme arranged by the Institute 
of Navigation for a symposium of papers on 
the operational aspects of marine radar, which 
took place on Friday last, February 18th, at 
the Royal Geographical Society’s rooms at 
Kensington Gore. In his opening remarks, 
Sir Robert Watson-Watt, F.R.S., said that 
radar was comparatively new to the Merchant 
Navy, with = history of only three to four years. 
It was, he pointed out, a subject on which no 
operational textbooks had been written, 
and to a great extent techniques were being 
evolved by the users as their experience grew. 
The object of the twelve papers read and the 
discussions which followed was, he said, to 
help those directly concerned with marine 
radar, to define the present position and to 
assist users and manufacturers by indicating 
possible trends of development. In one of the 
papers it was stated that radar could have 
averted almost half of the collisions and 
strandings wh ch occurred in 1947 and 1948. 
In saving of time alone it was estimated that 
an increase of earning power of some £2,000,000 
could be achieved if the whole of the British 
Merchant Fleet was equipped with radar. 
There were: 429 British ships fitted with radar 
equipment, which included just under half of 
all passenger liners and passenger-cargo liners. 
Speaking on the present outlook, Mr. R. F. 
Hansford, the Technical Secretary of the 
Institute, said that the progress made last 
year was highly satisfactory, but that much 
Temained to be done in the way of developing 
hew equipment, in particular the problem of 
blind pilotage for the big liner. He felt that 
the Institute of Navigation would make a 
material contribution to practical advance- 
Ment in that sphere, and that the unrivalled 
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experience of British seamen combined with 
the traditional soundness of British engineering 
science, would help to bring this country to 
the forefront by showing the way in which 
radar navigation should develop. 


Sir John Hacking to Visit the U.S.A. 


Sm Joun Hacxkinc, Deputy Chairman 
(Operations) of the British Electricity Autho- 
rity, accompanied’ by Mr. F. Shakeshaft, 
Generation Design Engineer, and Mr. W. B. 
Noddings, Deputy Commercial Manager, will 
leave this country on April 13th on a visit to 
the United States to investigate American 
practice in electricity generation and power 
supplies generally. Sir John is also due to 
attend the United Nations Scientific Conference 
on the Conservation and Utilisation of Resources 
to speak on ‘‘ Some Experiences of the Operation 
of the Electricity Grid System in Great Bri- 
tain,” in support of the general paper by Mr. 
Philip Sporn on “The Integrated Power 
System as the Basic Mechanism for Power 
Supply.” The party will undertake an exten- 


‘ sive tour throughout the United States, includ- 


ing visits to many of the principal power 
stations and electrical manufacturing centres. 
After arrival in New York they propose, for 
instance, to inspect the Sherman Creek and 
the Waterside power stations of the Consoli- 
dated Edison Company, the New York 
Steam Corporation District Heat Station, and 
the Sewarn and Burlington power stations of 
the Public Service Company of New Jersey. 
At Philadelphia a visit is contemplated to the 
control centre of the Power and Light Com- 
pany, as well as to the Westinghouse Works 
and Construction Company’s factory and the 
Chester power station.' The itinerary embraces 
Pittsburgh and includes a tour of the Ten- 
nessee Valley Authority’s system, and visits 
to the Grand Canyon, the Boulder Dam, 
Chicago, Milwaukee and Detroit, after which a 
short excursion will be made to Canada to 
call on the Ontario Hydro-Electric Commission 
and see the Niagara plant. Returning to the 
United States via Buffalo, Sir John and his 
colleagues hope to see the General Electric 
works at Schenectady and power stations of 
the Boston Edison Company and Montaup 
Electric Company. The party will leave New 
York for the return voyage on June 4th. 


The Navy Estimates 


THE Navy Estimates, which were presented 
to Parliament on Monday last, show that for 
the financial year 1949-50 the cost of the 
British Navy is put at £189,250,000, which 
is £36,250,000 in excess of the sum required 
for the financial year now closing. The Esti- 
mates indicate that no substantial programme 
of new building is envisaged during the coming 
year, the amount to be spent on new construc- 
tion being given as £10,880,000. The First 
Lord’s memorandum accompanying the Esti- 
mates explains that this sum will be expended 
almost entirely in respect of the continuation 
of programmes outstanding from former years. 
The present strength of the active Fleet is 
shown as two battleships, one aircraft carrier, 
four light carriers, fifteen cruisers, thirty-three 
destroyers, twenty-five frigates, thirty sub- 
marines, and fourteen minesweepers. In addi- 
tion, there is the “training and experimental 
fleet,” comprising three battleships, two aircraft 
carriers, two light carr.ers, two cruisers, twenty 
destroyers, nineteen fr gates, four submarines 
and two minesweepers. The First Lord’s 
memorandum also says that in reserve or 
“reducing to reserve” are. three aircraft 
carriers, one escort carrier, twelve cruisers, 
sixty-five destroyers, 129 frigates, two monitors, 
thirty-one submarines, fifty minesweepers and 
three minelayers. Dealing with naval policy, 
the First Lord comments on the vigorous 
research and development necessary to main- 
tain the traditional efficiency of the Royal Navy, 
and asserts that it is still necessary to proceed 
slowly with new naval construction, vessels of 









earlier programmes being “ progressed so far 
as circumstances permit or it is desirable to 
do so.” In some observations on naval research 
work, the memorandum says that a small force 
representative of all branches of the Fleet is 
conducting trials under cold weather conditions 
todetermine the effects of lowtemperatures upon 
mechanical and electrical equipment, fuelling at 
sea, aircraft. maintenance and performance. 


Conference on Pre-Stressed Concrete 


A CONFERENCE on pre-stressed concrete, 
arranged by the Joint Committee of Materials 
and their Testing of Technical Institutions and 
Societies in Great Britain, was held at the 
Institution of Civil Engineers on Wednesday, 
February 16th. On the previous day Professor 
Magnel had delivered a lecture entitled 
‘** Applications of Pre-Stressed Concrete in 
Belgium,” which formed a fitting prelude to 
this event. The conference was opened by a 
genera] paper by Dr. F. G. Thomas, which 
covered the historical background of the 
subject and present methods of design and 
construction, and gave many examples of 
existing structures of all types. The contri- 
butions which followed indicated the wide 
range of applicability of pre-stressed concrete 
and the possibilities of its employment in the 
future. Among the many points which were 
discussed, the need for obtaining further 
information was stressed, and it was stated 
that a comprehensive programme of research 
is envisaged by the Building Research Station. 
Regarding the establishment of a code of prac- 
tice for pre-stressed concrete, several speakers 
expressed the view that such a code could 
only be detrimental at the present stage, 
when a great deal of work was experimental, 
and it was not known which method gave the 
best results in any particular case. It was 
stated by Dr. Thomas that an attempt to 
standardise a system of notation for pre-stressed 
concrete is now being made by a committee 
of the Institution of Structural Engineers. 


Pedestrian Crossings 


For some months past the Committee on 
Road Safety, over which the Parliamentary 
Secretary to the Ministry of Transport presides, 
has been considering the desirability and prac- 
ticability of amending the Pedestrian Crossing 
Places (Traffic) Regulations. In its report, 
published at the end of last week, the Com- 
mittee thinks that the existing regulations, 
despite their ambiguity in certain respects, and 
the difficulty of enforcing them, are of con- 
siderable value, and that it would be a retro- 
grade step to revoke them entirely. The Com- 
mittee admits that great difficulty arises in 
framing regulations applicable to crossing 
places'at controlled junctions other than those 
of simple type. These junct ons, the report 
points out, are usually complex by reason of the 
number of roads involved, which may necessi- 
tate filtration of traffic, the free flow of traffic 
in some traffic lanes, or the early release of 
traffic from some roads so that it crosses over 
a pedestrian crossing on another road before 
the pedestrians thereon have had a reasonable 
opportunity to complete their crossing. The 
Committee considered whether at junctions 
of the kind pedestrian crossings should be 
abolished, but reached the conclusion that they 
should be retained at places “‘ where it is 
customary and reasonable for pedestrians to 
cross and the regulations can afford them a 
measure of protection.’”’? Where, however, this 
gives rise to serious difficulty, all that can be 
done, the Committee urges, is to provide a 
subway or overbridge, or to shift or abolish 
the crossing. The Committee deems it essential 
that, wherever practicable and advantageous, 
a pedestrian phase should be introduced in 
traffic light signals, but where that is not done, 
and pedestrians cannot readily see the normal 
signal, an additional three-light signal face 
should be introduced so that pedestrians may 
see without difficulty the phase of the control. 
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A Review of the Burma Railways 


By N. JOHNSON, M.I.Loco.E.* 
No. IV—(Continued from page 179, February 18th) 


N March 18, 1942, the control of the 

railways passed to the military authorities 
and they were then operated through the 
Director of Transportation, Burma. Mean- 
while, at the Myitnge carriage and wagon 
shops great efforts had been made to estab- 
lish facilities for engine repairs in the fond 
hope that the invasion would be checked ; 
a “lifting bay” was arranged by siting 
two 30-ton steam breakdown cranes; 
experiments began at Insein were con- 
tinued to convert the Garratt and Mallet 
engines to burn oil fuel, as, of course, 
the coal available would not last 
long; heavy goods engines were converted 
to burn wood fuel, and four rakes of eight 
bogie carriages each were converted for use 
as ambulance trains. 

But the Japanese still advanced, and on 
April 25th once again the order was given to 
pull out. Once more an attempt was to be 
made to establish another workshop, this 
time at Mogaung, on that section of the line 
on the west bank of the Irrawaddy River and 
80 miles or so from Myitkyina. One hundred 
wagons were loaded with vital machinery, 
stores and equipment and despatched in 
two train loads ; many trains were also made 
up to evacuate personnel and their families, 
but this time it was with a view to setting 
them on a route by which they might trek 
to India. Mostly they were sent to Ye-U 
or Kin-U for this purpose. Only volunteers 
were asked to join in this last attempt to 
keep the railway working. To their credit 
there were over 300 of the workshops staff 
(exclusive of supervisors) who were willing 
to carry on. Destruction of the Myitnge 
workshops took place on April 27th; the 
sawmill and wood machine shops were set 
ablaze, the power station wrecked and all 


the south end of the station, the engine 
(or engines) had to be detached, run around 
and re-attached at the other end of the 
train. For this work, all station duties, 
manning of points, &c., were performed by 
railway officers. 

Demolition of two of the 350ft spans of 
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before them none knew, for there were ho 
maps and no roads. Others had gone befor, 
but there was no news as to how they had 
fared. Their story has been told—in part 
—by other writers. Suffice it to say that 
out of 22,000 railway employees, oye 
11,000 officers and men of all grades, from 
heads of departments to the humblest: coolie 
together with their families, attempted that 
dreaded journey, going by three main 
routes. For strong men it involved seven. 
teen days’ marching through most difficult 
country, crossing four mountain ranges, 
carrying all food required, and with water 





INSEIN WORKSHOPS IN 1947 


the Ava Bridge was carried out early on 
the morning of April 30th. 

This recital of tribulation and disaster 
draws to its close. On May 3rd Army head- 
quarters, then at Shwebo, left to join the 
troops retiring across the Chindwin River 
to the Indian frontier. The railway carried 
on for two more days, taking Chinese troops 
and evacuees as far north as the congestion 
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cranes and vital machinery put out of action 
by burning or smashing of vital parts. 
Between 19.00 hours on April 27th and 
07.00 hours on the 28th, thirteen heavy 
trains passed through the junction of 
Myohaung, all northward bound; each 
train arrived with its engine at the north end 
of the station, and, as the lines to the Ava 
Bridge and west of the river took off from 





* Lately C.M.E., Burma Railways 


of traffic would allow. On the afternoon of 
May 4th a head-on collision in a deep cut- 
ting near Pinwe (north of Naba) effectively 
blocked the line and on the morning of the 
5th news was received that the Japanese 
had passed through Bhamo, heading for 
Myitkyina in the north and Katha south- 
ward. 

The time had come to abandon the line 
and begin the trek to India. What was 





supply most erratic. An additional worry 
was that the monsoon rains were due at any 
time which would make the going much 
more difficult. It is known that 1640 
employees, including three officers, died on 
the way or shortly after reaching India. 


THE AFTERMATH 


On arrival in India the administration 
was reformed in Simla on a skeleton basis 
to undertake the task of the settlement of 
staff arriving in India and the dependants of 
those who were missing, and to plan the 
rehabilitation of the railways against the 
return of the civil administration to Burma. 
Headquarter offices were established in 
Simla but the majority of evacuated, 
staff being surplus to requirements, were 
offered the alternative of enlisting in military 
units of the Indian Engineers, then in pro 
cess of formation, or of settlement in India, 
with the promise of re-employment when 
the administration returned to Burma. 
A large number of men did join the Railway 
Military Units and performed splendid work 
on the lines of communication in Assam, 
and later on in Burma. Thousands of those 
who were settled up in India also returned 
to Burma when the civil administration 
was re-established there. 

The Japanese capitulated in September, 
1945, and the railway began its move back 
from India to Burma. Earlier in the year, 
with the fall of Rangoon, the railway sec- 
tion of the Civil Affairs Service (C.A.S.(B)), 
had entered Burma and was assisting the 
military in getting railway communications 
going, though the greater part of its func 
tions in the early days was to contact, re- 
habilitate and re-employ the railway staff, 
which had remained in Burma. All staff 
reappointed or recruited were taken on as 
C.A.8.(B) employees, for this arrangement en- 
abled the large body of railway workers to 
be fed, paid and issued with at least some 
clothing, through military channels. 
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Plans were formulated for the civilian 
,dministration to take over and this was 
efected on January 1,~1946. Even after 
this date, due to the acute shortage of men 
and materials, equipment and plant, it was 
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of the railway to believe such places had 
existed. 

By the time the civil administration took 
over (January 1, 1946) the military railway 
units had succeeded in linking track and by 





INSEIN LOCOMOTIVE SHOP, 


essential that the military transportation 
directorate should continue to’ give all 

ible assistance and in its annual report 
for 1945-46 (published in May, 1947), 
the Burma Railway Board gratefully 
acknowledges the unstinted help given in 
these matters by the military authorities. 
Many Burma Railways officers and men 
were, of course, serving in these military 
railway units, but nearly all were demobilised 
by March 31, 1946. 


REHABILITATION 


“Or watch the things you gave your life to—broken 

And stoop to build ’em up with worn-out tools.” 

—* If” (Kipling) 

The story of the problems which faced 
the railway administration when taking up 
the reins again and how some of these were 
tackled, is outlined in the annual report 
referred to but a few extracts might be of 
interest to serve as the concluding portion 
of this review. 

199 bridges were found to be destroyed 
or severely damaged. Of those with spans 
100ft or more in length, over 50 per cent 
came in this category. Miles of track had 
been completely removed ; signalling, inter- 
locking and other safety equipment had been 
so damaged and/or neglected that it was 
useless and in many places was non-existent. 

Of 354 locomotives only fifty-nine were 
capable of running and these had so suf- 
fered from damage and neglect that they 
could not be considered reliable until they 
had received heavy repair in shops. Of 
760 bogie passenger carriages, only ten 
were fit to run and those were devoid of 
windows, doors, upholstery, internal fittings 
and lighting. Against 9500 goods vehicles 
of all types available in 1941 only 2900 
remained and most of these had been so 
badly shot-up that they were useless for 
carrying any goods liable to damage in 
wet weather. 

Both Insein and Myitnge shops had suf- 
fered much from bomb damage and hun- 
dreds of tons of rubble and wreckage had 
to be removed before repairs to engines 
could be got going on an organised basis. 

The headquarters office of the Mechanical 
department had vanished; there were no 
drawings or records. The accompanying 
illustrations of Rangoon Station building 
and Insein shops indicate the havoc that 
was inflicted on railway property throughout 
the system. In certain areas, even where 
formerly there had been important stations, 
eg., Thazi, Pyinmana and Toungoo, it was 
dificult for those without previous knowledge 


1945 


providing many temporary bridges to open 
the following sections to public traffic :— 


Rangoon to Mandalay 
Rangoon to Prome ... ... ... 16 on 
Letpadan to Tharrawaw ... ... 234 

Nyaunglebin to Madauk ...  ... 5s. 


3854 miles 
1 


Total 581 route miles 


A workshop company had started a wagon 
repair line at Thazi and at Insein other 
companies had made good progress in clearing 
the shops area and rendering them usable ; 
they had also installed a generating station 
with two 150-kVA Petter oil engine sets, and 
a dozen or so machine tools, together with 
portable compressors and welding plant. 

Twenty-four 2-8-2 American W.D. loco- 
motives and four 2-8-0+0-8-2 Garratts 
had been erected and some repairs had also 
been carried out on a few Burma Railway 
locomotives, so that in all about ninety 
engines were in service. 

A motor vehicle ferry was inaugurated 
and operated by railway staff across the 
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Myitnge bridge, 720ft long, and including 
four new spans of 150ft each. 





L tives and Coaching Stock 
Dates te RD vce ce. sees ate: ands nak. ae 185 
Repaired (January 1 to December 31, 1946) : 
eavy aa, aie eK eb ee ee ew eee 17 
Inter anil dag sane akan. dae we CP ead. whe don 17 
PE sina na Sage, ae: eg see = ede’. ove 26 
aa ess tle eke aah Sen Fane: eee? bee 58 
Coaching Stock 
Total in service : 
I nce nie — eed ase) saat esg daw ode ceo SOD 
COE COIN 505 Sec ode ane See ane ove cee 
256 
——— (January 1 to December 31, 1946) : 
‘ UE akg. (eee. dee. sae, uy pss, gown eder eee Ae 
BM Light Sa (Il ot BAL err el Aig. ete aie ae 8 
Conversions . 87* 


* Chiefly from American box cars to ‘third class 
for suburban traffic. 
Wagons 


Total in service : 


Bogies 1122 (includes 710 W.D. imported 


vehicles) 
Four-wheeler... 2840 (includes 10 W.D. imported 
vehicles) 
Repaired (January 1 to December 31, 1946) : 
eavy coe eee «6260 


Some eighty machines had been installed 
at Insein shops and sixty at Myitnge, con- 
sisting chiefly of those brought into Burma 
under Army auspices and recovered Burma 
Railway machines. At Myitnge two of the 
former five d.c. generating sets, one of 350kW 
and one 100kW were recovered and got into 
running order, steam being supplied by 
salvaged locomotive boilers. 

Behind the bare tabulation above of achieve- 
ment there lies a story of indomitable effort 
in the face of all kinds of difficulties—of 
lack of accommodation, of separation from 
families, of high cost of living, lack of 
facilities for working and recreation—all 
that can be imagined would exist in a 
country devastated by war and ravaged 
by the Japanese army which subsisted 
for three and a half years by living on 
the country. 

Much ingenuity and energy was shown in 
finding, adapting and installing key items 
of plant; for example, from cranes in the 
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difficult Sittang River. This ferry consisted 
of six “Z” craft (flat-bottomed hulls with 
a ramped bow and powered by I.C. engines). 
Within the next twelve months, ie., 
by December 31, 1946, considerable further 
progress was made in re-establishing the 
railway as is indicated by the following 
data :—Route mileage open, 1300 approxi- 
mately ; net ton-miles per day, 800,000. 
Permanent repairs had been carried out 
on thirty bridges, including the famous 


port area which could not be used, electric 
motors were borrowed, transferred to the 
Insein shops and there adapted to get into 
operation the 40-ton overhead travelling 
crane, the traverser and a wheel lathe that 
had been discarded in 1928—and portions 
of which were found in what had been a 
Jap depot 20 miles away. 

The accompanying view of the general 
machine shop at Insein taken in early 1947 
gives an idea of what has been accomplished, 








although only as a temporary measure, as 
plans exist to remodel the shops completely. 
For the purpose of rehabilitating the 
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and Sittang major bridges ; on locomotives 
and other rolling stock ; on the paddy market 
and timber industry to provide suitable 
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country, H.M. Government sanctioned in 
1945 an interest-free loan of approximately 
£84-5 million to the Government of Burma. 
Included in this total was an estimated 
amount of approximately £14 million that 
would be required for railway rehabilitation 
to be spread over three years. 

The actual sanction subsequently afforded 
by H.M. Treasury for expenditure during 
1945-46 amounted to £6} million, and against 
this sanction considerable equipment, mach- 
inery, plant and rolling stock was ordered. 
Deliveries of machinery started to come for- 
ward steadily by the end of 1946, but 
deliveries of locomotives, of which there are 
143, and wagons, of which there are 2800 on 
order, only commenced about December, 
1947 ; 400 all-steel bogie coaches of a new 
design using pressed steel framing members 
for the body had also been ordered, but 
delivery of these is not expected to com- 
mence until] sometime in 1949. 


In its concluding remarks the report of 
the Burma Railway Board draws attention 
to some of the many factors on which the 
railway is dependent if the work of recon- 
struction is to advance at a rate comparable 
with that of the first post-war year. Perhaps 
the most important is that the people of the 
country must ensure the necessary degree 
of law and order—adequate progress cannot 
be made in an atmosphere of unrest and 
sabotage. Then there is the dependence 
on imports—on steel for the Ava, Goteik 





traffic that will enable accounts to be restored 
to a healthy balance. 
Much of the rehabilitation policy of the 
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Burma Railway Board has not been with 
view to financial gain ; certain branch lines, 
for example, have been restored which even 
before the war were known to be unremunera- 


tive. The guiding principle has been that 
of the welfare of the countryside and the 
prevention of starvation and distress. It 
is not only in terms of cash that the success 
of rebuilding can be estimated. The Japanese 
occupation and misrule led to widespread 
misery and dacoity, and a crippling of the 
means of distribution of civilian goods. 

From the highest to lowest, all ranks 
of the Burma Railways staff gave of their 
best in their efforts towards rebuilding “a 
brighter and better Burma,” sometimes in 
the face of danger and always in cir- 
cumstances of considerable difficulty and 
personal inconvenience. 

To those who know and admire that 
beautiful country and its charming people, 
it is therefore all the more distressing to 
see how internecine strife has consistently 
thwarted their great efforts to build up 
an efficient transport system, the need for 
which is certainly “ page one” in any plan 
to rehabilitate the country. 

All friends of Burma will join in hoping 
that this tragic phase will soon pass and 
that the country will then speedily attain 
the peace and prosperity which it enjoyed 
before it was stricken by war. 


Silo Blowers: Their Theory and Design 


By G. SEGLER and H. J. NATION 


HE silo blower, in which the material is 

introduced into the fan casing and pipe 
through the fan wheel, has become generally 
accepted to-day and is used for conveying 
chopped green fodder from the silage cutter 
to the silo. The advantages consist of its 
simplicity and the consequent low price 
in comparison with mechanical conveyors 
with chains, and also the possibility of com- 
bining the cutting with the blowing by mount- 
ing the knives on the fan wheel. The height 
of conveying which may be reached by this 
method is sufficient for all silos up to 
about 60ft. 

The disadvantage of being able to convey 
only vertically and not horizontally with the 
silo blower is of little importance. A more 
important consideration is the higher horse- 
power requirement compared with mechanical 
conveyors, this being especially large if the 
silo blower is not of the correct dimensions. 
Although the silo blower has been in the 
process of development for a long time, there 


are few models in which the power require- 
ment is as low as it might be with correct 
design and coincidence of cutter output with 
blower capacity for various heights of silo. 
Published test reports show differences of 
power requirements of up to 200 per cent, 
and in this article it will be shown by which 
means the design may lead to reduced power 
requirements. The data given is based on 
evidence in accounts of experimental work 
contained in several former publications. 

The following proposals are concerned 
primarily with silage cutter blowers for 
filling silos, but are also applicable to forage 
harvesters embodying a blower which has 4 
high power consumption. Such forage 
harvesters often need bigger tractors than 
the farmer can afford, so that the use of 
this important implement for providing 
protein feeding stuffs generally is limited to 
the larger farms. 

The working of a silo blower is based on 
principles very different from those of a fan 
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designed for pneumatic conveying, so that 
the known and published data for calcula- 
tions in connection with fans is not applicable 
to this kind of conveyor. A pneumatic 
conveyor Which is not suitable for greenstuff 
will have an exceedingly high power con- 
sumption for the air speed obtained, which 
makes it uneconomical when used as a silage 
plower. In this type of conveyor the 
materia: is introduced into the pipe-line by 
means of special feeders and the full work of 
conveying is effected by the energy in the 
high speed air stream. With the silo blower 
the ma‘erial is introduced into the fan casing 
through the fan wheel, and most of the work 
of conveying is imparted to the material 
merely by the throwing effect the wheel 
has on it, and is accompanied by a low air 

. We may therefore term it an 
“jmpeller-blower.” Obtaining this throwing 
effect necessitates a different con;truction 
both for the blower wheel and for the casing 
from that of ordinary air fans (Fig. 1). 

The outstanding points are the low number 
of blades used (usually two to six) and the 
form of the casing, which is concentric 
instead of spiral, with the intention of avoid- 
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FiG. 1—-IMPELLER BLOWER FOR SILAGE 
CUTTER 


ing blockages. The blades must be as close 
as possible to the sides of the casing, both 
radially and Jaterally. 

Duffee' found that the form of the exit 
from the blower casing was of special import- 
ance. The axis of the pipe-line should be 
tangential to the blade-tip circle of the wheel, 
because it is along this line that the material 
is projected. 

The material handled by the blades of the 
wheel will leave with a speed almost equal 
to that of the blades—that is to say, with the 
peripheral speed of the wheel. The air 
between the blades will have approximately 
the same speed as the blades, and this is 
partially transformed into pressure at the 
exit from the casing, so that the air speed at 
the bottom of the pipe is less than the speed 
of the material. The air, therefore, has first 
the effect, not of conveying, but of braking, 
in contrast to pure pneumatic conveying, 
in which the air moves several times as fast 
as the material and draws it along. Only in 
the further part of the pipe does the speed 
of the material decrease to a value sufficient 
to avoid blockage. The air speed remains 
constant so that in the last part of the pipe 
the air moves faster than the material and 
delivers a small portion of conveying energy 
to it. That is the reason why an increased 
air delivery due to more blades has no 
beneficial effect on the conveying; it will 


‘ F. W. Duffee, “ Efficiently Filling the Silo,” Agricul- 
tural Engineering, 1925, No. 1, page 4; F. W. Duffee, 





“A Study of Factors Involved in Ensilage,” Agricul- 
tural Engineering, 1926, No. 3, page 84. 
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only increase unnecessarily the power require- 
ment. Since it can be shown by a simple 
calculation that the quantity of material 
dealt with by each blade is very small, the 
number of blades has been reduced in recent 
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Fic. 2—POWER REQUIREMENTS 


years to two, three or four. If, occasionally, 
plugs or balls of the material issue from the 
end of the pipe, a circumstance which is 
frequently followed by a complete blockage, 
this has no connection with a shortage of 
conveying air. If the blade speed is sufficient 
such a blockage may be due to the pipe being 
too small. 


HEIGHT OF CONVEYING 


Assuming the material on leaving the 
blades is travelling at the same velocity 
as the blade tips, the heights of conveying, 
neglecting friction, would be theoretically, 
A theor=u?/2g ft, where u=the peripheral 
speed of the blades in feet per second, and 
g=gravitational acceleration. Practically, 
however, this value is only partially attained 
on account of the deceleration of the material 
stream in the pipe due to friction in the 
material stream between one particle and 
another, friction of the material on the pipe 
walls, and the braking effect of the air on 
the material due to its speed being lower 
than that of the material at the beginning 
of the pipe. 

All these points have a considerable effect 
on the height of conveying. For instance, 
the height of conveying will be increased with 
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FIG. 3—THROUGHPUT 


a decreased quantity of material. Further, 
the friction in a large pipe has less influence 
than in a smaller pipe. The height of con- 
veying is governed primarily, however, by 
the peripheral speed of the fan wheel, so 
that it is dependent mainly upon the diameter 
of the wheel and the rotational speed. For 
each height of conveying and quantity of 
material, a minimum value for the peripheral 
speed is necessary. With speeds below this 
limit blockages will occur, but if the speed be 
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higher than this; the power requirement is 
increased out of proportion to the work done. 


Power REQUIREMENT 


Of the total power requirement of a silage 
cutter blower (Fig. 2), the proportion that 
is required by the blower has been determined 
experimentally.2 The wheel diameter of 
the machine tested was 52in, the number of 
blades six, and the pipe diameter 10in. It 
will be seen from Figs. 2 and 3 that although 
the throughput varies in direct proportion 
to the wheel speed, as also does the power 
requirement for feeding and cutting, the 
power requirement for conveying does not 
vary in the same way, but increases more 
rapidly as the wheel speed incre»ses. In the 
diagram the conveying portion of power 
requirement is divided to show the amounts 
for impelling and blowing. The shape of the 
curve of the power requirement for conveying 
follows the equation H.P.=w}-473/130-5, 
where u is the peripheral speed in feet per 
second. This equation is only valid for the 
curve of Fig. 2, and for the machine tested. 
It shows that the shape of the curve for 
conveying is not linear but exponential. 

By increasing the speed of the whee] the 
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FiG. 4—HEIGHT OF CONVEYING FOP VARIOUS 
WHEEL DIAMETERS 


output of the cutter is increased in direct 
proportion to the speed. If this is done there 
will be an increase in the total power require- 
ment of the whole machine, and this may be 
an important point for consideration, since 
the rate of increase in total power require- 
ment is greater than that of the corresponding 
wheel speed. At the same time, the higher 
speed will give a greater height of conveying. 
If this is not utilised, as, for instance, with a 
low silo, a waste of power will occur, but if, 
on the other hand, the speed is reduced for 
a low silo, the full cutter output will not be 
in use, and it will, therefore, not be operating 
economically. 

The results of the experiments have 
shown that silage cutters which are designed 
for high silos, when used for low silos, may 
work with a waste of 4 hp. Often this 
figure, however, is greater if fundamental 
mistakes are made on the dimensions of the 
blower. It will be shown how such mistakes 
may be avoided by suitable coincidence of 
cutter output with conveying capacity. 


DEsIGN OF IMPELLER BLOWERS 


Data for the design of impeller blowers can 
be taken from the publications already cited. 
Results from experiments made with an 
impeller blower with a wheel diameter of 
52in and a pipe diameter of 10in, and also 
with another blower of small diameter, both 
working with green maize up to throughputs 





2G. Segler, “‘ Untersuchungen an Siloaeckslern,”* 
Technik in der Landwirtschaft, 1933, page 135. 
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of 180 cwt per hour and for heights of con- 
veying up to 66ft, have provided information 
giving the requisite peripheral speeds related 
to the height of conveying (Fig. 4). 

The graph shows that the theoretical 
height of conveying, Hyj..,=w?/2g, is only 
partially attained, and to a decreasing extent 
with increasing throughput and pipe length. 
A value of zero is assumed for the material 
velocity at the end of the pipe, but in prac- 
tice, however, it is necessary for the material 
to have a certain velocity at the end of the 
pipe to convey it through a bend which 
deposits it in the silo. This explains: one 
part of the difference between the practical 
and theoretical figures in Fig. 4. The figures 
obtained from the experiments include the 
bend for the 10in pipe. For a smaller pipe 
the figures would be decreased due to greater 
friction. 

From the curves shown in Fig. 4 the 
following equation for the height of convey- 
ing, H=u?/2gx1-7/WW, may be derived, 
where H is the practical height of conveying 
in feet, and W is the throughput in cwt per 
hour.* This equation helps in calculating 
the peripheral speed for each height of con- 
veying up to 60ft, but if is necessary to add a 
small margin of speed in order to allow for 
fluctuations. The peripheral speed will be 


2gH — 
u= [20 x UW ft per second, 





and the speed for a given wheel diameter 
n=60u/7D, where D is the diameter in feet. 

In Fig. 5 the rotational speeds for wheels 
cf various diameters, from 3lin to 7lin, are 
plotted against the cocresponding heights 
of conveying. The values for the heights 
of conveying are valid for a throughput of 
120 ewt per hour and include the bend at the 
end of the pipe through which the material 
is directed sideways into the silo. This 
graph makes it possible to determine the 
minimum value for the blower speed for 
each height of silo. 

Another question the designer must con- 
sider arises from the fact that in agriculture 
it is quite usual to find tower silos of about 
30ft on some farms, and on others structures 
less than 10ft high. Most cutter blowers 
to-day are designed for high tower silos. 
When working at full capacity, their output 
goes mostly hand-in-hand with the speed that 
is necessary to reach the requisite height 
of conveying. However, when using the 
same machine at a lower silo, at reduced 
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Fic. 5—HEIGHT OF CONVEYING FOR VARIOUS 
WHEEL DIAMETE 


speed in order to avoid a waste of power 
through an unnecessarily high throwing 
speed, the output will be decreased in the 
same proportion as the speed. This decrease 
in output may be 30 per cent in the example 








’ This empirical equation can be used for throughputs 
from 10 cwt to 180 cwt per hour. It is interesting that 
@ similar relationship was found for impeller blowers for 


grain for which Hmu!/2g x 1-65; /W. 
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given, and it will be more if the difference 
between the heights of the silos is greater. 
The decrease can be avoided by using a 
faster feed to the machine, resulting in a 
longer cut length when working with a low 
silo. This can be effected by a change of 
gears or sprockets. Generally, however, a 
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longer cut length is undesirable so that in 
these circumstances more knives should be 
used in order to obtain the most effective 
coincidence of cutter output and blower 
throughput. 

The solution lies in the arrangement of 
the correct number of knives for the height 
to which the material is to be conveyed, 
and may be determined by a definite calcula- 
tion which avoids the element of guesswork 
involved hitherto. Below an attempt is 
made to show the method by which the 
calculation is arrived at. 

The cutter output may be calculated‘ from 
W =bhINnk /60 cwt per hour, where 

b is the width of the throat in feet, 

h is the height of the throat in feet, 

l is the cut length in inches, 

N the number of knives, 

n the revolutions per minute of the wheel, 

k is a constant, to be obtained from experi- 
ments involving the degree of filling of the 
trough, the degree of compaction, and the 
specific weight of the material. 

k was found to be 0-000125 from test 
results. This relationship makes it possible 
to find, for a given throughput and given 
dimensions of throat as well as for a given 
cut length and number of knives, the neces- 
sary speed of the wheel, or for a given speed 
the number of knives. 

A cutter blower with a capacity of 120 ewt 
per hour, throat width 10in, and throat 
height 5in, has been taken as an example, 
and the results in Figs. 5 and 6 show, for 
various wheel diameters, and for correspond- 
ing heights of conveying, the numbers of 
knives from two to five for a cut length of 
1-2in, and from four to ten for a cut length 
of 0-6in. An example will show the use of 
these graphs. 

The desired height of conveying is 36ft. 
For two knives, and 1-2in cut length, a 
diameter of 44in is given and for three knives 
one of 63in with the corresponding wheel 
speeds of 460 and 320 r.p.m. However, for 
a height of conveying of 10ft, i., with a 
lower silo, for the same diameters of 44in 
and 63in, the figures of three and four are 
obtained for the number of knives required 

* This formula was given by Duffee. 

5 Duffee gives k=0-00036 for maize. The value 
0-00012 for k in the test was for a grass mixture. 

®Gorsler und von Ow, ‘“ Vergleichspruefung von 
ilierungsmaschinen,” Technik in der wirtschaft, 
1934, Volumen 8 and 9. 
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with wheel speeds of 300 and 200 r.pm 
respectively. This illustrates the valuabj. 
fact that it is possible to work with tho sam. 
machine on both high and low silos, without 
wasting any power, by using a different 
number of knives. In the above example 
for a diameter of 44in, two knives for a high 
and three for a low silo, and for a diameter of 
63in three and four knives, respectively, apo 
the correct solutions. : 

It is a considerable advantage to the 
manufacturer to be able to use the Same 
wheel diameter for all his machines, varying 
only the number of knives to suit the par. 
ticular silos at which each machine wil] be 
used. Although in the above example two 
possible sizes of wheel, 44in and 63in, Were 
found, the latter may be rejected as bej 
inconveniently large. It is an interesting 
fact that there are, therefore, optimum 
dimensions for a particular machine. 4 
similar calculation may be made for a higher 
throughput of, for instance, 180 cwt per 
hour. Results for higher throughputs which 
are not given here show very little variation 
from those for a throughput of 120 ewt 
per hour, so that dimensions for the higher 
rates may be taken from Figs. 5 and 6 
without incurring any appreciable error. 

If a comparison is made with the aid of 
these graphs of the performances of present. 
day commercial machines it is surprising to 
see that many of them operate uneconomic. 
ally. The consequence is that with such a 
high power consumption the cost of. silo 
filling is greater than it need be. Published 
test results show that to-day there are only 
a few machines that fulfil the conditions laid 
down above, and that if more attention were 
given to their correct design and use further 
ways would be open for the improvement of 
these machines, which are so important in 
the provision of valuable protein feeding 
stuffs. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


GEAR HOBBING MACHINES 


No. 1498: 1948. The main difficulty in pro- 
ducing high-speed gears is so to limit their inaccu- 
racies that the noise they produce is tolerable by 
those persons who must live with them. This con- 
sideration demands that gear hobbing machines 
shall be made to finer tolerances than any other 
machine tools of comparable size. 

The high standards of accuracy laid down in the 
newly-issued standard have been agreed by a 
committee of members of companies experienced 
in the manufacture and use of large high-speed 
gears. The tolerances are what are known to be 
both necessary and attainable. 

It is pointed out that the publication of a British 
Standard on gear hobbing machines must not be 
taken to imply a belief that finality in high-speed 
gearing has been reached. That is far from being 
the case, and those engaged in the trade are alive 
to the need for development. Nevertheless, it is 
useful to progressive manufacturers to have 4 
minimum standard of quality, from which advances 
may start, and it is necessary for users of hobbing 
machines to know what they may reasonably 
expect from the best modern practice in machine 
tool manufacture. 

The specification lays down certain limitations 
to be taken into account in the design of hobbing 
machines in order to ensure adequate rigidity and 
to avoid appreciable errors that may occur in & 
gear cut in a machine with an undesirably small 
index gear. Besides giving dimensional tolerances 
on all the important elements in a machine, the 
specification prescribes permissible departures from 
uniformity of relative motion of table and hob 
spindle, and it specifies permissible errors in test 
gears cut on the machine in order to prove its 
overall accuracy. These requirements express 


recognition of the fact that even though all the 
components of a hobbing machine are individually 
acceptable, satisfactory performance depends on 
assembly with precision for which there is no other 
check. Price 2s. post free. 
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Military College of Science 


RECENT visit to the Military College of 

Science at Shrivenham gave us a welcome 
opportunity of learning something of this 
establishment and the way it is organised to 
carry out its educational task in an era charac- 
terised by the ever-increasing impetus of 
technological development. 

The functions of the College are well expressed 
in the following extract from its Charter : “‘ The 
Military College of Science will be @ centre of 
study and will have the role of educating officers 
in science and technology so that they may be 
capable of appreciating the scientists’ and 
engineers’ problems with regard to the tech- 
nological aspects of war. It will also train 
officers to apply their military knowledge and 
experience to these problems, in order that they 
may later advise those responsible for the design 
and development of material, regarding the 
practical military limitations and requirements.” 

Although these aims remain unaltered, the 
College itself has seen many changes since the 
Charter was granted, and it is, perhaps, relevant 
to preface this article with a brief historical 
review. In tracing the antecedents of the 
College it is legitimate to go as far back as 1772, 
when two artillery officers formed the Military 
Society of Woolwich “ for the theoretical, prac- 
tical and experimental study of gunnery.” 
Some eight years later the Society fell into 
abeyance duririg the Napoleonic Wars, and 
then nearly sixty years passed before the Royal 
Artillery Institution was formed in 1839 to 
give opportunities for the scientific study of 
gunnery. Although this institution started 
life on @ voluntary basis it earned official 
recognition in 1850, when the appointment of 
Director of Artillery Studies was created. The 


1927 the present title, the Military College of 
Science, was adopted. 

In 1939 the. College was evacuated from 
Woolwich and split up into separate wings in 
Stoke-on-Trent and in Bury, while the Motor 
Transport Branch went to Rhyl and later 
became an independent entity known as the 
Army M.T. School. Another wing was opened 
at Chobham in 1942 to cover tank technology. 

It was decided that the College should be 
concentrated, after the war, at Shrivenham, 
Berkshire, where adequate space existed for the 
considerable development envisaged, allowing 
ample provision for sports grounds and other 
amenities. The process of reassembly, which 

in April, 1946, is now nearly complete, 
and the College has been fully operational for 
well over a year. For the present, until more 
suitable premises are ready for use, many of 
the laboratories are housed in buildings designed 
before the recent war as barrack accommodation 
for a regiment of Royal Artillery. 


Tue EDUCATIONAL ROLE 


Within the past decade the size and scope 
of the educational tasks accepted by the 
College have grown rapidly to keep pace with 
advances in science and technology as applied 
to warfare. For to-day there is a growing 
demand for more officers with technical know- 
ledge, each with higher qualifications than 
were formerly considered necessary. 

More specifically, the educational effort of 
the College to-day is directed towards two 
main objectives. The first is a new commit- 
ment—to train a sufficient number of young 
officers, primarily for the Royal Engineers, the 
Royal Corps of Signals and the Royal Electrical 


TABLE I.—The Instructional Organisation 
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per cent of the candidates from the College were 
successful. 

No less important is the second main function 
of the College—the training of officers for tech- 
nical staff appointments in the Army and the 
Ministry of Supply. In general terms, the duties 
of Technical Staff Officers involve liaison between 
the users and producers of military equipment, 
so that military needs can be interpreted in 
terms of technological possibilities and require- 
ments. Accordingly, the Technical Staff 
Officers’ Course allows for specialisation in 
particular branches of applied science and tech- 
nology to meet the requirements of the Army 
and the Ministry of Supply. Scientific engi- 
neering subjects are studied with special refer- 
ence to military applications so that officers 
can appreciate the correlation of tactics and 
scientific development. To ensure an adequate 
technological background the course includes 
instruction in the practice of production engi- 
neering and works organisation. It is estimated 
that seventy-five officers will be accepted each 
year for the Technical Staff Officers’ Course; 
of these some 15 will be. officers from the 
Dominions and U.S.A. 

As part of the former of these courses the 
College has the task of training selected regi- 
mental officers in fundamental science to give 
them specialist qualifications in subjects 
required in their own arm of the Service. 
Finally, research work forms an important 
integral part of the activities of each faculty 
and branch, and the College organises post- 
graduate courses for officers who have graduated 
at the Military College of Science itself, or at 
the Staff College, or a university. Similar 
courses to suit the special needs of the Ministry 
of Supply are arranged for civilians concerned 
with the technology of warfare. At present the 
College can handle approximately fifty post- 
graduate students. 

Although the figures quoted above give 
some idea of present commitments they give 
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Advanced Class, which was the direct forerunner 
of the “present Technical Staff Course, was 
started in 1864. 

In 1885 entry to the Advanced Class was 
made open to the whole Army and the Royal 
Marines, the establishment was renamed the 
Artillery College and moved to the Red 
a. Woolwich, where it remained until 

The first World War greatly increased the 
scope of the work done at the College, embracing 
mechanical traction and other subjects. outside 
the realm of artillery. Accordingly, a more 
comprehensive title seemed desirable, and in 
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and Mechanical Engineers. These officers, 
after being selected according to their aptitude 
for science while they are at the R.M.A., 
Sandhurst, are given an education leading up to 
the external degree, in Science or Engineering, 
of London University, and for this purpose 
the College is officially recognised. by the Senate 
of the University. Each year the intake for 
the young officers’ two-year course will be 100, 
making a total of 200 in residence at any given 
time. It may be of some interest to record, in 
passing, that in Part I of the Final Examination 
held in July, 1948, (the first time students from 
this College took the external examination), 98 


little indication of possible developments, and 
it is estimated that, as the College facilities 
mature, the number of students will increase 
to @ maximum of about 1000. Since Arms 
Courses and the craft training of other ranks 
have been discontinued, in favour of the degree 
courses, for young officers, the educational 
structure is more homogeneous than it used to 
be when artisan training formed a substantial 
part of the whole effort. To some extent, there- 
fore, the task of the College has been simplified. 
Nevertheless, the size and importance of the 
task is greatly increased, and, to provide educa- 
tional amenities of university standard on the 
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scale indicated above, requires a very substantial 
organisation. 

The educational side of the College is designed, 
as far as possible, to create the university atmo- 
sphere, and the teaching organisation is sum- 

marised in the table on page 211. 

It will be seen that, under the Dean, Dr. C. H. 
Lander, there are four Faculties of Science, 
each of which is divided, for convenience, into 
a number of branches. In addition to teaching 
ure science and engineering subjects, each 
faculty is responsible for instructing students 
in the application of these subjects to the 
technology of military weapons, instruments 
and vehicles, &c. 

Passing from the fundamental to the func- 

tional side of the instruction, the military 

ts are co-ordinated by three Military 
Directors of Study who are concerned, respec- 
tively, with fighting vehicles, weapons and fire 
direction. As indicated in the table, the 
Directors of Study function through the medium 
of a number of groups, each of which examines 
and discusses the problems involved in the 
study and teaching of war material with special 
reference to its development, performance and 
employment. Other subjects, which lie outside 
the scope of any particular Faculty, or which 
cover ground common to more than one 
Faculty, are co-ordinated by a number of 
panels, some of which are detailed in the table. 

The Faculty of Mathematics and Physics 
under Pro‘essor O. G. Sutton is concerned with 
mathematics and the fundamental principles 
of science, which form the foundation for 
applied technology, Included in this Faculty 
is a ballistics branch which is responsible for 
teaching applied mathematics in relation to the 
behaviour of missiles in the gun and in flight 
and applied physics in 
relation to measure- 
ments of pressure, velo- 
city, shape and form 
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Steads is regarded as an important subject and 
there are two demonstration rooms exceptionally 
well equipped with a variety of gauges, optical 
and direct measuring instruments and com- 
parators, to help the student to appreciate the 
principles of measurement as well as the 
practical significance of tolerances and limits. 

In addition to the laboratories for experi- 
mental work on basic subjects, there are demon- 
stration rooms for the applied subjects where 
comparative studies can be made of different 
designs of Service equipment. A general view 
of one of the guns and carriages display rooms 
is illustrated herewith. 


INSTRUMENT TECHNOLOGY 


From the academic standpoint the general 
structure of the Faculty of Instrument Tech- 
nology (under Professor A. Porter) requires 
some explanation. There are three separate 
branches—electrical engineering, radar and 
telecommunications, and engineering physics 
—and the significance of this arrangement is 
made apparent in the table, bearing in mind 
that the term “instrument technology ” 
embraces diverse Service applications such as 
electric servos, radar and fire control. 

As well as being Head of the Faculty of 
Instrument Technology, Professor A. Porter 
is specifically in charge of the engineering 
physics branch, which covers the basic principles 
involved in the design and use of measuring 
instruments, analogue and digital computing 
devices and optical instruments, including the 
infra-red techniques used in the Service. This 
branch is also responsible for studying and 
teaching the dynamical principles and_per- 
formance of automatic and manual control 
systems with particular reference to their use 
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In the Chemistry PHYSICAL CHEMISTRY CHEMISTRY 
Faculty, under Pro- | 
fessor E. C. Baughan, : 1 1 
there are three METALLURGY — EXPLOSIVES WAR PLASTICS RUBBERS FUELS 
branches, as shown in é GASES & 


the table, with pure 
chemistry forming the 
basis for a number 


of applied: subjects, 
including metallurgy, 
fuels and lubricants, 


explosives and ammuni- 
tion. The inter-relation 
of these subjects is in- 


dicated in the accom- ARMAMENTS 
panying diagram. The THE ENGINEER 
Chemistry Faculty, like 

that of Mathematics and _——— 
Physics, is provided 


with a suitable number of laboratories, the 
equipment of which requires no comment here. 


MECHANICAL ENGINEERING 


The Mechanical Engineering Faculty, under 
Professor J. L. Thomson, is subdivided as 
shown in the table, into four branches. Here 
the curriculum is founded on the basic mecha- 
nical engineering subjects such as applied 
mechanics, theory of machines, heat engines, 
hydraulics and strength of materials, with 
special reference to the applications to the 
design and practice of guns, gun carriages and 
fighting vehicles. 

Except in detail the various laboratories 
are indistinguishable from their counterparts 
in @ university engineering department. One 
such detail may be noted, by way of example, 
in the strength of materials laboratory, where 
4 Service clinometer forms the angle-measuring 
element of an otherwise orthodox torsion 
machine. One of the hydraulics laboratories 
contains, in addition to the usual measuring 
equipment, a miniature wind tunnel for demon- 
stration purposes, built up of perspex sheets. 
A corner of one of the heat engines laboratories 
is illustrated herewith. This view shows a 
six-cylinder Gardner engine mounted on a 
test bed and coupled to a d.c. generator with 
& floating field system and indicator balance 
arranged for dynamometer testing. 

Metrology, under Associate Professor W. 


AMMUNITION 








LUBRICANTS 


MECHANISATION 


Swain Se 


APPLICATIONS OF CHEMISTRY 


in the devices for determining target position 
and rate, which are essential components of 
anti-aircraft and coast defence systems. The 
engineering physics laboratories are well 
equipped with apparatus for studying basic 
principles, leading up to experimental work on 
automatic control systems as used in the Service. 

The electrical engineering branch, under 
Associate Professor K. A. Hayes, is concerned 
with the principles and_ practice of electrical 
engineering, with particular reference to Service 
applications. In addition to the fundamental 
subjects detailed in the table, particular atten- 
tion is directed to electrical devices used in 
computing, data transmission systems and 
servo mechanisms. 

For the present the electrical engineering 
laboratories are housed temporarily in a wing 
of the main building. A view of one of the 
laboratory rooms is reproduced herewith to 
show the arrangement of the centrally disposed 
distribution board which carries d.c. and a.c. 
bus-bars to a large number of “stations” 
where students can connect up machines for 
laboratory work. At each station there is a 
separate ironclad switch-fuse for each supply, 
and the insulated top of the distribution board 
can be used as a bench for measuring instru- 
ments. This lay-out is very compact and gives 
great flexibility of supplies with the minimum 
of trailing cables. A similar system is to be 
adopted in the large new electrical laboratories 
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which are at present under construction and 
which, when completed, will have a floor area 
of 20,000 square feet. Active research is 
severely limited in the present quarters, but 
this will be remedied as the new laboratories 
come into service. 

Finally, the radar and telecommunications 
branch under Associate Professor A. Lee, gives 
basic training in electronic engineering and in 
the application of electronic techniques to 
military requirements. These military uses 
include target detection and target following 
by radar ; identification, survey and navigation 
problems ; line and radio communication, tele- 
vision and facsimile systems ; radio telemeter- 
ing, telecontrol and proximity systems ; high- 
speed electronic computing systems; public 
address systems and a considerable variety of 
electronic instruments and test equipment. 

The associated laboratories fall into two 
groups, concerned respectively with basic 
theory and applied techniques. For example, 
one of the “ basic’? laboratories is specially 
arranged for studying the elements of circuit 
theory, the benches being fitted with “ pre- 
wired” boards into which valves and other 
components can be plugged without delay. 
Similarly, there are other laboratories for such 
purposes as the study of amplifiers, oscillators, 
wave guide technique and microwave measure- 
ments. This branch also possesses an elaborately 
equipped cathode-ray tube display room, where 
a number of cathode-ray tubes are permanently 
wired up for givixtg graphic demonstrat’ons of 
a variety of circuit characteristics. For example 
one tube might be connected to show the general 
effect of circuit constants on tuned circuits ; 
another might be arranged to show the prin- 
ciples of negative feed back, and so on. 


LIBRARY AND INFORMATION BUREAU 


At present the College library, as illustrated 
herewith, comprises about 16,000 textbooks 
and 8000 works of reference, including foreign 
publications. In addition, there are a number 
of officia! and College publications, “‘ Proceed- 
ings ” of learned societies and technical journals. 

Published information on the scientific and 
technological aspects of warfare is co-ordinated 
in the library, and specialised military publica- 
tions are available to facilitate the work of 
the Groups and Panels of the College. The 
information bureau is responsible for holding, 
classifying and disseminating selected unpub- 
lished technical reports. 

One section of the library is at present housed 
at Chobham, where it forms the principal centre 
in this country for technical information on 
fighting vehicles. 


THe ACADEMIC YEAR 


The academic year starts on the second 
Wednesday in October, and is divided into three 
terms, each of ten weeks’ residence. Short 
vacations, of three weeks each, separate the 
Michaelmas and Lent terms, and the Lent and 
Summer terms, and there is a summer vacation 
term of sixteen weeks, during which students 
may be attached to regimental units, educa- 
tional establishments or firms; alternatively, 
students may spend some weeks in residence 
at the College. 

We acknowledge the courtesy of Major- 
General J. D. Shapland, C.B., D.S.O., M.C., 
until recently Commandant of the Military 
College of Science, in providing facilities to visit 
the College and obtain the in‘ormation for this 
article, which is published with the permission 
of the War Office. Since this article was 
written Major-General W. J. Eldridge, C.B., 
C.B.E., D.S.O., M.C., has taken over command 
of the College. 


——_—————— 


CROMPTONIAN AssocIaATION.—The annual dinner 
of the Cromptonian Association will be held at the 
Cafe Royal, London, W.1, on Friday, May 27, 1949. 
Members resident overseas who expect to be in 
England at the date of the dinner are invited to 
communicate with the Hon. Secretary. Further 
information will gladly be given to old Cromptonians, 
whether members of the Association or not, by the 
Hon. Secretary, Mr. H. H. Spencer, M.I.E.E., 
Crompton House, Aldwych, London, W.C.2. 
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Accelerated Weathering Tests for Paints’ 


No. I 


HE importance of rapid and accurate 

methods of assessing paint durability will be 
generally recognised. Hitherto paints have 
been chosen and accepted largely on the basis 
of chemical analysis, but this practice is now 
less satisfactory than ever, in view of the widen- 
ing range of complex raw materials now 
employed in paint manufacture. The diffi- 
culty of controlling paints by chemical or com- 
position specifications has led to the increasing 
use of performance tests, such as measure- 
ments of extensibility, scratch hardness, gloss, 
opacity and water resistance. These tests, 
however, can be misleading, since they have 
to be applied to paint films that have not aged 
sufficiently to attain a condition of relative 
stability. Again, it is not yet possible com- 
pletely to correlate physical properties with 
durability. 

During the past fifteen years the Paint 
Laboratory of the Scientific Research Depart- 
ment of British Railways (London Midland 


approximately 13A at 100-110V ; the covering 
glass used is opaque to radiations less 
than 3200 deg. A. The specimens can thus 
be exposed alternately to light and heat from 
the arc, and water from the sprays. But the 
instrument does not give a sufficient degree 
of flexibility of the exposure cycle. 


ConcLusIons REACHED AFTER INITIAL TESTS 


Early results showed that good correlation 
exists between accelerated weathering tests 
conducted in the Weatherometer and exposure 
under rural conditions so far as the purely 
decorative aspect is concerned, but where 
protection is a criterion, the results were 
found to be unsatisfactory, and certain anoma- 
lies appeared, e.g., pigments such as aluminium, 
iron oxides, &c., gave an abnormally high 
resistance to breakdown when compared with 
paints containing white lead or zine oxide. 
In this latter connection it has been interesting 
to note that these results do in fact coincide 





FiG. 1—APPARATUS FOR ATMOSPHERIC POLLUTION TEST 


Region) has devoted much attention to the 
development of a system for the assessment 
of paint durability based on accelerated weather- 
ing tests. This development has been carried 
out in parallel with extensive outdoor exposure 
tests in industrial, rural and corrosive (tunnel) 
atmospheres, and on long study of the behaviour 
of paints on buildings, structures and rolling 
stock. 


ACCELERATED TESTS 


The accelerated weathering test cycle was 
initially built up round the twin are Weathero- 
meter (Gardner Model), manufactured by the 
** Atlas ” Electric Devices Company, Chicago, 
U.S.A. This machine consists of a stationary 
cylindrical drum (52in diameter), inside which 
the specimens are carried on a rack. At 
the centre of the drum are arranged two arms 
at right angles to each other. The arms, 
which rotate at a speed of three revolutions 
per hour, extend to within a short distance 
from the specimens. One arm terminates 
at its two ends in water sprays, which are 
capable of thoroughly wetting the specimens. 
From each end of the other arm is suspended 
a carbon arc lamp. The lamps are hung so 
that the are is opposite to the centre of the 
specimens standing in the rack and 8in from 
them. The lamps are of the enclosed type and 
take, when burning steadily, a current of 
* Communicated by British Railways 








with the observations made by Dr. Footner 
in describing the relative merits of paints for 
use under tropical conditions (J.O.C.C.A., 
November, 1947), and with the relative trans- 
parency of the pigments concerned to ultra- 
violet light. 

These initial results gave ample justification 
for further work and established the carbon 
are lamp as the light source. It became appa- 
rent, however, that the durability of a pro- 
tective or even decorative scheme could not 
be completely assessed on the results of a 
single accelerated weathering cycle. The 
interpretation of the results of the individual 
tests is difficult and can only be made on the 
basis of the comparison with a standard material 
of known performance. In the absence of 
corrosive conditions for the test, protection 
failures did not in general occur within a reason- 
able period: this period could be reduced by 
the testing of individual rather than multiple 
coatings, but since the durability of a paint 
system depends to a large extent upon the 
inter-relation between coats, it has been the 
policy to regard the complete coating system 
from primer to weather coat as the unit for 
testing. The testing of paint systems on wood 
in accelerated weathering cycles has not been 
successful, since the volume changes induced 
by rapid changes in moisture content of the 
wood, especially when accompanied by warp- 
ing, induces paint failures not directly attri- 
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butable to the nature of the paint used. The 
difficulty may be eventually bypassed by the 
use of fibre-board, which while possessing the 
same order of porosity will not distort g9 
violently. 


DEVELOPMENT OF TESTS FOR ACCELERATING 
PROTECTION FAILURES 


Thus the principal need revealed in the 
initial tests was the inclusion of a method for 
accelerating the corrosion of the specimen, 
At that time the method adopted by metal. 
lurgists to accelerate the corrosion of metal 
involved the use of a salt spray, but a series 
of experiments showed that when salt sprays 
are incorporated in an accelerated weathering 
cycle on painted specimens the rate of break. 
down of the’ paint film is generally unaffected 
by the spray and corrosion of the base metal 
is only influenced at breaks in the paint coating, 
The inclusion of dilute acids in the spray did 
not influence the results, and it was not until 
the use of sodium bisulphite was introduced 
that promising results were obtained. One 
of the criteria used in evaluating an accelerated 
weathering cycle was similarity of failures 
under test conditions to those found in prac. 
tice, and with the introduction of the sodium 
bisulphite spray a number of abnormalities 
previously observed were overcome. The 
excessive chalking, especially of zinc oxide 
paints, disappeared and colour changes, e.g., 
the blueing of brunswick greens (a notable 
feature of paints containing this pigment in 
acid atmospheres) were obtained. In addi- 
tion, the development of Progressive protec- 
tion failures of specimens exposed to the cycle, 
including the sodium bisulphite spray, was 
more rapid, and increasingly good correlation 
with the known behaviour of the paints in 
service was obtained. Later the spray was 
abandoned in favour of the use of gaseous 
sulphur dioxide introduced into a chamber in 
which the specimens were suspended in an 
atmosphere conditioned to 100 per cent R.H. 
and 40 deg. Cent. The incorporation of expo- 
sure to sulphur dioxide in a moist atmosphere 
has proved satisfactory, and discrepancies 
noticed in the earlier stages have very largely 
disappeared, especially those due to differences 
in pigmentation. Varnishes have proved to 
be rather sensitive to the acid and humid 
conditions and excessive darkening not related 
to the behaviour of the varnish in service tends 
to develop. It is not contended that the cycle 
as used at the moment is ideal, but it has been 
definitely established that it provides a method 
of test which gives good correlation with service 
behaviour. 


DESCRIPTION OF ATMOSPHERIC POLLUTION 
TEST 

The apparatus (Fig. 1) is simple in design 
and operation. It consists of two units, each 
made up of two glass tanks (lft by 1ft by Ift), 
with a circular hole (1}in diameter) cut in 
the bottom. In each unit one tank is inverted 
over the other, the upper tank carrying a 
rack from which the specimens are suspended 
on small non-corrosive hooks (polyvinyl-coated 
wire is suitable). The lower tank is fitted with 
a rubber bung, carrying a drainage pipe and 
two inlet tubes, through one of which steam 
from a boiler is passed into the chamber at a 
rate sufficient to maintain a temperature of 
40 deg. Cent. The second inlet tube is used 
for the introduction of sulphur dioxide, delivered 
from a siphon at the rate of 15 cubic centi- 
metres per minute measured by a capillary 
flow meter. 

The test specimens are introduced into the 
cabinet and subjected to the following exposure 
conditions daily :— 

(a) Three hours’ exposure to 100 per cent 
relative humidity at 40 deg. Cent. 

(b) One-hour exposure to 100 per cent rela- 
tive humidity, together with sulphur dioxide 
introduced at the standard rate of flow. 

(c) Two hours’ exposure to 100 per cent 
relative humidity conditions as for (a). 

This daily exposure cycle is repeated on 
four consecutive days per week and in addition 
the panels are subjected either to accelerated 
weathering in the Weatherometer, or allowed 
to remain in an atmosphere at 100 per cent 
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relative humidity at room temperature for the 
rest of the working week (five days) as desired. 
When exposure to the currosive atmosphere 
jg unaccompanied by exposure to ultra-violet 
light the results compare very accurately 
with results obtained under extremely corrosive 
conditions, @.g., exposure in railway tunnels 
or the underside of bridges and station awnings, 
which are subjected to humid and corrosive 
conditions. It is of interest to note that 
these extreme conditions can most readily be 
reproduced in laboratory accelerated exposure 
tests because the overwhelming cause of failure 
ig obvious, thus supporting the view that the 
most important consideration controlling the 
accuracy of accelerated weathering tests is 
the balance of the factors which produte the 
degradation of the film. 

This apparatus has been used successfully 
for a considerable number of years, but the 
temperature and humidity control leave much 
to be desired, and it has been decided to develop 
more rigid control and reproducible conditions, 
a necessary prerequisite for the wider use of 
the test in specifications by the employment 
of the humidity cabinet (Fig. 2). 


ACCELERATED ExposuRE CYCLES AT PRESENT 
In USE 

For the complete assessment of the relative 
merits of new processes based on new materials 
accelerated exposure tests are carried out 
using the following outlined accelerated cycles. 
For purely decorative finishes the extreme 
corrosive test cycle is omitted, whilst interior 





FiG. 2—HUMIDITY CABINET 


finishes are evaluated with emphasis being 
placed on the more superficial properties such 
as gloss and colour rentention. 

Accelerated Cycle (i).—(For assessment of 
behaviour under rural conditions) :— 

The cycle consists of the following : exposure 
in Weatherometer, using two carbon arcs in 
conjunction with one water spray—the test 
is carried out until significant differences or 
failures are obtained. The weekly exposure 
consists of five cycles of twenty-four hours’ 
duration. 

Accelerated Cycle (ii).—(For assessment of 
behaviour under industrial conditions) :— 

(a) Test specimens exposed for initial ageing 
period of forty-eight hours’ duration to con- 
ditions as stated in cycle (i), followed by 
exposure to 

(b) Eighteen hours’ exposure in Weathero- 
meter, using two arcs with water spray. 

(c) Six hours’ exposure in humidity /sulphur 

dioxide cabinet, the sulphur dioxide being 
introdueed for the fourth hour of the test 
only, 
_ The normal weekly exposure after the 
initial exposure period (a) consists of five periods 
of exposure as outlined in (b) with four periods 
of exposure to cycle (c). 

Accelerated Cycle (iii).—(For assessment of 
behaviour under extremely corrosive condi- 
tions) :— 

The weekly exposure consists of four periods 
of six hours’ duration to humidity/sulphur 
dioxide test as outlined in cycle (ii) (c), the 
Temaining eighteen hours of the day being 





THE ENGINEER 


spent in an atmosphere at 100 per cent relative 
humidity at room temperature (15-20 deg. 
Cent.). 

It is considered that materials capable of 
withstanding the effects of the above accele- 
rated tests would be satisfactory with regard 
to durability under service conditions provided 
the surface is adequately prepared prior to 
painting. It is worthy of note that the best 
three-coat paint systems of the protective 
class withstand the test cycle (diz) for consider- 
able periods, up to 100 exposure periods, and 
have given outdoor durability from seven 
to ten years under normal industrial atmo- 
spheric conditions. 

The past period of national emergency clearly 
emphasised the usefulness of accelerated expo- 
sure tests when materials had to be modified 
at short notice, due to unpredictable shortages 
of raw materials of proved worth, As a result 
of the experience gained the railway laboratory 
uses the accelerated weathering tests outlined 
with considerable confidence, and it has become 
necessary to extend the testing facilities. The 
twin-arc machine built in the U.S.A. has proved 
the value of the principle, but it appeared 
desirable, particularly under present conditions, 
to obtain the new machine in this country, 
embodying the modifications which experience 
had shown were necessary. Consequently, 
in 1946, Kelvin, Bottomley and Baird, Ltd., 
of Glasgow, was approached and agreed to 
produce a weathering machine to a general 
specification laid down, which aimed at making 
the operation of the machine as flexible as 
possible in order that the best possible condi- 
tions for accelerated weathering tests could be 
determined. The machine was delivered last 
year. 

(T'o be continued} 


en 


Instrumentation on the 
** Brabazon I” 


Fuicnt and ground testing of aircraft is 
becoming more a matter of exact and recorded 
measurements than reliance on the physical 
impressions of the pilot and his observers, 
and instrumentation of aircraft is consequently 
becoming more and more complex. When the 
size and operational role of the ‘“‘ Brabazon ” 
aircraft are considered, it is not surprising that 
for its tests a very complete system of instru- 
mentation has been designed. More than half 
the fuselage will in fact be occupied by about 
1000 instrument dials and oscillographs. Instal- 
lation of these instruments is now nearing 
completion at the Bristol] Aeroplane Company’s 
works at Filton. 

To save time in checking performance and 
to give data quickly for embodiment in the 
“Brabazon II,” the system incorporates 
photographic recording or automatic plotting 
for all the instrument indications, for subse- 
quent analysis in the firm’s flight research 
laboratory. In general synchronous electrical 
instruments are used, each with a transmitter 
at the point of measurement and a repeater 
at the appropriate dial in the fuselage. There 
are twelve groups of dials, each group arranged 
to indicate some function or aspect of per- 
formance without the need for cross-reference. 
For example, one group indicates the perfor- 
mance of the aircraft itself; another group 
the performance of the aircraft hydraulic and 
electrical services ; a third, the operation of the 
hydraulic flying controls; a fourth, engine 
cooling, and so on. 

For the photographic recordings two types 
of camera are employed. For those panels 
where readings will remain approximately 
constant during a given condition of flight, 
the periodicity of photographic record will 
vary from one photograph every ten minutes 
to one every other second. For this purpose 
a negative size 5in by 5in—sufficient to accom- 
modate 170 dials—is used. Where the rate 
of change of dial indication will be higher, 
as, for instance, response of the aircraft to 
control movements, the periodicity of record 
may be as high as four per second. For this 
purpose specially built 35mm cinematograph 
cameras are used, the negative of which can 
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accommodate over sixty dials. Control of the 
twelve cameras is from a master station on 
the flight deck, where the chief test engineer 
will be stationed, but test engineers observing 
the dials can at any time override the master 
control should they notice any trend or con- 
dition which in their opinion should be recorded. 
Normally, however, all cameras will take photo- 
graphs at the same instant to obtain a full 
record of all performance under the selected 
condition of test. 

Two mirror galvanometer oscillographs, each 
capable of recording fifteen quantities simul- 
taneously will record low-frequency vibrations of 
up to 60. /s—suchas those caused by aerodynamic 
forces—and steady strains in the structure. 
High-frequency vibrations up to 1000c/s—as 
those caused by engine forces—will be recorded 
by cathode-ray oscillographs, which can indi- 
cate four measuring points at a time. 

In addition to the instrumentation described, 
three lamp recorders, each containing 120 
lamps, will carry out a continuous watch on 
the operation of various emergency devices. 
Should any one of the lamps light up, it will 
produce a line on a slowly moving film and 
thus record exactly the timing and duration 
of the associated operation. 

Finally, to cover special requirements, a 
number of portable and self-recording types 
of instruments have been provided. These 
instruments, in conjunction with two double- 
beam cathode-ray oscillographs, will enable 
any desired flight phenomena to be observed. 

It is estimated that the interpretation and 
assessing of data so obtained will require 100 
hours’ work for every hour of actual test, so 
it is clear that the ground testing trials now in 
progress and the tax ing vrials to follow, will 
extend over many months. But there will be 
built up a unique set of test records, which 
must have considerable influence on future 
aircraft designs. 
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Frankley Waterworks, 
Birmingham 

On Wednesday, February 16th, an inier- 
esting ceremony took place at the Frankley 
Waterworks, Birmingham, when Alderman 
Hubert Humphreys, the chairman of the Bir- 
mingham Corporation Water Committee, who 
was accompanied by committee members and 
departmental officials, formally set in motion 
the first of six electrically-driven puinps, which 
form part of a £25,000 scheme for re-equipping 
the Frankley Waterworks to meet increased 
demands on the water supply. After the last of 
the three Glenfield and Kennedy steam-driven 
reciprocating pumps, which for forty-five years 
have pumped 4,500,000 gallons of water every 
day to the Warley and Northfield reservoirs had 
been stopped, one of two electrically-operated 
pumps, each driven by a 340 h.p. motor, was 
started up. Work will immediately begin on 
the dismantling of the steam pumps, which 
will make room for four more electrically- 
driven pumps. Two of these pumps will have a 
designed duty of 6,000,000 gallons per day 
and will raise water from the Frankley to the 
Northfield reservoir, and the two other pumps 
will act as standby plant and will each have a 
capacity of 2,000,000 gallons per day. The 
six new pumps will eventually be intercon- 
nected so that the supply to the Warley and 
Northfield reservoirs can be regulated to give 
any quantity of water from 2,000,000 to 
10,000,000 gallons per day, according to the 
demand. Whereas a staff of fifteen men was 
needed for the old pumps, the new pumps will 
only require a staff of six men. The party 
inspected the valve towers at Bartley and 
Frankley and the new filter beds, eight in 
number, with an air-wash cleansing process, 
which are being laid down to supplement the 
existing eighteen slow-sand filters, and the six 
rapid-gravity filters. The six pumps are by 
Sulzer Bros. (London), Ltd., and are vertical- 
spindle, borehole uua.ts, driven by Electric 
Construction Company, Ltd., motors. The 
work is being carried out under the super- 
vision of Mr. C. A. Risbridger, B.Se., M.I.C.E., 
the water engineer. 





Steels for Steam Pipes 


Two important papers by J. Glen, read and 
discussed at the Iron and Steel Institute last 
May, dealt with the subject of creep in (i) carbon 
steels to which aluminium had been added, 
and (ii) C-Mo, C-Cr-Mo C-Mo-V steels. These 
papers had a very direct bearing on steels used 
for steam pipes in power plants, and gave 
important data as to what composition, method 
of manufacture, state of deoxidaticn and treat- 
ment were -most effective in providing high 
resistance to stress at elevated temperatures 
with satisfactcry properties in other respects. 

In this connection there is much iaformation 
of interest in a set of papers which recently 
appeared in America. The one having the 
closest connection with Mr. Glen’s second paper, 
though very much more restricted in the scope 
of its experimental data, is by E. L. Robinson! 
on “‘Scme 1000 deg. Fah. Steam Pipe Materials.” 
In this are recorded long-time creep and rupture 
tests on molybdenum-vanadium pipe steel in 
comparison with low-chromium-molybdenum 
compositions. The creep tests were reported 
on the basis of 0-01 per cent and 0-001 per 
cent plastic strain per 1000 hours at 538 deg. 
Cent. and long-time rupture tests in terms of 
stress to fracture in 10,000 and 100,000 hours. 
The materials investigated were Mo, Cr-Mo, 
Moe-V and Cr-Mo-V steels with 0-06 per cent 
of carbon and Mo., Cr-Mo and Mo-V steels 
with 0-12 to 0-2 per cent of carbon, mostly in 
the normalised and tempered condition. The 
conclusions weie broadly that the Mo-V com- 
position was, in long-time strength at high 
temperatures, from 50 to 100 per cent better 
than 0-5 per cent Mo or low-Cr-Mo steel with 
corresponding treatments. Some of the results 
showed considerable scatter, and it may not be 
fair to present them as averages. The author 
does not do so; but, provided that the possi- 
bility of considerable variation is not overlooked, 
a table such as that given below may give a good 
indication of the steels tested and of the trend 
of the results. The Mo-V steels are strongest 
throughout, but whether they are 50 to 100 per 
cent better than the Cr-Mo steels or only 20 to 
30 per cent better probably depends on circum- 
stances. With the very low carbon of the first 
series reported the Cr-Mo steels are inter- 
mediate between the Mo and the Mo-V steels, 
though in the second group in the table the 
addition of low chromium does not seem to have 
made any important difference. High 
chromium certainly dces not appear, from the 


Creep Properties at 538 deg. Cent. of Normalised Steels 
Tempered at 650 deg. Cent. (Robinson) 
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0-20} 1-7 | 0-94) — 32 | 1-9 
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third group given in the table, to confer any 
advantage, and according to Robinson the 
possible’ advantages of low chromium must 
be set against an increased difficulty of welding. 
For bolts, in which room-temperature strength 
and both short-time and lcng-time strength at 
high temperatures are necessary and which need 
not be weldable, the triple alloy of chromium, 
molybdenum and vanadium with up tc 0-4 per 
cent of carbon is recommended; but at low 


carbon level, when weldability is important, 

the use of chromium was held not to be justified 

on the basis of data at present available. 
Defence of the chromium-molybdenum steel 
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comes in another paper,? “A Study of the 
Properties of 0-5 per cent Cr, 0-5 per cent Mo 
Steel,” the authors of which agree that this 
steel is essentially similar to 0-5 per cent Mo 
steel without chromium in mechanical properties 
including creep, but also claim on the basis of 
their experience that it offers no greater difficul- 
ties in welding cr fabrication. Creep properties 
are only reported on the basis of 0-1 per cent 
plastic strain per 10,000 hours and the results, 
varying according to treatment from 4:7 to 
11-4 tons per square inch at 538 deg. Cent., are 
in some cases higher than might be expected. 
In the normalised and tempered condition the 
steel deoxidised with silicon was much better 
than the aluminium-killed steel (1-25lb per 
ton), but in the as-rolled and stress-relieved 
condition the reverse was the case. The authors 
point out that the excellent room-temperature 
properties of the Cr-Mo steel are maintained 
after long exposure at elevated temperatures 
and that surface oxidation is reduced to a 
minimum. They also claim, as a very important 
property of the Cr-Mo steel, that the chromium 
prevents graphitisation of the combined carbon 
at elevated temperatures. Tests lasting 15,000 
hours at 550 deg. and 12,000 hours at 595 deg. 
Cent. showed that the steel, whether deoxidised 
with aluminium or not, was resistant to 
graphitisation in butt-welded pipe and in bead- 
welded specimens. Robinson had not over- 
locked the stabilising effect of chromium on 
the carbide, but had reason to believe from his 
observations that the carbide in Mo-V steel 
was equally immune from breakdown. 


GRAPHITISATION 


In recent years, as a result of a failure in a 
power plant in America, a great deal of attention 
has been given to the subject of graphitisation 
at about 450 deg. to 600 deg. Cent. No trouble 
on this account has been reported either in 
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Fic, 1—Curves IIlustrating Incubation Period. Steel B 
(C 0-18, Mo 0-56 per cent.) Showed 20 per cent con- 
version in 5000 Hours at 607 deg. Cent. 


Great Britain or in Germany. In addition to 
the active investigation of the subject in 
America, F. Meunier® in France has described 
how the breakdown of welded joints in high- 
pressure pipe-lines after several years of use 
was found to be due te a change in the structure 
of the metal immediately surrounding the 
seam, caused by separation of the carbon of 
the steel in the form of irregular chains of 
graphite. The presence in the steel of man- 
ganese, chromium, vanadium, and molybdenum 
was held to delay breakdown of the joint, 
whilst silicon, aluminium, titanium, copper and 
nickel accelerate graphitisation. 

In America, A. B. Wilder and J. D. Tyson‘ 
have carried out a large amount of exploratory 
work on the subject of graphitisation. In 
10,000-hour tests at 480 deg., 565 deg. and 650 
deg. Cent. the beneficial effect of chromium 
was substantiated, whilst molybdenum, vana- 
dium, nickel and phosphorus did not ensure 
freedom from graphite formation. Open-hearth 
carbon steel, deoxidised with aluminium, silicon 
plus aluminium, and titanium plus aluminium 
graphitised considerably after exposure at 
temperatures of 565 deg. and 650 deg. Cent., 
though similarly deoxidised 0-12 to 0-18 per 
cent carbon (acid) Bessemer steel did not 
graphitise. The structural stability and other 





properties of C-Mo steels to which additions 
of Cr, V, Ti or Ni had been made were studied 
by V. T. Malcolm and 8. Low,’ who found both 
chromium and vanadium effective, althor igh all 
their steels had been deoxidised with 1}]h 
to 1} lb of aluminium per ton, whereas for pipe 
steels only about 4} lb is employed. 

The most important work on the subject is 
being carried out at the Battelle Memoria] 
Institute, and a paper describing the latest 
investigations there was presented by A. M, 
Hall and 8. L. Hoyt.* They find that there jg 
an incubation period before graphite is formed, 
At a temperature like 600 deg. Cent. it may be 
very short in a carbon or carbon-molybdenum 
steel deoxidised by a high aluminium addition 
as in curve A (Fig. 1), while the curve B repre- 
sents the behaviour of a 0-5 per cent molyb. 
denum steel with a low aluminium addition, 
In this case the incubation period is longer, and 
it is still more prolonged the lower the tempera. 
ture. The investigators suggest that the 
idealised curve C may perhaps represent the 
true ultimate behavicur of the very resistant 
steels which up to now have shown complete 
stability under test. It must be confessed, 
however, that the evidence is at present very 
scanty. 
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Metallurgical Research in Australia 
By J. NEILL GREENWOOD* 
GENERAL 


THIRTY-THREE years ago the steel industry 
in Australia made a considerable advance by 
the establishment of the iron and steel works 
of the Broken Hill Pty. Company, at New- 
castle, in New South Wales. Another major 
advance occurred about 1930, when the firm 
of Hoskin’s moved from Lithgow to a new site 
south of Sydney—at Port Kembla. The last 
thirty years has seen an enormous increase in 
the secondary industrial activity in the Com- 
monwealth, particularly in New South Wales 
and Victoria. The main centres of this acti- 
vity, from a metallurgical and engineering 
viewpoint, are the two heavy steel-making 
centres mentioned above, together with three 
of the capital cities, Sydney, Melbourne and 
Adelaide. During and since the war ship- 
building and a new iron and steel centre have 
grown up at Whyalla, in South Australia. Mining 
activity throughout the Commonwealth has 
always created a big demand for heavy engineer- 
ing equipment and, together with the railways, 
power plants and road construction, constitutes 
the main outlet for heavy engineering pro- 
duction. The lighter steel industries—wire, 
strip, sheet, tubes, &c., are clustered in general 
around the main heavy steel centres, whilst 
the lighter engineering industries, including 
aircraft and automobile construction, die- 
casting and non-ferrous fabrication, are located 
in the capital cities. Almost all the operating 
companies have close technical associations 
with British or American counterparts and 
can draw on the research facilities of these. 
This has retarded the establishment of research 
laboratories in even the larger metallurgical 
concerns until the last few years. However, 
most such organisations have long-established 
development departments, concerned with 
improvements in process work. 

Along with this industrial development there 
has been a growth of teaching and research in 
the academic and governmental spheres. 

Twenty-five years ago a School of Metal- 
lurgy was established in the University of 
Melbourne and, largely because of the absence 
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of physical metallurgy facilities in Australia, 
this school has specialised on this branch of the 
subject, whilst maintaining a balanced course, 
including ore-dressing and extraction metal- 
Three years ago a separate post- 
uate department for metallurgical research, 
the Baillieu Laboratory, was also established. 
The close proximity of the Melbourne School 
to the Munitions Supply Laboratories (now 
Defence Research Laboratories) at Maribyrn- 
ong, led to the development of a strong metal- 
jurgical section there and this has been asso- 
ciated with ad hoc service investigations 
though in recent years it has also been assisting 
private industry in the solution of its problems. 
During the war the Defence Research Labora - 
tories opened branches in Sydney and Adelaide 
and they now fulfil the same function in New 
South Wales and South Australia, respec- 
tively, a8 those of the parent laboratory in 
Victoria. Two divisions of the Council for 
Scientific and Industrial Research—Aeronau- 
tics and Tribophysics, respectively—are located 
in Melbourne and both have metallurgical 
research sections. The council also maintains 
a physical metallurgy section, working in the 
Baillieu Laboratory. 

There is nothing in Australia comparable 
with the Research Associations of Great Britain 
or the private research foundations of America. 
The nearest approach to private company 
research laboratories associated with metal 
fabrication is that of Metal Manufacturers 
(Non-ferrous) at Port Kembla, and the one 
now being established by the Broken Hill 
Pty. Company,, at Newcastle, and neither of 
these is concerned with fundamental work. 


RESEARCH PROJECTS 


With this overall picture of development in 
the secondary industries and in higher educa- 
tion, a few of the high lights of metallurgical 
research in Australia can now be given. 

(a) University of Melbourne.—Fundamental 
studies of the mechanism of deformation under 
prolonged stress are being pursued, using X-ray 
diffraction and microscopic technique. In 
particular, the influence of strain-rate and 
temperature on the breakdown of crystals is 
being studied and the mechanism of “slip- 
less flow’ determined. Bragg’s theory of the 
relationship between ultimate crystallite size 
and the tensile strength of metals has been 
confirmed for the four metals, iron, copper, 
tungsten and tantalum. 

In conjunction with the Division of Aero- 
nautics (C.S.I.R.), the influence of cycle-fre- 
quency and stress-magnitude on the crystel 
breakdown is being studied in an attempt to 
elucidate further the mechanism of fatigue 
feilure. 

In common with many other laboratories, 
throughout the world, the C.S.I.R. section 
working in the Baillieu Laboratory is inter- 
ested in titanium. The metal has been pro- 
duced from Australian raw materials and has 
been worked by swaging and wire-drawing as 
well as by rolling to thin strip. The properties 
in the annealed and cold-worked condition 
have been determined. 

Fundamental work on the allotropic trans- 
formation in titanium is well advanced and 
tentative phase diagrams for Ti-H, Ti-Cr and 
Ti-Fe (all at the Ti end) have been established. 
A general survey of the influence of solute 
atoms on the «—f transformation is being 
made. In 1949 work on specific heats and the 
mechanical properties of alloy systems, based 
on titanium, will commence. 

An old project in the Metallurgy School, 
namely, the creep of lead and its dilute alloys, 
is being revived after a survey of the work of 
the past fifteen years. 

(b) University of Sydney.—In the Depart- 
ment of Chemical Engineering, two projects 
are in hand—an investigation of the anodic 
behaviour of lead-tin alloys in @ solution of 
fluoboric acid with a view to using this for 
electrolytic polishing purposes, and an investi- 
gation of phase equilibria in ternary and 
gps systems of low . melting-point 

oys. 

(c) The Council for Scientific and Industrial 
Research.—In the Division of Tribophysics 
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there are two sections dealing, respectively, 
with frictional studies and metal physics, 
the work of the two sections being closely 
interlocked. The main projects are concerned 
with the plastic properties of metals, the mecha- 
nism of phase-changes, the influence of surface 
films in connection with lubrication and the 
mechanism of metal cutting. 

The work on plasticity involves measurement 
of specific heat of deformed metals, and 
a study of crystal boundary influence, using 
X-ray monochromators, is being developed. 

In the study of phase-changes radio isotopes 
are being used to observe self-diffusion in tin 
and the diffusion of cobalt in iron. 

In friction studies, the nature of films at 
metallic surfaces is of importance. It has 
been shown that on metals lubricated with 
fatty acids the boundary lubricating proper- 
ties arise from a film of the metallic soap. 
Electron diffraction studies show that the 
temperature of breakdown of the lubricant 
corresponds to disorientation of this soap 
film. 

Frictional research, using taper section 
methods of examination, has shown that a 
heavily deformed layer is formed at the sur- 
face even with very slow-speed sliding under 
lubricant-free conditions. 

In the Division of Aeronautics the research 
work in the physical metallurgy section can be 
divided into phase-diagram determination, 
powder metallurgy, precipitation-hardening 
phenomena, and corrosion. 

After a survey of the periodic system, 
the alloys of chromium with tungsten and 
beryllium, respectively, were chosen as promis- 
ing in the field of high temperature creep- 
resistant materials. The phase systems of 
these two groups of alloys are being deter- 
mined as a basis for further work. - It has 
been necessary to develop special techniques 
for the study of these alloys. Chromium being 
the basis metal, an examination of the pos- 
sibilities of producing oxygen-free chromium 
has resulted in a method for direct production 
of electrolytic chromium, containing less than 
0-05 per cent oxygen. 

In powder metallurgy an investigation is in 
hand to determine the effect of particle size 
distribution and surface area on the sintering 
of metal powder. The process of sintering is 
followed by a special dilatometer, which simul- 
taneously measures changes in dimensions and 
resistivity at temperatures up to 900 deg. 
Cent. 

In the field of corrosion, potential measure- 
ments are being carried out on stressed speci- 
mens under conditions which favour and 
inhibit film formation, respectively. The 
oxidising potentials of very thin films of mois- 
ture on metal surfaces are also being investi- 
gated in conjunction with a study of condenser 
tube corrosion. It is hoped also to throw some 
light on so-called ‘ fretting ” corrosion. 

(d) The Defence Research Laboratories.— 
This group of laboratories fills a gap between 
the university and C.S.I.R. laboratories on 
the one hand and the industrial laboratories 
on the other. Much of the work in the past 
has been of an ad hoc nature but more and more 
long-term work is being undertaken. 

A full set of mechanical properties of a low- 
alloy eutectoid steel (0-5 per cent Cr and 
0:75 per cent C) at constant hardness levels, 
after different isothermal quenching treatment, 
as compared with more conventional hardening 
and tempering treatments, is being made to 
determine the influence of structure on pro- 
perties. 

The effects of overheating on the mechanical 
properties of steel and the correlation of matte 
facet fracture with these, is being studied to 
determine a rational interpretation of specifi- 
cations. It is hoped to determine the reason 
for the matte facet fracture. 

For many years electroplating investigations 
have been carried on, partly. to determine the 
fundamentals of plating and partly to solve 
the problems of the industry. Present investi- 
gations include direct-plating of chromium on 
to aluminium, electro-polishing of martensitic 
stainless steel and the anodic colouring of 
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stainless steel. A plant for regular production 


.of electrolytic iron for use in experimental 


work, is under construction. 

Some atmospheric corrosion tests on engi- 
neering metals under rural, marine and indus- 
trial conditions in Victoria are being carried 
out. 

On the more fundamental side, X-ray dif- 
fraction and electron microscope techniques 
are being worked out. In particular, X-ray 
technique for the study of elastic constants 
and ultimately of internal stresses in metals 
and of plastic deformation is being developed. 

(e) Industrial Laboratories—As mentioned 
earlier, the industria] laboratories of the 
Commonwealth have up to the present been 
largely concerned with their own developmental 
problems. In this connection the Broken Hill 
Pty. Company, has shown remarkable 
versatility. During the war, for example, they 
promptly developed a new bullet-proof steel, 
utilising readily available chrome and zirconium, 
in place of nickel and molybdenum which were 
in short supply. Not only were all necessary 
ferro-alloys produced but also metallic 
magnesium, tungsten powder and tungsten 
carbide. It is in fact typical of the 
enterprising nature of this company that before 
the end of the war Australia was substantially 
self-sufficient with respect to carbide-tipped 
tools and carbide wire-drawing dies. The 
development of the manufacture of open- 
hearth, free-cutting steels, and steels for wood- 
working tools, &c., are other examples of the 
way in which this country is solving its major 
and minor metallurgical problems. 

Another organisation which built research 
laboratories just before the war is the McPherson 
Pty., Ltd., in Melbourne. This firm is one of the 
most important machine-tool manufacturing 
concerns. Its research department is at pre- 
sent occupied with three major projects, namely, 
the co-ordination of tool design and treat- 
ment with performance, the development of 
metallurgical control in its iron foundry, 
particularly with respect to sands and metal- 
lurgical control of supplies and treatment in 
connection with bolt manufacture. 

On the non-ferrous side, metal manufacturers 
of Port Kembla have for many years been to 
the fore in scientific control and investigation. 
Recent technological research has been asso- 
ciated with the flow of copper in tube extrusion 
presses, and with the corrosion fatigue of copper 
cables wound on Australian hardwood drums. 
Apparently vapours given off by some woods, 
in conjunction with vibration in transit, are 
able to cause failure. 

Several metallographic investigations are 
also in progress relating to the influence of 
arsenic, phosphorus and antimony on the 
microstructure and mechanical properties of 
aluminium and brass, and the influence of 
phosphorus on the hot-working of a copper- 
nickel alloy. 

Both the Broken Hill Pty. Company and the 
Metal Manufacturers Pty., Ltd., have recently 
built new laboratories to house their research 
departments. 


CONCLUSION 


From this brief survey it will be evident that 
there is a wide range of metallurgical research 
work being carried out in Australia. Attached 
to every laboratory there are well-equipped 
workshops for it has been found necessary to 
rely on these for the construction of equip- 
ment—it being quite impossible to wait the 
two years and sometimes more needed by 
British manufacturers to supply the require- 
ments. Consequently, X-ray sets, electron 
diffraction sets, testing machines of all types, 
and accessory laboratory equipment are now 
made locally. More and more the Australian 
scientist, like the manufacturer, has been thrown 
back on his own resources, and the equipment 
constructed will bear favourable comparison 
with that of long-established concerns over- 
seas and, of course, costs less. It is evident, 
too, that before long the big industrial labora- 
tories of England and America will have their 
counterparts in Australia and possibly research 
associations will be established, though on a 
different basis from those in England. 
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DEFENCE IN 1949 


A sTuDY of the two Defence White Papers 
issued in 1948 and 1949 indicates very 
clearly a change in the Government’s 
attitude towards defence. In 1948 the main 
emphasis was laid on the need for a sound 
and strong economy to enable this country 
to furnish its contribution to the armed forces 
of the United Nations, when required ; 
on reductions im our armed forces and in 
our commitments overseas, and on our 
defence requirements for the coming year. 
Indeed, the 1948 White Paper was very 
aptly entitled a “Statement relating to 
Defence,” for by no stretch of imagination 
could it have been described as a Statement 
on Defence. To-day, however, the story 
is very different. The Statement on Defence 
recently presented to Parliament sets out 
clearly and concisely our defence plans, 
based on the changed international situation. 
It is now the future that has first considera- 
tion—what must be done to build up and 
equip new and efficient units and provide 
them with new weapons to meet our obliga- 
tions to the Commonwealth and Western 
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Union and to take our share in future plans 
for the defence of the North Atlantic area. 
Though couched in the guarded terms to 
be expected in a Government doeument, 
the 1949 White Paper makes it quite clear 
that, for the present at any rate, His Majesty’s 
Government has abandoned hope of the 
build-up of a United Nations Armed Force 
and is basing defence plans on regional 
security arrangements. 

There can be no one in this country who 
does not profoundly deplore the deteriora- 
tion in international relations and the pro- 
gress of the “cold war,” which, if it con- 
tinues long enough, may well develop into 
a “shooting war.’ On the other hand, 
if a possible enemy is to appear on the hori- 
zon, the sooner he appears the better, if 
our defence plans are to be properly thought 
out and co-ordinated. Those of us who 
studied Imperial strategy in the years 
following the 1914-18 war will remember 
the lack of cohesion in the views of our 
fighting services. The Admiralty had Japan 
in mind as our likely enemy and were mainly 
concerned with plans for getting the fleet 
out to Singapore in time to save Hong 
Kong. The War Office, on the other hand, 
thought only of Russia, while the newly- 
formed Royal Air Force—with the aid of 
many columns in the newspapers describ- 
ing the results of air exercises over London 
—were busy telling us that our one danger 
lay in enemy bombing attacks; though, 
with Germany then prostrate, we were not 
told which of our possible enemies possessed 
bombers of sufficient range to attack this 
country. After referring to the work of 
the three fighting services during the past 
year—why the section concerned should be 
headed ‘‘ Developments in the Past Year” 
is not clear—the 1949 White Paper deals 
with plans for co-operation with the other 
Commonwealth countries and the Brussels 
Treaty Powers. As the result of the meeting 
of Commonwealth Prime Ministers last 
October, substantial progress has been made 
in establishing a basis for developing military 
co-operation, and the Government has now 
great hopes of improving the existing arrange- 
ments both for military co-operation and 
consultation on military planning. The 
statement adds little to the information 
already published in connection with the 
Western Union defence arrangements, but 
emphasises the importance of the Western 
Union Chiefs of Staff Committee and the 
Western Union Military Supply Board. 
The former works out the shape and size 
of the Forces to be maintained and formu- 
lates requirements in weapons and equip- 
ment; the latter deals with ways and 
means, and with plans for the develop- 
ment of a balanced war potential at the 
disposal of the Western Union countries. 
Plans have already been made for equipping 
the Western Union Air Defence Forces. 
“Meteors” and “Vampires”’ are being supplied 
to France, Belgium and Holland and arrange- 
ments are well advanced for their manu- 
facture under licence in those countries. 
British ground radar equipment is also being 
supplied for an integrated early warning 
system. In view of the emergency measures 
authorised in September, 1948, the increase 
of £1074 million in the estimates for the 
three fighting services over the 1948/49 
estimates is not excessive. One-third of 
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the increase is, in the main, accounted for 
by increased rates of pay, and two-thipds 
by the necessity for overhauling and moder. 
nising equipment. 

Apart from the cost of repairing the vagt 
stocks of vehicles and other equipment left 
over from the war, it has become essential 
to provide the forces with the improved 
arms and equipment required under modern 
conditions of warfare. Both the Arny and 
the R.A.F. re-equipment programmes make 
provision for improved radio and radar and 
both services are to spend considerable 
sums on a much-needed vehicle overhay] 
programme. The re-equipment of our fighter 
squadrons with the latest jet aircraft is also 
to be continued at an increasing rate, 
It is, however, regrettable that no more 
than a token provision has been made for 
new naval construction, apart from the 
continuation of work on ‘ships now building 
and provision for additional naval aircraft, 
As recently emphasised in this journal, 
fast anti-submarine vessels to replace our 
wartime frigates are urgently required if 
we are to cope successfully with the greatly 
increased underwater speed of the modern 
submarine. The Admiralty is, of course, 
alive to the danger, but no doubt it 
is still awaiting the results of the trials now 
in progress with aluminium hulls and gas 
turbine engines. There are great hopes that 
they will result in the production of a fast, 
relatively cheap vessel as an alternative to 
the anti-submarine ‘“‘ Weapon”’ class de- 
stroyer. The White Paper reflects the 
Government’s concern at the lack of skilled 
men in the Services—a concern which is 
applicable to all the three fighting Services. 
For although the recruiting of regulars for 
the Navy is entirely satisfactory, a very 
high proportion of men refuse to re-engage 
for pension after completing their first period 
of continuous service. For there can be 
little doubt that the new social benefits 
introduced since the war have done much to 
weaken the argument that the disadvantages 
of life in the Services are largely counter- 
balanced by the advantages. The naval 
pension, for example, which the chief or 
petty officer receives at the age of about 
forty, is no longer so important to him, in 
view of the still larger pension he and his 
wife are to receive in the future under the 
National Insurance Scheme. Fortunately, 
as the White Paper makes clear, measures 
are now being worked out with industry for 
the resettlement of time-expired men in 
civil life. This is the crux of the problem 
and a comprehensive scheme for providing 
openings for ex-Regulars should very greatly 
stimulate both recruiting and re-engagement. 


AGRICULTURAL MACHINERY 


Some time ago the organisation known as 
P.E.P. (Political and Economic Planning) 
set up an engineering group, which is en- 
gaged on the preparation of a series of reports 
on the British engineering industries. This 
week, the first of that series has been pub- 
lished. It deals with the agricultural 
machinery industry. It is an industry 
which ,has developed in this country to 4 
remarkable degree in the last decade or 80. 
The compilers modestly suggest that their 
report is not primarily a technical document, 
but that it has been written for the indus- 
trialist, the economist, and for all who are 
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interested in the future of the industry. 
Yet engineers will find much that is instruc- 
tive in its pages. For P.E.P.’s engineering 
group has carried out its first task well, 
and particularly in its treatise on agricul- 
tural machinery there is to be found a great 
deal of material interesting and valuable to 
cers. 

A study of the growth of any section of 
the engineering industries is a fascinating 
as well as an educational exercise, and the 
statistical material alone which is contained 
in this report is sufficient to show how 
striking have been the changes in the agri- 
cultural machinery industry since 1935. 
As an example, it is said that in 1939 there 
were thirteen horses to every tractor on 
British farms, and that not more than 
55,000 tractors were then at work. To-day 
the ratio between horses and tractors is 
about 2 to 1, and it is calculated that more 
than 250,000 tractors are employed on the 
farms of this country. The circumstances 
which have wrought so great a change are, 
of course, plain. The privations caused by 
the war and by the economic difficulties 
which have arisen since it ended have made 
it imperative for this country to grow as 
much of its own food as possible, and there- 
fore to bring greater areas of land under 
the plough than ever before. It must be 
remembered also, as the report observes, 
that the increased knowledge of machinery, 
resulting from a mechanised war, has brought 
the demand for machine power on the land 
to record proportions. But that demand 
has not been confined to tractors alone. 
The range of power-driven implements 
has also been progressively expanded, and 
farmers have become much less reluctant 
than they were to employ machines designed 
to lessen the burden and speed up the per- 
formance of many agricultural tasks. Thus 
in a comparatively short time, agricultural 
machinery manufacturing, which not long 
before the war was still rather a ‘ poor 
relation” of the other engineering indus- 
tries of this country, has become an important 
and prosperous branch of the family. It 
is also a branch which is now making a 
praiseworthy contribution to British export 
trade. The value of tractors and implements 
sold overseas last year amounted to more 
than £26,000,000. The agricultural machi- 
nery industry, however, has accomplished 
much more than a greatly increased output. 
It has paid and continues to pay careful 
attention to technical development. As 
@ consequence, not only have improved 
designs of implements already familiar to 
farmers been developed, but new implements 
intended to assist the modern scientific 
practice of agriculture have also been intro- 
duced. Combine harvesters, grain driers, 
green crop plant, root handling machines 
and grass-drying apparatus are but a few 
examples of equipment, the design of which 
in recent times has engaged the special 
attention of engineers. The increasing inter- 
est being shown by farmers in machines of 
these kinds is a clear indication that efforts 
to perfect them have not been made in vain. 
But, as the P.E.P. report suggests, it is not 
easy to summarise technical development 
over so wide and heterogeneous a field as 
that covered by the agricultural engineering 
industry. Undoubtedly, there is much that 
remains to be done. There is, for instance, 
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the problem of standardisation, which is 
by no means a simple one in an industry 
whose products show such great diversity. 
On balance, however, according to the report, 
the industry compares well in the matter of 
technical advance with contemporary deve- 
lopment in other fields of engineering. 
Moreover, past records and present achieve- 
ments indicate that agricultural engineering 
has made at least as much progress in this 
country as it has in Canada and the U.S.A. 
There is, however, one aspect of agricul- 
tural machinery development on which the 
P.E.P. report makes but little comment. 
It is the desirability that engineers and 
designers should bear in mind all the time 
what may be called the mechanical require- 
ments of farmers, and that they should 
be ready to give attention to farmers’ views 
on the operation and effectiveness of the 
machines which are produced, The fact 
that they are increasingly doing so is demon- 
strated by the growing confidence of the 
farming community in the abilities of agri- 
cultural machinery makers. For instance 
many farmers to-day, when contemplating 
the purchase of new tractors and imple- 
ments, are ready to offer helpful advice 
about the condition of the land on which 
they must work. As Dr. Cornelius Davies, 
President of the Institution of British Agri- 
cultural Engineers, said in a recent talk on 
the subject, it is not easy to lay down yard- 
sticks for any particular machine, so many 
variables and local conditions have to be 
borne in mind. In some quarters it is sug- 
gested that the home demand for agricul- 
tural machinery is not likely in the immediate 
future to go much beyond its present level. 
That level is admittedly high, but at the 
same time the probability must not be over- 
looked that as farmers add to their experience 
of mechanised agriculture, they will become 
more and more selective in the choice of 
their equipment. Without adhering too 
rigidly to the dictum that “the customer is 
always right,” agricultural engineers will 
profit much by continued co-operation with 
farmers in developing and producing the 
tractors and implements which to-day are 


_ the chief essential to successful husbandry. 
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Obituary 
ROBERT L. ANGUS 


We record with deep regret the death 
of Mr. Robert Lawrence Angus, of Lady- 
kirk, Monkton, Ayrshire, which occurred 
on February 18th at a nursing home in 
Glasgow. He had been prominent in the 
affairs of Scottish industry for many years, 
and was especially well known in iron and 
steel and mining circles, both at home and 
overseas, 

Robert Lawrence Angus, who was born 
at Monkton in 1882, was the son of the 
late Mr. Robert Angus, D.L., J.P. He 
was educated at Fettes, and for the whole 
of a distinguished business career was 
actively associated with the firm of William 
Baird and Co., Ltd., of Glasgow, to the 
chairmanship of which he succeeded on the 
death of his father. Mr. Angus was also 
chairman of Bairds and Dalmellington, 
Ltd., Bairds Mining Company, Ltd., the 
Ayrshire Navigation Company, Ltd., and 
the Sierra Leone Development Company, 
Ltd. In addition to these offices, he served 
on the boards of several other companies, 
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including Bairds and Scottish Steel, Ltd., 
the North British Locomotive Company, 
Ltd., Ferguson Wild and Co., Ltd., and the 
Midland Bank, Ltd., and for some years he 
had been deputy chairman of the Clydesdale 
Bank, Ltd. 

Mr. Angus’s activities, however, were not 
solely restricted to the business respon- 
sibilities which he so ably discharged. He 
took considerable interest in the affairs of 
the Mining Association of Great Britain 
and in the work of the Ayrshire Coalowners 
Association, of which he had been chairman. 
In the public life of his county, Mr. Angus 
will be long remembered for his valuable 
services as Deputy Lieutenant, and as a 
member and former President of the Ayr- 
shire Agricultural Association. 
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STATUS OF THE ENGINEER 


Srr,—In your issue of February 11, 1949, 
you refer to a proposal by Mr. E. 8S. Waddington 
that the Institutions should consider the forma- 
tion of a joint council to study among other 
things the desirability of registration for pro- 
fessional engineers. 

The Engineers’ Guild consists entirely of 
engineers of the highest qualifications to whom 
the term “‘engineer”’ in the true meaning is 
wholly and strictly applicable. 

Its aims are to promote and maintain the 
unity, public usefulness, honour and interests 
of the engineering profession, and it is, of course, 
deeply concerned with the status of the engineer, 
and, accordingly, interested in registration. 

The question of registration presents many 
problems. A detailed study of the Registration 
Laws in effect in British Dominions and foreign 
countries and of the working of the arrangements 
for the registration of architects, doctors and 
dentists in this country is clearly an essential 
preliminary. The Council of the Guild recently 
referred this matter to one of its committees 
which would be very glad to consider any 
suggestions from professional engineers. 

W. A. M. ALLAN 
Honorary Secretary, Engineers’ Guild. 
London, 8.W.1, February 21st. 





LOCOMOTIVE COMPARISONS 


S1r,—I venture to state that in my opinion 
your correspondents are off the track in some 
respects. 

What were the weather conditions when the 
600-ton train was hauled over Shap and 
Beattock, and the 750-ton train from Darlington 
to York ? So much has been written about the 
slipping propensities of the L.M.S. and S.R. 
4-6-2s that one can only conclude that they 
are over-cylindered and a real case is made out 
for a 4-8-4 of about 45,000 lb to 48,000 lb t.e. 
And, to obtain the maximum use of the eight 
coupled arrangement, a long stroke must be 
used to help the climbing and acceleration. I 
recommend a three-cylinder machine, 18}in 
by 80in at 275 lb to 280 lb pressure, 75in wheels. 

The ‘ Princes” in the past, and the S.R. 
4—6—2s show that this wheel is quite big enough 
for 90 m.p.h. downhill, and, unlike the 
“Counties,” this engine would have ample 
boiler and firebox capacity, plus the flexibility 
that the trailing bogie confers. I think that if 
the L. and N.E. Pz 2-8-2 had been built as a 
4-8—4, it would have been much more successful 
and still running as such. 

There is a clear case for engines of this size 
on the East and West Coast, and to a lesser 
degree on the G.W.R. to Plymouth and 
Birmingham and the 8.R. to Exeter. 
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An alternative would be a 4-8-0, 75in wheels 
(4), 16}in by 28in, and 280 lb pressure, for the 
G.W.-if not the S.R. 

As for the H.R. a 4-8-0 version of the 
“‘ Scots,” with, say (3) 18in by 28in cylinders, at 
250 Ib., or (3) 18in by 26in at 275 Ib., all these 
engines could be used as freighters when 
necessary. 

And why could not the Chapelon 4—6—2s 
and 4-8-0s be tried out ? Modified to fit the 
loading gauges, of course. But the all conquer- 
ing diesel-electric in 2800 h.p. units may well 
sweep the board. 

Why did South Africa and New Zealand 
revert to 4-8—-2s and 4-8—4s from the Garretts 
for express work ? And, how would the water 
pick-up be used—that is, how would the levels 
be maintained in both tanks with a water 
scoop, within the limits of the loading gauge ? 

The South Australian 4-8-4 light “‘ 520” 
class have a surprising turn of speed for a 
5ft 6in driving wheel, so what would a heavier 
machine with 75in wheels be able to do, if 
backed by an adequate boiler, and a grate 
area of, say, 63 to 70 square feet, with a 
mechanical stoker ? 

And I hope that the British Railways will 
be able to ease the loading gauge of their 
principal lines, say, to the German figures. 

Epw. H. Jostin 
Port Lincoln, South Australia, 
January 7th. 





POLITICS, TRADE UNIONS AND WORK 

Smr,—The article appearing in your issue of 
December 24, 1948, is worthy of greater pub- 
licity than a highly specialised journal such as 
THe ENGINEER can give. In fact, in THE 
ENGINEER your contributor is really preaching 
to the converted and putting into most appro- 
priate words what all really thinking engineers 
already have in mind. The article should be a 
message to the people; all are concerned ; it 
should not be lost in a publication which passes 
in a week. 

I have been surprised to find that, amongst 
my engineering acquaintances, many sub- 
seribers to or readers of your journal, few have 
read the article ; that may be due to its appear- 
ance on the eve of Christmas when thoughts 
were elsewhere; but I am more inclined to 
think the omission is due to the vast amount of 
reading matter that is presented to-day. So 
much is published that the gems of thought are 
lost in the swamp of journalism. We are 
addicted to glancing through technical journals, 
reading only those articles which apply to our 
particular problems. More often journals are 
prefaced with a sticker which lists the officials 
to whom the issue is to be circulated, with a 
request to read and pass on promptly; so a 
flick through the pages and an initial on the 
sticker suffices to clear another item. 

So, Sir, I venture to suggest that you would 
perform a public service if you issued the 
article in pamphlet form; that you put a 
copy of the reprint in every copy of a week’s 
issue of THE ENGINEER; that you offer to 
supply copies of the reprint at so much per 
100, and suggest that subscribers may wish to 
pass the forceful message to their general staff. 
By so doing you and your contributor may 
sow a seed producing a fruitful crop, when 
confused political thinking (if you can call it 
thinking ?) is rushing humanity to disaster. 

Your title “ Politics, Trade Unions and 
Work ” was, I think, unfortunate. We are 
sick of those words. Your contributor’s theme 
itself merited a happier and more attractive 
title; it would have caught the reader’s eye 
and mind better as “‘ Belovedness in the Bus.” 

W. Howes 

London, 8.W.16, February 19th. 





[The article to which our correspondent 
refers has been reprinted and some thousands 
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of copies have been sent out to those who asked 
for them. As was announced in our issue of 
December 31st, the price is 7s. 6d. per 100 
copies. Perhaps, after all, more people read 
THE ENGINEER than our correspondent 
imagines! Perhaps, after all, the article was 
not “lost in a publication which passes in a 
week ”’ !] 





The Chamber of Shipping of 
the United Kingdom 


Part of the annual report of the Chamber 
of Shipping of the United Kingdom deals with 
the restoration of the British Merchant Navy. 
In 1939 some 17,750,000 gross tons.of shipping 
was commercially owned and shown on the 
U.K. Register. At the end of 1947 the fleet 
stood at about 16,500,000 gross tons, apart 
from about another million gross tons on bare- 
boat or time charter to the Ministry of Trans- 
port, or returnable to other countries. By 
the end of 1948 the tonnage owned in the U.K. 
had increased to about 17,000,000 gross tons, 
but about 500,000 gross tons of shipping was 
returned to other countries last year. Thus 
the total tonnage on the U.K. Register owned 
and returnable was at the end of 1948 about 
the same as at the corresponding date in 1947. 
At the end of 1948 there was approximately 
1,400,000 gross tons of shipping under con- 
struction in British yards, compared with 
about 1,500,000 tons in the previous year. 
The replacement of war losses and obsolescent 
tonnage has been delayed by high costs, short- 
ages of materials and component paris, and 
uncertainties as to deliveries. Vessels, the 
report states, are from two to three times as 
costly to build as in the years immediately 
preceding the war, and take at least twice as 
long in construction. In addition to such costs 
there have been increases in running costs, 
wages, stores, insurance, fuel, and port charges. 
Modern ships, it is pointed out, require as 
regards machinery a much greater expenditure 
for maintenance, compared with pre-war days, 
and in the case of the internal combustion 
engine a great increase in electrification and 
many other developments have to be paid for 
out of ships’ earnings. Having regard to all 
these factors, the way in which British ship- 
owners have faced the problem of replace- 
ment as shown by the volume of tonnage 
contracted for, constitutes an act of fa'‘th 
and courage, which can rarely be equalled, 
and which certainly has never been surpassed 
in the commercial history of this country. 


—___———— 


Literature 
SHORT NOTICES 


Microwave Transmission Design Data. By 
Theodore Moreno. London: McGraw-Hill 
Publishing Company, Ltd., Aldwych House, 
W.C.2. Price 24s.—This book is intended to 
be a reference work for radio engineers who are 
concerned with microwave systems or com- 
ponents. A number of sources of information, 
including the wartime reports of the M.I.T. 
Radiation Laboratory and other organisations, 
have been tapped to provide the material for 
the book, which can be regarded as a completely 
revised and up-to-date version of an earlier 
volume, ‘‘ Microwave Transmission Design 
Data,” published by the Sperry Gyroscope 
Company in 1944. The subject matter is con- 
fined to microwave transmission lines and 
associated components, no attempt being made 
to discuss associated topics, such as generation, 
reception, propagation or measurement tech- 
niques. Transmission line theory as applied to 
all classes of microwave transmission lines is 
generally dealt with in the first three chapters. 
Coaxial lines and flexible cables, again only 
considered from the ultra high-frequency view- 
point, are discussed in the next three chapters. 
Chapters 7 to 11 cover wave guides, with special 
emphasis on practical structures and com- 
ponents to supplement the basic theory which 
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has been so well treated in recent publications, 
There is a chapter on dielectric materials and 
their properties at microwave frequencies, and 
the book concludes with a chapter on cavity 
resonators. 





Power fromthe Wind. By Palmer C. Putnam, 
New York: D. Van Nostrand Company, Inc, 
London : Macmillan and Co., Ltd., St. Martin’s 
Street, W.C.2. Price 33s. net.—For six yoars, 
beginning in 1939, a group of scientists and 
engineers, under the auspices of the S. Morgan 
Smith Company, carried out extensive theo- 
retical and practical work on the technical 
problems of a 1250kKW windmill, with the 
general object of assessing the possibilities of 
generating electricity by wind power. ‘This 
book presents an interesting record of the work, 
of the technical problems that faced the 
investigators, of the attempts made to over. 
come these difficulties and of the findings and 
conclusions that transpired. The bulk of the 
text is directly concerned with the design, 
construction and operation of an experimental 
1250-kW wind turbine unit set up on 
Grandpa’s Knob, a mountain near Rutland, 
Vermont. In the author’s view this installation 
showed that the technical problems of the 
1250-kW wind turbine are not only understood, 
but have been solved, while the economic 
problems of cheaply producing such a unit may 
be insoluble without Government aid. Although 
the experiment was therefore only partly con- 
clusive, it represents a valuable preliminary 
exploration of the economics of wind power. 
Without regard to the results achieved, how- 
ever, the book merits attention as a very read- 
able account of an enterprising private venture 
in engineering. 





Principles of Radar. By Denis Taylor and 
C. H. Westcott. London: Cambridge Uni- 
versity Press, Bentley House, 200, Euston 
Road, N.W.1. Price 12s. 6d. net.—This book, 
which is one of a new series of monographs on 
modern radio technique, is intended to be an 
exposition and survey of the principles under- 
lying radar design. As such, it should interest 
readers who have some knowledge of the basic 
principles and pre-war practice of radar, but 
have been unable to assimilate the mass of 
detailed information released recently. Accord- 
ingly this book deals mainly with the factors 
that control the performance of various designs 
of radar equipment and determine suitability 
for a given purpose. Specialised aspects of the 
subject, such as microwave technique, circuits 
for receivers and display systems, and the 
detailed behaviour of the components parts of 
radar equipment, which are outside the scope 
of this single volume, will be dealt with in other 
monographs of the same series. 





BOOKS RECEIVED 


Elementary Structural Analysis. By John Benson 
Wilbur and Charles Head Norris. London: 
McGraw-Hill Publishing Company, Ltd., Aldwych 
House, W.C.2. Price 36s. 

Essential Metallurgy for Engineers. By Archibald 
Comley Vivian. Third edition. London: Sir 
Isaac Pitman and Sons, Ltd., Pitman House, Parker 
Street, W.C.2. Price 12s. 6d. 

Motor Vehicles of To-day. Vol. 1: Commercial 
Vehicles. By M. M. Williamson and G. W. William- 
son. London: Paul Elek Publishers, Ltd., 38, 
Hatton Garden, E.C.1. Price 35s. 

Plasticity as a Factor in the Design of Dense 
Bituminous Road Carpets. By L. W. Nijboer. 
London: Cleaver-Hume Press, Ltd., 42a, South 
Audley Street, W.1. Price 28s. 

University Directory of Railway Officials and 
Railway Year Book, 1948-49. London: The 
Directory Publishing Company, Ltd., 33, Tothill 
Street, Westminster, S.W.1. Price 30s. 

Calculation of Fault Currents in Electrical Net- 
works. Second edition. By R. T. Lythall. Lon- 
don: Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, W.C.2. Price 12s. 6d. 

Guide to the Coalfields, 1948. Edited by R. H. 
Walkerdine and C. Treharne Jones. London: 
The Colliery Guardian Company, Ltd., 30 and 31, 
Furnival Street, Holborn, E.C.4. Price 15s. 

Industrial Directory of Wales and Monmouthshire. 
Edited by John Pares. Cardiff: Industrial Associa- 
tion of Wales and Monmouthshire, Aberdare House, 
Mountstuart Square, Cardiff. Price 10s. 6d. 
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Rotary, Oscillating 
Seals 


INSTITUTION OF MECHANICAL ENGINEERS 


T a general meeting of the Institution of 
A Mechanical Engineers, last Friday, Feb- 
ruary 18th, the Council retiring and nomina- 
tion lists were first presented and, there being 
no additional nominations, the names read 
out constitute the nomination list for the 
election of the Council at the annual general 
meeting on March 25th. 

The following papers were presented and 
discussed :—‘‘ Rotary and OscillatingSeals,”’ 
by T. E. Beacham, B.Sc. (Eng.), M.I.Mech.E.; 
“Reciprocating Seals,” by F. H. Towler, 
M1Mech.E. 

Discussion 


Mr. H. O. Conway said that he believed 
there was a fundamental difference in prin- 
ciple between the ordinary U-seal with its 
variants and the rectangular or O-seal. The 
U-seal was supposed to have been invented 
about 150 years ago by one Benjamin Hicks, 
although he believed that it was in use on air 
and water pumps long before that. The rect- 
angular or square section seal was invented 
in 1935, while the Christiansen patent for the 
()-seal was taken out in the United States in 
1933. Although there did not appear to be 
any British patent for this particular seal, it 
had been very widely licensed and used in 
America. In that connection it was of 
interest that in the Journal of the Institution 
for 1857, page 88, a railway feed pipe con- 
nection was described which seemed toembody 
all the features of the Christiansen invention. 

It was a fact that the square or round seal 
acted in a different way from the U or lip seal. 
The former relied initially on a compressive 
stress due to its being assembled with inter- 
ference ; the latter relied initially only on a 
bending stress in the section of the seal. 
Unless mechanical spring expanders were 
used, this bending stress might not prevail 
under all conditions of immersion in oil, and 
particularly at low temperature, when the 
elasticity of the material became reduced. 
The rectangular seals illustrated by Mr. 
Towler were not the true compressive stress 
type, but relied on an initial circumferential 
stress, which might be almost as unreliable at 
low temperature as the U-seal. Incidentally, 
seals of this type were at least fifty years old. 

While proprietary designs of rotary seals 
were very widely used on many types of 
machine, it would seem that performance 
often left much to be desired. The primary 
requirement was for true running of the 
shaft, an obvious point, but one which was 
often ignored. The wear on the shaft caused 
by the leather or rubber. of the seal was 
extraordinarily great. As a typical example, 
during a recent type test of an aircraft 
hydraulic pump the wear of a gin hardened 
and chrome plated steel shaft after 130 hours’ 
running at a mean speed of 3600 r.p.m. was 
0-0035in. Wear could be mitigated by 
plunge grinding instead of ordinary grinding 
and by polishing or chromium plating the shaft 
but reseafch was needed to reduce this wear. 


Lire oF SEALS 


Mr. G. A. Wauchope said that at the 
present time it seemed to him that mechanical 
seals were chiefly applied to the solution of 
problems where stuffing-boxes were incon- 
venient, but to employ them generally m2ant 
that they must satisfy the following require- 
ments :—First, the life of the mechanical seal 
must be comparable to that of the other 
parts of the pump, because to replace it 
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involved in most designs the complete dis- 
mantling of the pump by a skilled mechanic. 
While this might not present great incon- 
venience when applied to the circulating 
pumps on motor-car engines and other equip- 
ment where the running time before overhaul 
might be measured in a few thousand hours, 
it was a serious problem in the case of pumps 
dealing with dirty water or other liquids, the 
life of which between overhauls might run 
into tens of thousands of hours. 

In designing the standard centrifugal pump, 
the seal might in some conditions be required 
to withstand a pressure, while at other times 
its purpose might be to exclude air from 
entering the pump; and, because such 
machines were made in quantities and carried 
in stock, it was not convenient to select 
different types of seal for the different pur- 
poses for which the same type of pump might 
be used. The occasions when centrifugal 
pumps were used for pumping clean water 
entirely free from abrasive material were 
fairly infrequent ; and, while the design of 
pumps having to deal with sand or ash might 
justify a special type of seal, standard water 
pumps might very frequently be used for 
liquid which might carry sufficient abrasive 
material to cause rapid wear of the seal. 

If difficulties of the nature which he had 
indicated could be overcome, the mechanical 
seal would then have certain outstanding 
advantages over the stuffing-box. The ex- 
pensive replacement of pump shafts or the 
provision of protective sleeves on pump 
shafts would be eliminated, and the design of 
the pump could be made very compact by 
reduction of the length of the shaft occupied 
by the stuffing-box and the space required 
for repacking, and there would be a saving 
of the labour required for frequent adjust- 
ment and repacking of the stuffing-box. 
Though designers were no doubt fully aware 
of this fact, while the seal might work satis- 
factorily in a new pump with a nicely- 
balanced impeller and new bearings, the 
crucial test came when the impeller had worn 
out of balance and the bearings were also 
worn with vibration and eccentric running of 
the shaft. The seal should not be the first 
part to break down. He believed he was right in 
saying that very little fundamental research 
work had been carried out on the principles 
of stuffing-box design, and it might be that a 
better understanding of them would produce 
designs which were more satisfactory than 
those customarily used. It also seemed prob- 
able that further research work must be 
undertaken to improve mechanical seals, so 
that the performace of both types might 
teach a very high standard. 


FRICTION AND LUBRICATION 


Lieut..Commander J. R. D. Walker, 
R.N.V.R., remarked that a seal was required 
to keep oil back from finding its way down 
the shaft, but nearly all the proprietary seals 
which could be bought depended on leakage 
to lubricate the seal. He did not believe 
that that was really necessary. They were 
working on some designs where the lubrica- 
tion of the seal was kept apart from its main 
function, and in that connection they were 
getting some very interesting results, which, 
he hoped, would shortly appear in an article 
in THE ENGINEER.* On the question of 
reciprocating shafts, there was a way round 


* See page 223 of this issue. 
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the sealing problem, which was to use some- 
thing like a silent block bush. They had 
used that successfully on a rotary type of 
valve. They could be designed to give quite 
large motions and a completely hermetic seal. 

Mr. A. Drysdale said that, apart from its 
propensity to fail at a critical moment, there 
was a good deal to be said for the old 
U-leather yet. Its friction was directly pro- 
portional to the pressure applied to it. He 
found in America recently that one company 
which had had an old press for many years 
with U-leathers fitted in it, and had later 
bought a more modern press with four rings 
of automatic packing, had themselves con- 
verted this second press back to the U- 
leather, both because it was better with 
regard to friction and because they found it 
easier to pack. 

In a reference to static friction he described 
a case which was even worse than friction. 
Some three-throw reciprocating pumps were 
by chance put into Ministry of Supply stores 
for three years with the packings in. (That 
was due to the war ending ; he did not imply 
any criticism of the Ministry of Supply.) 
They had four rings of packing of the auto- 
matic lip type, with’a lantern ring interposed 
for continuous grease lubrication. Probably 
they had been put away improperly dried 
out after testing, and there might have been 
a little acid in the grease, but when they were 
taken out it was found that the actual 
pattern of the packing was etched into the 
rim to a depth of 0-008in to 0-009in, a dis- 
tinct chemical action. There might be some 
possibility of that in machinery which stood 
for any length of time. At any rate, it 
showed the advisability of thoroughly drying 
out plant which was taken out of service 

Mr. D. F. Denny felt that a drawing in Mr. 
Towle1’s paper, which showed how an O-ring 
behaved under pressure, was a little mis- 
leading in two respects. Rubber packing 
materials were practically incompressible, 
and over a pressure range of 3000lb per 
square inch the sectional area would not 
diminish in the way shown. He exhibited 
slides illustrative of work on this problem 
carried out at Imperial College. 

Mr. E. T. Jagger said that in his firm’s 
experience the use of hat packings and cup 
packings was attended with serious dis- 
advantages. These arose, particularly with 
packings made from solid synthetic 1:ubber, 
from the fact that the nip on the base could 
be very critical. Difficulty arose from the 
fact that it was often impossible to nip the 
base tightly enough to prevent leakage at 
this point without squeezing out the heel of 
the packing unduly. On the other hand, the 
plain U-packing with flared lips was very 
well established. While O-rings were satis- 
factory for conditions such as were met with 
in aircraft hydraulics, they were not suitable 
for industrial applications. Whereas in air- 
craft work very high standards of finish and 
dimensional accuracy were obtained, together 
with a short period between overhauls and 
little restriction on the replacement of worn 
parts, it was found, on the other hand, that 
as a general rule industrial practice was lack- 
ing in these advantages. As a result of this, 
something much more robust and something 
less dependent on fine workmanship than 
O-rings was required. On the subject of 
seals for rotating shafts there was probably 
much greater scope for discussion, since the 
present type of shaft oil seal was a much 
newer product than its counterpart in the 
reciprocating shaft application. A much 
better picture of the whole subject could be 
obtained if it was first appreciated that 
rotating shaft applications feli into two 
distinct categories: the case where approxi- 
mately atmospheric pressure only was being 
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sealed, and the case where pressures above 
about 5 lb or 10 lb per square inch had to be 
dealt with. As far as the present-day seal 
of the type using a flexible spring-loaded 
synthetic rubber sealing lip was concerned, 
the presence or absence of pressure was an 
important factor. I should be noted that 
the “atmospheric” category probably 
formed about 90 to 95 per cent of present- 
day shaft sealing applications. The most 
striking thing about Mr. Beacham’s paper 
was that it did not say anything about the 
standard type of seal which was used for by 
far the greater number of applications in 
these days. This seal was designed to have a 
hairline contact with the shaft, and it had a 
spring-loaded sealing lip which was flexible 
over its whole length. The mechanical 
design of the sealing lip was so worked out 
that the first initial period of running gave 
rapid bedding-in of the seal to the shaft, and 
after that the wear was slight. 

Mr. 8. C. W. Wilkinson said that the 
biggest fault so far with seals had been that 
they called for true-running shafts and 
perfect alignment. Such close limits could 
be called for on a new machine, but, as a 
previous speaker had mentioned, this was 
not possible when the seal or the complete 
machine had run for some considerable time 
and the bearings had begun to wear. Another 
big cause of failure with seals was whip in the 
shaft and vibration in the complete machine. 

His firm had developed what was referred 
to as the “ Compact ” seal, in which they had 
endeavoured to allow a misalignment of the 
opposing faces of up to 1 deg., which was 
very considerable, and a whip in the shaft of 
0-010in and an axial float of anything up to 
jyyin. They considered that those limits 
were very reasonable in relation to a machine 
which was getting on in life. Mr. Beacham 
had asked seal manufacturers to try to give 
some indication of the possible life of their 
seals. That was asking a great deal. The life 
of a seal varied with pressure, and it varied 
with the fluid in which it was going to run, 
because the seal might fail due to failure of 
the rubber or due to the seal faces being worn 
out. Another variable was temperature, 
which would affect the rubber components of 
the seal and would often affect seals with 
metal flexible elements. 


SEALs For Fivurps OTHER THAN OL 

Professor J. L. Thomson said the authors 
had restricted their remarks almost entirely 
to oil as the fluid to be sealed against. That 
eliminated a number of difficulties, one of the 
most important being wear not only of the 
seal itself, but of the shaft on which the seal 
worked. With more difficult fluids than oil, 
where it was not possible to rely on good 
lubrication qualities, the question of wear 
could become paramount. He felt that he 
must cross swords with Mr. Towler and Mr. 
Jagger over the remark that the normally 
packed gland was a crude way of effecting a 
seal. He had to agree with that, but he felt 
that it should be qualified by the remark 
that there was nevertheless a very wide field 
of practical application in which this method 
must be employed. The effect of speed on 
wear was important, and that had been 
mentioned, but more important than the 
absolute value of the speed was the total 
amount of rubbing to which the seal was 
subjected. He would take the case of the 
seals in the buffer and recuperator system of 
a gun. There the speed of operation was 
extremely high, but quite simple packings 
could be used at relatively high pressures 
with oil in the recuperator system. The 
ideal would be to have a packing which would 
last the length of service of the gun, but few 
people grumbled if it had to be repaired or 
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replaced four times within the life of the gun. 
He was not giving away any secrets, how- 
ever, when he said that an ordinary recipro- 
cating plunger pump in chemical service or 
oil refinery service completed more cycles in 
an hour than a gun in its entire life, and few 
maintenance engineers would be satisfied to 
repack such a gland four times an hour. In 
aircraft work very considerable improvements 
had been made by an intensive study of the 
performance of glands, and the simplicity 
which had resulted from that study was 
truly remarkable. He felt that if a similar 
study were applied to the normally packed 
gland, great improvements would follow. 
Commander B. H. J. Thoms remarked that 
more difficulty was often experienced in 
maintaining the glands tight when a rotary 
pump was at rest than under pressure— 
confirming the author’s opinion. This was 
one of the main weaknesses of the vortex 
type of seal. The axial movement of shafts 
was an important source of failure of seals 
at their upstream end, as the prime sealing 
edge was destroyed by ridges in worn shafts 
when axial movement took place. These 
movements did occur under surge conditions. 
It mignt be possible that the relative success 
of the white metal foil type packing used for 
some high-speed rotary boiler feed pumps 
operating under elevated temperatures was 
due in part to the operating conditions them- 
selves. These conditions might tend to vary 
the elasticity of the packing along its axial 
length, because of the temperature gradient 
set up, first by friction at the upstream end, 
where lubrication was most difficult, and 
secondly, assisted by the natural temperature 
gradient along the shaft. The same con- 
ditions might obtain where several white 
metal rings were vulcanised to a common 
synthetic rubber backing ring, although here 
vortex effect in the annuli might also help. 


RESEARCH PROBLEMS 


Mr. D. S. Prince said that the company 
of which he was a member had a programme 
of research and development, and principally 
development, dealing with packing problems. 
The difficulty experienced by packing makers, 
however, was very largely that there was a 
tendency for the day-to-day problems to 
interfere with a steady programme of 
development. For instance, no sooner was a 
torque testing machine set up for a particular 
design for a long-term run than the sales 
department arrived with a problem which 
needed solution. Most of their tests were 
stopped long before the breakdown of the 
seal owing to impatience to put on yet 
another type. 

Mr. A. M. Kennedy, A.M.I.Mech.E., 
thought that extraordinarily little was known 
about the basic principles upon which the 
mechanism of sealing depended. There was, 
in his opinion, a vast and interesting field for 
research which was as yet untouched. The 
question arose of whether such research was 
justified. Were they confident that they 
had solved past problems satisfactorily by 
empirical means, and that they could solve 
future problems at higher pressures and 
higher speeds and at higher and lower tem- 
peratures for ali sorts of liquids in the same 
way *? What was to be done in the case of a 
fluid which must not be contaminated or 
which was a poor lubricant ? He submitted 
that both those questions were emphatically 
answered by the man-hours spent in gland 
maintenance and by the losses of fluids, 
valuable either intrinsically or because of the 
energy which they contained. A comparison 
of glands with bearings would give an idea of 
the relative development. 

Mr. 8. M. Parker remarked that there was 
one factor in the lubrication of moving seals 
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which often passed unremarked and unknown 
and that was that the fluid which came out 
on a shaft or rod on a reciprocating seal went 
back again, and it was possible to draw fluid 
back into hydraulic cylinders working at 
quite appreciable pressures by merely apply. 
ing it to the rod on the outside. The lubri. 
cation, therefore, could in certain circum. 
stances be rather greater (if one worked it out 
arithmetically) than the amount which wags 
tolerable as a leakage, because a big pro. 
portion of what came out went back avain. 
He was personally very much in favour of 
research on this subject. But he thought 
that a great deal could be done if hydraulic 
engineers were quite frank about that very 
sore subject, leakage, and if they tabled 
honestly what their standard of life was, at 
what pressures and with what leakage. [If 
that information was more freely available 
he felt that much could be done by way of 
direct development, apart from research. 

Mr. E. R. Stables felt that, tucked away 
in the test records of many firms throughout 
the country, there must be a great deal of 
information about seals which, if put together 
and classified in a sensible way, would be of 
great value to the average engineer. 

INFLUENCE OF MANUFACTURING METHODS 

Mr. R. A. Robbins said that Mr. Towler 
had a preference for the square-based 
U-section ring, and one could see the point of 
that, in that one obtained a very much 
improved support. It must be borne in 
mind, however, that the point of maximum 
wear was across the corner on the bottom end 
of the seal, and it was more difficult to get a 
uniform distribution of stress in the material 
itself in a manufactured seal having a square 
corner. There was advantage, therefore, in an 
ordinary U-section in which one could build 
up the material in laminar form or mould 
it if it was homogeneous material. It was 
necessary to balance correct support, which 
was the fundamental problem, against poss- 
ible disadvantages in manufacture. 

Mr. B. O. Walkley, A.M.I.Mech.E., as the 
sequel to an attempt to calculate the pressure 
distribution down a stuffing-box gland, 
thought that the middle part of the gland 
packing was not doing very much work. 
That, he thought, was borne out to some 
extent by the tendency in gland design 
to-day ‘to shorten the axial length of the 
gland. However, the logical conclusion of 
that tendency was to provide a very short 
packing with a high intensity of pressure and 
use that to effect the seal. That, of course, 
was done to a large extent in the rubber seals, 
but there were disadvantages. The effi- 
ciency of the seal might be high, but it had 
very poor emergency properties, so that when 
breakdown occurred it occurred completely, 
sometimes with disastrous results. 


STANDARDISATION 

Mr. E. L. M. Emtage said that the papers 
indicated how many varieties of seal were 
in use to-day. When these were considered 
in conjunction with the infini‘e variations of 
dimensions at present in use it would be 
realised that great difficulties were placed in 
the way of the servicing authority. To help 
the servicing authority to maintain spares 
and to assist the manufacturer to obtain 
economic runs, a service committee was pre- 
paring a standard range of housing sizes for 
reciprocating seal units on similar lines to 
that for rotary seals. The first portion had 
been drawn up in consultation with a number 
of manufacturers and was being submitted to 
the B.S.I. for consideration as a possible 
British Standard. 

Dr. D. Clayton said he had been very 
pleased to hear previous speakers as well as 
the authors refer to the importance which 
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they attached to lubrication, and to hear 
their recognition of the part which the lubri- 
cant played between the seal and the shaft. 
It was said that in the internal combustion 
engine cylinder wear would disappear if only 
they would allow enough oil to be consumed, 
and he thought that a similar remark applied 
in the present case, but it was difficult to get 
the lubricant there. The sacrifice of leather, 
with its porosity, to synthetic rubber without 
it was one of the points which had to be got 
over by the choice of new materials. 

Wing Commander T. R. Cave-Browne- 
Cave drew attention to a requirement for a 
Jand which would have the minimum possible 
friction and the minimum possible variation 
of friction. The application which he had in 
mind was in connection with the proof 
loading of civil engineering structures, which 
was becoming very fashionable. It was con- 
venient to do that by means of a hydraulic 
ram. If it was possible to use the hydraulic 
ram also to measure the load which was being 
applied, very great simplification would 


t. 

nur. T. E. Beacham, instead of replying to 
the discussion, remarked that he had been 
connected with some oil transmission appa- 
ratus before rubber seals were available, and 
in those days they had to use ordinary 
packing. They thought that oil would be 
very much easier to seal than water, but the 
reverse was the case. The oil washed out 
the fat in the packing, and it came through. 
The use of impervious packings cured that, 
and the cheap and simple material which had 
effected that was rubber. Rubber packing 
for reciprocating machinery was, in spite of 
the troubles which had been mentioned, very 
nearly perfect. The oil could not get through 
the material. With a reciprocating packing 
minute particles of oil adhered to the surface 
of the metal and gave satisfactory lubrication 
with a low coefficient of friction and came 
close to the ideal of lubrication without 
leakage. When an attempt was made to 
use the same simple rubber packing on a 
rotary shaft, conditions were different. The 
same piece of shaft was permanently in con- 
tact with the rubber, and he thought that 
the contact was apt to be so close that the 
lubricating medium was squeezed out and 
one got high coefficients of friction and heavy 
wear. He would like to see a research on 
rotary seals made of rubber on the same lines 
as the researches that had already been done 
for reciprocating rubber packings. To his 
mind, the important point was actually to 
measure the friction drag between the 
surfaces. That was a much quicker way of 
arriving at what the lubrication conditions 
were than measuring the wear and heat 
which were the consequence of the friction. 
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Overheating in Rotary Oil Seals 


By B. COOKE 


r the course of a series of tests on proprietary 
oil seals for a rotary shaft at the Research 
Department of Messrs. Vickers-Armstrongs, it 
was noticed that one seal failed due to excessive 
self-generated heat. It was the object of these 
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way and careful examination after fitting 
revealed no deformation. The seal was then 
fitted into a test block and the wires of the 
thermo-couples led out through the drain hole 
(Fig. 2). The fifth thermo-couple was clamped 


Motor & Seal Wattage 
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FIG. 3—-TEMPERATURE RISE AND POWER CONSUMPTION FOR FIRST TEST 


tests to find a seal which gave the optimum 
sealing performance together with a low effort. 

The seal (see Figs. 2 and 5) consisted of three 
parts, namely, a spreader ring, a “‘ U ” seal, anda 
crown header. Sealing was effected by the 
lips on the two latter portions. The spreader 
ring was of a graphite-fabric mixture, and was 
not in contact with the shaft. The remainder 
of the seal was made 
of a neoprene type of 
synthetic rubber. It 
was decided to measure 
the temperature of the 


> 
sealing lip of the crown rt 
header, as, being initial- 2 
ly isolated from the $ 
fluid, it was probably 5 100 


the source of greatest 
heat. 

Five thermo-couples 
were made of 38 gauge 
copper and “ Constan- 
tan ” wire and each was 
calibrated and adjusted 
to give a reading of 
400 deg. Fah. for a full-scale deflection of a 
Cambridge galvanometer. Four of these 
thermo-couples were placed in the lip of the 
crown header at intervals of jin measured from 
the sealing edge. Whilst inserting these 
thermo-couples great care was taken to ensure 
that the sealing lip was not damaged in any 
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to the outside of the test block. All five thermo- 
couples were connected in turn to the galvano- 
meter through a multi-way switch and a series 
scaling resistance (Fig. 1). 

A light mineral oil with a viscosity of 80 
seconds Redwood at 160 deg. Fah. was supplied 
to the test block from a header tank with a 
2ft head, this being the normal head for the 
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FiG. 4—TEMPERATURE RISE AND POWER CONSUMPTION 
iT 


FOR SECOND TES 


initial run of the leakage test during which 
similar seals had previously failed. 

The shaft of the test block was lin diameter 
+0-0002, ground and superfinished with a 
roughness of less than 12 micro-inches Hyaz. 
It was connected through a flexible coupling to 
a 1 h.p. three-phase motor which rotated at 
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FiG, 1—CIRCUIT DIAGRAM OF THERMOCOUPLES 
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FIG. 2—ARRANGEMENT OF OIL SEAL AND THERMOCOUPLES 
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940 r.p.m. A wattmeter was connected into 
the supply so that the effort required to drive 
the shaft could be measured. The shaft was 
supported in ball bearings and ran. within 
0-000lin of truth. 

The temperature of the block was raised to 
160 deg. Fah., the usual thermostatically con- 





Fic. 5—ROTARY OIL SEAL 


trolled test temperature, and then the motor was 
started. Readings of temperature and motor 
wattage were recorded every minute for the 
first ten minutes and subsequently at two- 
minute intervals. These readings are shown 
graphically in Fig. 3. A sharp rise of tem- 
perature is evident nineteen minu‘es from the 
start of the test, probably due to some slight 
roughness of the lip due to wear, which was 
rapidly “run in.” After forty-five minutes 
the temperature and power rose rapidly, and 
after fifty minutes the readings were all above 
400 deg. Fah. and consequently off the scale 
of the galvanometer. Up to this point there 
had been no leakage of oil past the seal. 

The temperature gradients of the four 
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thermo-couples in the seal at various times are 
shown in Fig. 7. By extrapolation the approxi- 
mate lip temperatures are estimated. The 
maximum lip temperature was about 410 deg. 

The value of the series resistance was 
increased and the galvanometer then read 
500 deg. Fah. for a full-scale deflection. Twenty- 


four hours after the first test ended the test © 
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Fig. 9 shows the readings obtained. Before 
further set of readings could be taken a large 
quantity of smoke came from the tes: block 
and the test was stopped. 

In view of the foregoing results i+ was docided 
to commence a test without the application 
of external heat in an attempt to nurse the 
seal through its initial “ running-in ” period 


After 10 Minutes 


At Start of Test 
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Fics. 7,8 AND 9—TEMPERATURE GRADIENTS IN SEAL 


was restarted and the readings, recorded as 
before, are shown graphically in Fig. 4. 
After 100 minutes’ running the temperature 
settled down and remained constant for a 
further 100 minutes. During this period of 
200 minutes the leakage was approximately 
2 cubic centimetres per hour. Fig. 8 shows 
temperature gradients of the four thermo- 
couples in the seal at different times. Again 
by extrapolation the approximate lip tempera- 
tures are estimated. It seemed that the seal 
had settled down after ‘“‘ running-‘n,” and that 
further temperature readings would produce no 
useful data, but when the rig was restarted the 
following day the block became extremely 
hot after forty minutes’ running. An immediate 
check was made of the temperatures and 
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Fic. 6—-RESULTS OF FIRST TEST WITH SECOND 





Ol SEAL 


without producing excessive heat. A new seal 
of the same type was fitted with thermo- 
couples and the test was commenced with the 
block at room temperature and the results are 
shown graphically in Fig. 6. Both seal tem- 
perature and power consumption rose sharply 
after ninety minutes’ running. After 150 
minutes’ running the temperatures all rose 
above 500 deg. Fah. and the test was stopped. 
During this test no leakage was evident until 
just prior to the end. Fig. 6 also shows tem- 
perature gradients with the estimated lip tem- 
peratures obtained by extrapolation. 

After cooling down the block was again 
started from room temperature. The readings 
of the temperature, wattage and leakage are 
recorded in Fig. 10. The temperature of the 
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geal rose 41 deg. Fah. and remained con- 


t. 
che rate of leakage fell as the temperature rose, 
obably due to the expansion of the material 
of the seal. 
The results of these tests were sufficient to 
draw general conclusions regarding the efficiency 
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heat. The leakage was then sufficient to 
lubricate the lips and obviate much of the 
heat generated, but the leakage is not controlled 
and is considered to be excessive. 

The outer-sealing lip appears to be unneces- 
sary as it will have overheated before it comes 
into operation if the inner-sealing lip provides 


Leakage with 2ft. Head 


Temperature °F 


Changes in temperature 
so gradual that all the 
lip thermocouples gave 
the same readings. 
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FiG. 10—-RESULTS OF SECOND TEST WITH SECOND OIL SEAL 


of this type of seal. The high temperatures 
obtained during the “‘ running-in”’ period are 
objectionable as they exceed the normal curing 
temperature for this type of synthetic rubber 
and lead to further curing and hardening of 
the sealing lip. The sealing performance was 
good until the lip had been spoiled by excessive 


Chlorination of 


REPORT to the Metropolitan Water Board 

by the director of water examination, Lieut.- 
Col. E. F. W. Mackenzie, O.B.E., as to the results 
of his investigations into methods of chlorina- 
tion, appears to be not only of scientific interest 
but of great practical importance to the Board 
and also probably to other bodies charged with 
supplying water to large populations. His 
conclusions, which are described below, are 
the result of long continued researches and are 
not only valuable from the point of view of 
health but should also enable the Board to 
save considerable sums of money. 

In the early days of chlorination of the 
Board’s water supplies attempts were made by 
the then director of water examination, Sir 
Alexander Houston, to use the process for the 
sterilisation of river-derived water after filtra- 
tion, but they had always been abandoned on 
account of the taste, which could be avoided 
only if the chlorine were added before filtra- 
tion. In the twelfth Annual Report (1918), 
however, Houston wrote: ‘ No taste, unless 
perhaps the original taste, has ever been ob- 
served after gross chlorination and dechlori- 
nation.” No progress appears to have been 
made in applying gross or superchlorination, 
as Houston called it, to the Board’s river- 
derived supplies, although there were further 
references to the subject in his annual report 
for 1919. 

In 1918 it had been found in Canada that 
the addition of ammonia to water before 
chlorination prevented these tastes. Terminal 
treatment of the Board’s river-derived supplies 
by ammonia-chlorine, or as it is now termed, 
the chloramine process, was introduced at 
Kempton Park in 1926, following upon work 
by Colonel Harold before he became director 
of water examination, and was rapidly extended 


a good seal. If the inner seal does allow oil to 
pass then as the outer seal is of similar con- 
struction it will also fail. 

It may be that better results will be obtained 
using only the spreader ring and the crown 
header, and it is proposed that this arrangement 
should be tested. 


Water Supplies 


to the remaining filtration works. Since then 
it has been the standard method for sterilising 
the Board’s filtered water. 

In India in 1932 and subsequently, the present 
director commenced a series of investigations 
into the relative efficiencies of chlorine and 
chloramine, which have been continued with 
many variations in the laboratories of the 
Board up to the present time. Early in these 
experiments the director came to the con- 
clusion that the widely expressed belief that 
chloramine is a more powerful disinfectant 
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many tastes which commonly exist in water, 
an attribute not shared by chloramine.’ The 
amount of chlorine required to produce these 
effects varied greatly in different waters and 
in the same water at different times, and reliable 
control of the process was difficult unless a 
great excess of chlorine was added. Because 
of this and previous failures to use chlorine 
alone for the Board’s filtered waters without 
the production of objectionable tastes, it was 
considered inadvisable to repeat these experi- 
ments on a full works scale. Since 1940 super- 
chlorination has, however, gradually displaced 
chloramine treatment for the Board’s well 
waters, and so successful has it been that no 
Bact. coli have been detected in 99-92 per 
cent of 1772 samples drawn from wells treated 
by superchlorination during the past five years ; 
nor has there on any occasion been a com- 
plaint of taste in water so treated. 

Despite the controversy which has been 
mentioned, the present director’s early work 
on chlorine and chloramine, and work by other 
investigators pointing to the same conclusions, 
has now been amply confirmed. More recently, 
the effect of chlorination on waters containing 
ammonia has been investigated in the United 
States of America, and these investigations 
have led to the introduction of what has been 
termed in that country “ breakpoint ” chlori- 
nation. While this process bears little relation 
to that now used for the Board’s waters, to 
which it would not be applicable, the elucida- 
tion of the ammonia breakpoint has contributed 
to an understanding of the process and has 
provided the explanation of certain anomalies 
in the behaviour of chlorine in the presence of 
ammonia. 

This understanding has been greatly assisted 
by the recent introduction, also in the United 
States, of tests which distinguish free chlorine 
from chloramine, which could not previously 
be done. These tests have enabled the dose 
of chlorine to be maintained at that required 
to effect sterilisation and to prevent the pro- 
duction of tastes in river-derived filtered water 
with an exactitude previously impossible. 


SUPERCHLORINATION 


As a result of these advances it was decided 
in 1947 to introduce superchlorination treat- 
ment of river water on a works scale. The 
Barnes works were selected for this experiment 
because a period of about half an hour elapses 
after treatment, at the end of which the quality 
of the water can be ascertained before it passes 
into supply. After certain minor difficulties 
had been overcome the change to superchlori- 
nation was completely successful. As a result 
of this experiment the use of the process was 
slowly extended and it has now been introduced 
at all the Board’s filtration works. 

In the table herewith is shown the percentage 
purity of the water pumped into supply from 
each of the works for the period during which 
superchlorination has been used and for the 
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Chloramine Superchlorination 
Works 
Number of | Negative | Per cent |Number of |Negative| Per cent 
samples 100 ml samples | 100 ml 
BONNE Aja 545+ ieee? (bel!) sty Sek ona saws 304 300 98-7 308 307 99-7 
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All works gee "apan) Wows cae: weer: one ae —_— —_ 96-8 — _ 99-8 
\ 
{ 





than chlorine was erroneous and that, on the 
contrary, chlorine in the free state destroys 
bacteria many .times more rapidly than does 
chloramine. This was not, however, generally 
accepted at the time. He confirmed Houston’s 
findings to the effect that the addition of chlorine 
in sufficient quantity was no less effective than 
ammonia in preventing the formation of tastes 
and found also that free chlorine removed 





corresponding period in the preceding year, 
when terminal sterilisation by chloramine was 
used. 

It should be mentioned that the results 
recorded were obtained at works where, for 
the most part, the contact time is only a few 
minutes and where, consequently, considerable 
difficulty had been encountered in the past in 
bringing the water to a satisfactory state of 
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purity. Since the change took place there 
has been a marked improvement in the bac- 
terial quality of the water supplied, the per- 
centage purity having increased from 96-8 to 
99-8. Moreover, of the five samples containing 
Bact. coli during this period, four occurred at 
a time when superchlorination could not be 
maintained in the absence of contact tanks 
owing to an increase in the natural ammonia 
content of the water, which resulted in the 
formation of chloramine. The fifth bad sample 
was probably due to particular difficulties in 
chlorination treatment which have always 
been encountered at the works concerned. 

So successful did superchlorination prove 
that the belief that prechlorination of the 
water could be discontinued without any 
deterioration in the quality of the finished water 
was justified. The following experiment was 
therefore devised. Prechlorination was stopped 
at a works where the quality of the filtered 
water is particularly dependent upon this pro- 
cess. As a result the filtered water became 
extremely bad, containing on one occasion 
90 Bact. coli per 100 ml, yet the water pumped 
into supply after treatment by superchlorina- 
tion was of good physical quality and the 
bacterial purity was 100 per cent. It is un- 
likely that filtered water of worse bacterial 
quality will be encountered at any of the 
Board’s works. 

Extreme cold retards the action of chlorine 
and it may be that results will not be so good 
when such conditions prevail, but the comple- 
tion of contact tanks, already in course of con- 
struction at several of the Board’s works, will 
enable these difficulties to be surmounted, as 
also the difficulties experienced when the 
natural ammonia in the water increases. 

In the light of the experiment outlined above 
it was felt that the expenditure of large quan- 
tities of chlorme on prechlorination could 
hardly be justified at times when the natural 
ammonia in the filtered water was sufficiently 
low to enable superchlorination to be used for 
terminal sterilisation. Prechlorination has 
therefore been stopped at all Thames valley 
works. Moreover, the period of contact for 
which provision is now being made at these 
works may now be reduced to one hour instead 
of the two hours previously required for 
chloramine. 

The administration of chlorine at the works 
has also been rearranged in such a manner 
that a breakdown of a chlorinating instrument 
will be attended by less risk to the purity of 
the supply than would previously have been 
the case. 

There are two directions other than bacterial 
purity in which superchlorination seems to 
have led to marked improvement in the quality 
of the water. First, the colour has shown a 
reduction of 23 per cent. Secondly, there has 
been a complete cessation of complaints of 
chlorinous tastes from consumers and there 
is certainly no reason to believe that other 
tastes have been any more frequent than 
hitherto. 


Economic ASPECT OF SUPER- 
CHLORINATION 


The economic aspect of the changes recorded 
above is, perhaps, worthy of mention. 

Contact Tanks.—The increased speed with 
which superchlorination destroys bacteria per- 
mits of a reduction in the size of contact tanks 
in the Thames valley to one half of that per- 
viously required. This reduction alone con- 
stitutes a large saving in capital costs. Any 
reduction would be inadvisable in works 
treating River Lee water where special diffi- 
culties exist. 

Pre-Treatment Basins.—Before the introduc- 
tion of superchlorination, the only means for 
reducing tastes and colour was the provision 
of pre-treatment basins. Experience is as 
yet insufficient to speak with certainty, but 
the indications are that the majority of tastes 
can be removed by superchlorination and it 
seems unlikely that any additional improve- 
ment which might be effected would be suffi- 
cient to justify the great capital expenditure 
required for the provision of pre-treatment 
basins on these grounds alone. 

No estimate has been made of these savings 
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in capital expenditure, but it can be said with 
certainty that.production of water by any 
other known methods of a physical and bac- 
teriological quality equal to that now being 
produced by superchlorination would have 
necessitated the expenditure of several millions 
of pounds in capital works alone with conse- 
quently high annual running costs. 

Chemicals.—The full effect of the new method 
upon consumption of chemicals for water 
treatment has been felt only since January 1, 
1949, when all prechlorination in the Thames 
valley was stopped. The savings shown in 
the following table have therefore been calcu- 
lated over a relatively short period. 


Average Weekly Cost of Chemicals at Filtration Works 
(July to December, 1947, and January, 1949) 











July- January, | Weekly 
December, 1949 saving 
1947 

£ £ £ 
Chlorine ae 363 221 142 
Sulphur dioxide... 47 Nil 47 
Ammonia gas oo 121 Nil 121 
Ammonium sulphate} 34 Nil 34 
Totals... ... ...| £565 £221 £344 














This constitutes a saving at the rate of 
£17,888 per annum. 

Circumstances will arise at times which will 
necessitate an increase in the present rate of 
consumption of chemicals; at other times 
there may be a reduction, but on the whole the 
period has, if anything, favoured a low con- 
sumpton. Nevertheless, at a most conser- 
vative estimate the annual saving should exceed 
£10,000 and it may be as high as that recorded 
up to the present. 

——___—___———_ 


A Conference on Welding 


UnDER the joint sponsorship of the British 
Welding Research Association and the Insti- 
tute of Welding a conference on welding as 
an aid to economy in steel and manpower 
is to be held at Ashorne Hill, near Leamington 
Spa, from Tuesday, March 22, to Friday, March 
25, 1949. 

Following an opening address by Sir Andrew 
McCance on the first day of the conference, 
the report of the Institute of Welding on 
** Economy of Steel and Cast Iron by Welding ” 
will be read and discussed under the chair- 
manship of Dr. J. H. Paterson. On the fol- 
lowing days the particular uses of welding 
and economies it can effect in the principal 
industries will be dealt with. 

On the morning of Wednesday, March 
23rd, machine tools and welding will be the 
subject under review, with Mr. S. J. Harley 
acting as chairman. The two papers to be 
read and debated will be ‘‘ Welding as a Means 
of Economising in Material and Labour in the 
Manufacture of Machinery Structures Used in 
General Engineering,” by Dr. F. Koenigsberger, 
and ‘* The Economics of Weldings and Castings, 
Covering Machine Frames Within the Range 
of 5/35 tons,” by Mr. E. C. Moore. For the 
afternoon session the chair will be taken 
by Sir Charles S. Lillicrap, and two lectures 
will be given on the subject of welding as 
applied to shipbuilding. The first of these 
lectures, ‘‘ Economic Construction of Moderate- 
Sized All-Welded Ships,” will be given by 
Mr. H. H. Hagan, and the second, “ Welding 
as Applied to Shipbuilding,” by Mr. L. Redshaw. 

Welding as applied to railways and rolling 
stock will be dealt with during the morning 
session of the conference on Thursday, March 
24th, under the chairmanship of Mr. O. V. S. 
Bulleid. Two papers entitled ‘‘ Welding as 
Applied to Railways and Rolling Stock,” 
will be presented for discussion by Mr. G. Foster 
and Mr. B. R. Byrne, and a third paper, 
“Welding on British Railways—Truckwork 
and Structures,” by Mr. N. W. Swinnerton. 
In the afternoon Sir Charles F. Goodeve will 
preside over a session on welding as applied 
to general and constructional engineering, 
Mr. W. 8S. Atkins on speaking ‘“‘ Welding in 
General and Constructional Engineering,” and 
Mr. S. M. Reisser on “‘ Welded Structures.” 

At the final meeting of the conference Sir 
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Stanley V. Goodall. will act as chairman 
when the rapporteurs who attended each of the 
sessions will present their statements and a 
general statement will be formulated. 

erate mene 


Conference of Power Station 
Superintendents 


Happon Hatt Hypro, Buxton, which has 
recently been acquired by the British Electricity 
Authority, started on its new career as an 
education and training centre on February 14th, 
On that date, about forty-five superintendents 
drawn from the generating stations of 20 mega- 
watts capacity and over assembled, together 
with some of the chief generating engineers, for 
lectures and discussions on subjects of common 
interest, particularly those relating to the 
reorganisation of the electricity supply industry 
as a result of the Electricity Act, 1947. The 
Conference, which was the first of its k'nd, was 
opened by the Chairman of the Authority, Lord 
Citrine, who explained that this was the first 
of a series of courses the purpose of which, in 
pursuance of the general policy of the 
Authority, was to establish the closest co-opera- 
tion with their employees in an effort to stimu- 
late their interest and to evoke a spirit of 
public service. 

The principal task of the Authority in the 
present formative period was to weld all the 
personnel together as closely as they could in a 
common understanding and a common purpose. 
By the method of conference they were seeking 
to disseminate as widely as possible factual 
information of a basic character and to keep 
key personnel informed of current develop. 
ments. It was especially important that in 
addition to technical questions matters directly 
affecting labour should be fully understood by 
those in charge of power stations. After out- 
lining the main provisions of the Act, Lord 
Citrine then described the administrative organ- 
isation of the nationalised industry and the 
programmes for the future. He continued his 
address on the following day when he dealt 
with the problems of personnel and _ the 
responsibilities which devolved upon power 
station superintendents. 

Further talks which were given by officers 
of the Authority outlined the engineering organ- 
isation of the industry and the technical 
developments which were planned for the future, 
the joint machinery for negotiation of wages 
and conditions and for consultation between 
Electricity Boards and trade unions on welfare 
and matters of mutual interest. The rapid 
expansion in generating capacity with its con- 
sequent developments on the distribution side 
make it imperative that there should be 
adequate schemes of training. This was fully 
discussed, as was also the need for the provision 
of health and welfare facilities and for ensuring 
the safety of employees. Although it was not 
intended to make lawyers of superintendents, 
nevertheless it was thought that they should be 
given guidance on the legal principles under- 
lying some of the problems which they have to 
face. Accordingly, there was a talk on the legal 
rights and obligations of employees. 

On Thursday the party visited the works of 
Metropolitan-Vickers Electrical Company, 
Ltd., Trafford Park, where, by the courtesy 
of the directors, they were able to see in course 
of manufacture some of the large turbo- 
generators and other plant which will soon be 
installed in the stations under their control. 

The final lecture was given by Mr. E. W. 
Bussey, C.B.E., a member of the Authority, 
who described in detail the negotiating 
machinery and the manner in which it func- 
tioned from works to national level. 

In bringing the Conference to a close on 
Friday, Lord Citrine, responding to an expres- 
sion of appreciation by those who had attended, 
explained that the Conference was the first of 
a series of four which would embrace all the 
station superintendents of the large power 
stations in the country. It was a unique exper!- 
ment which he believed would amply justify 
itself by enabling them all to realise that 
although the industry was now a very large one 
they were all friends in it, co-operating in a great 
national service. 
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Grit Arresting Plant for 
Fulham Power Station 


Tue British Electricity Authority has in- 
formed the Fulham Borough Council that 
every effort will be made to adhere to the 
gcheduled dates for the commissioning of the 

it arresting plant now being installed at the 
Fulham Generating Station and that the 
contractors will be urged to accelerate, if 
possible, the progress of the work. An assur- 
ance was also given that, during the summer 
months, the load on the station would be kept 
down to the lowest possible level having regard 
to the general plant position throughout the 
country. This information was given to a 
deputation from the Council, which met the 
full-time members of the authority on Monday, 
February 14th, to discuss the question of the 
emission of grit from the generating station. 

Sir John Hacking, Deputy Chairman (Opera- 
tion) assured the deputation that the authority 
fully appreciated the difficulties with which 
the residents in the neighbourhood of the 
station had to contend and stated that they 
were anxious that the trouble should be removed 
as quickly as possible. He emphasised that 
the authority was now doing everything pos- 
sible to get the contract for the grit arresting 
plant completed at the earliest possible date. 
In consultation and discussion with the Min- 
istry of Supply, the definite conclusion was 
formed that nothing would be gained by allo- 
cating the Fulham work between two firms. 
There had been no appreciable delay in placing 
the contract after the steel had been made 
available. The date on which the contractors 
were instructed to proceed with the work was 
May 27th. The first material for the new 
plant was delivered to the station in January, 
and it was expected that the arrestor plant for 
the first four boilers would be completed in 
August. A further four boilers would be 
equipped by December and the rest, sixteen 
in all, in batches of four, would be completed 
at four-monthly intervals by August, 1950. 
Every opportunity would be taken to see 
whether this programme could be improved 
upon. As to the suggestion that the station 
could be closed down completely during the 
summer, that was quite out of the question in 
view of the present generating plant shortage. 
For the same reason it was not possible to 
arrange for more than two boilers to be taken 
out of service at the same time. With regard 
to the request for more publicity about the 
new plant, the authority would be glad to 
furnish reports on the progress of the work 
at monthly intervals. 

Mr. J. N. Waite, Controller, London Division, 
gave the deputation an indication of the mag- 
nitude of the work, which required over 
1000 tons of. steel, and involved about five 
miles of seam-welding on site. The total 
length of the conveyors for the disposal of the 
grits was 2000ft, for which no provision was 
made in the original design of the boiler house. 
Much of the auxiliary service piping would 
have to be altered while there would have to 
be modifications to some of the main structural 
steelwork. 





Fluorescent Street Lighting in 
Denmark 


THE first fluorescent street-lighting system 
to. be installed in Denmark was.recently put 
into commission in Esbjerg’s main street, 
Kongensgade. In all thirty-four street-lighting 
lanterns. were supplied by the British Thomson- 
Houston Company, Ltd. Of this total twenty- 
eight lanterns, spaced about 30m apart, are 
mounted on catenary wires along about lkm 
of the main street. In the town square itself 
six lanterns are mounted on columns. 

The lanterns (Type SLB.751) consist of 
light silicon aluminium castings with a sheet 
metal roof and a clear plastic cover, held in 
position by four toggle catches. All the 


lamp auxiliary equipment is housed within 
the lantern and only one of the hinged end- 
covers need be o 
and starters. . 
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80-W, 5ft fluorescent lamps, each of which has 
its own anodised aluminium reflector. Anti- 
glare shields modify the light distribution so 
that 97 per cent of the available light can, 
it is claimed, be put to effective use. 

This particular design of street lighting 
lantern is specially designed for catenary 
mounting. Four pulleys are bolted, one to 
each corner of the lantern chassis, and draw- 
wires, fixed to anchorages below ,two of the 
pulleys allow the lantern to be drawn along 
the span wires, so that maintenance can be 
carried out safely at the side of the road. 


——_—______ 


Control Room Lighting 


A Goop example of modern practice in 
control room lighting by fluorescent lamps is 
shown in the accompanying illustration, which 
gives a general view of the control room in 
the London Electricity Board’s new sub- 
station in Old Brompton Road, London. 

The fluorescent lamps are housed in two 
rows of ‘“ Mazdalux ” 
fittings, which are speci- 
ally designed for mount- 
ing in the angles of 
coffers in the false ceil- 
ing, so that the light 
sources should be as 
inconspicuous as poss- 
ible. Each fitting con- 
sists of a semicircular 
“Perspex” diffusing 
cover, behind which are 
situated two ‘“‘ Mazda” 
80-W “ daylight ” fluo- 
rescent lamps and a 
metal reflector. For 
emergency d.c. opera- 
tion, each fitting also 
incorporates a 60-W 
tungsten filament lamp. 

With this arrange- 
ment the main intensity 
of illumination from 
each row of fittings is 
downwards at approx- 
imately 30 deg. to 
the vertical, providing excellent lighting of 
the control panels. A general intensity of 
illumination of 25 to 30 lumens per square foot 
is obtained and even at the bottom of the 
control panels the intensity, in a vertical plane, 
is as much as 15 lumens per square foot. 

The lighting fittings were supplied by the 
British Thomson-Houston Company, Ltd., 
whose lighting engineers were responsible for 
the design and planning of the installation in 
conjunction with the architects, Messrs. Stan- 
ley Peach and Partners. Particular considera- 
tion was given to the decorative colour scheme 
and the peach-tiled walls, light “Terrazo ” 
floor and pale ceiling blend well with the 
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fluorescent lighting. Under the direction of the 
architects the actual electrical installation was 
carried out by Troughton and Young, Ltd. 
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Stripper Pliers for Plastic 
Coveted Wires 


A RECENT addition to the range of “ Stanelco ” 
tools marketed by Standard Telephones and 
Cables, Ltd., Connaught House, Aldwych, 
London, W.C.2, is an insulation stripper which 
consists of a pair of electrically heated pliers 
specially designed to remove the insulation 
from p.v.c. and other plastic-covered wires 
without damage to the conductor. Whereas 
the usual method of mechanical stripping tends 


to weaken a solid conductor by “ nicking,” or 


to damage a stranded conductor by breaking 
some of the strands, the ‘“ Stanelco ” stripper 
pliers rely on the thermo-plastic properties of 
the insulation to soften the covering and permit 
clean stripping, without charring the insulation 
or damaging the conductor. 





ELECTRICALLY HEATED STRIPPER PLIERS 


The jaws of the pliers are heated by current 
supplied from the low-voltage side of a mains- 
fed (220/250V, 50 c/s) power unit, as illustrated 
herewith. This arrangement ensures the com- 
plete safety of the operator, inasmuch as the 
working voltage is only 12V. The power con- 
sumption is stated to be less than 10W, so that 
over 100 hours of operation can be obtained 
for one unit of electricity. Under such condi- 
tions no switching is necessary and the pliers 
can be left connected without risk of damage 
or overheating. It is claimed that these pliers 
will remove plastic insulation from any con- 
ductor, stranded or solid, up to }in diameter 
more rapidly than by any other method. 
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ROTARY AND OSCILLATING SEALS 
By T. E. BEACHAM, B.Sc.(Eng.), M.I.Mech.E.t+ 


INTRODUCTION 


Rotary oil seals with the packings now 
available do not present much practical diffi- 
culty at slow and intermittent speeds even 
where high pressures are involved, but at high 
speeds wear and heat due to friction become 
important factors. 

Customary types of stuffing boxes can be 
manually adjusted when excessive leakage 
occurs, but many types of non-adjustable 
or automatically adjustable shaft seal are 
now used ; there is little information available 
concerning the life of the latter which may 
be expected before the leakage becomes such 
that replacement is necessary. Standardised 
life tests under laboratory condit:ons would be 
of great value not only in comparing one type 
of seal with another but in estimating the 
probable life under practical working condi- 
tions. 

The life will in many cases be affected by 
vibration due to shaft eccentricity, shaft deflec- 
tion and wear of the journal bearings, and by 
wear caused by the abrasiveness of the dirt 
in the liquid. It should, however, be possible 
to allow for these factors, and use standard 
life test results with an appropriate factor of 
safety. 

There is no generally accepted standard as 
to the amount of gland leakage that can be 
tolerated. In many cases a considérable 
leakage may not affect the operation of the 
plant, but with a moderate rate of loss, oil 
is apt to form an unsightly pool and a limit 
has to be imposed by considerations of clean- 
liness. In other cases, however, where a limited 
amount of liquid is involved—for example, 
in hydraulic couplings—it is important to 
have the minimum amount of leakage. 

The standard of 10 cubic centimetres per 
hour leakage laid down fer British aircraft 
pumps is reasosable for small high-speed 
pumps where the practical limitation is one 
of cleanliness. On the other hand, United 
States Navy specifications, for some purposes, 
give a gland leakage of one drop in fifteen 
minutes, which is equivalent to approximately 
+ cubic centimetre per hour. 


Face SEALS 


Face seals probably offer the greatest pos- 
sibilities for use with high-speed shafts. They 
are suitable for particularly difficult sealing 
problems, such as occur at the crankshafts of 
refrigerating con.pressors where it is necessary 
to prevent the escape of noxious gases under 
pressure, and the shaft seals of fluid couplings, 
where a limited amount of paraffin or light 
oil has to be retained without undue loss. 

The rubbing speed is higher with face seals 
than with journal seals but, with the former, 
both wearing faces are independent of the 
shaft and are formed on minor parts which 
can be readily renewed, although, of course, 
in common with most of the newer types of 
shaft seal, the replacement parts have to be 
threaded over the end of the shaft. It is claimed 
that face seals can be designed so that the 
sealing is unaffected by substantial misalign- 
ment of the opposing faces, or by a limited 
amount of shaft eccentricity, and that they 
ean be arranged so that the faces are not 
damaged by abrasive particles in the liquid, 
and that they can seal pressures up to some 
300 lb per square inch. 

There has been considerable detail develop- 
ment in the construction of seals of this type ; 
Fig. 1 shows only a few of the various types 
which are in use. 

One face usually consists of a bronze or 
carbon ring and the other face may be of har- 
dened steel, meehanite, cast iron or bronze. 
Carbon rings are more suitable for liquids of 
low lubricating value, such as water, petrol, 
paraffin and light oils. For heavier oils bronze 
rings are favoured, but many varieties of carbon 
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and carbon-metal mixtures are now available 
and their use for seals is extending ; the advan- 
tage claimed for carbon is that it develops a 
hard polished surface with a low rate of wear. 
One of the sealing faces must be able to move 
axially ; Fig. 1(a@) shows a simple type in which 
a bronze ring A is attached to the casting, 
the mating element B being of hardened steel. 
The latter can slide along the shaft, the initial 
contact being made by the spring C. To pre- 
vent leakage between B and the shaft a rubber 
seal D is used. This and similar types are 
largely used for small refrigerators and indus- 
trial oil pumps. Twin seals acting in opposite 
directions are often used to deal with both 
pressure and vacuum but when two seals are 
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the fixed rings A;, A,, by the spring C, : 
use of an Oldham coupling Hp og ddirntaaie 
the objectionable axial friction Previously 
mentioned but also provides a drive for the 
rotating faces. The rotating faces wore of 
nitrided steel and the fixed rings were mado of a 
carbon-metal mixture, and the arrangoment 
formed the double seal of an engine-driven 
fuel pump running at approximately engine 
speed; the seal was effective with aviation 
20g at pressures up to 20 Ib per square 
inch, 

In many applications the adjustable face 
is mounted on metal bellows, which provide 
frictionless axial movement and transmit 
the torque due to the seal friction ; the bellows 
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(a) With rubber shaft joint 

(6) With O-section rubber shaft joint 

(c) With Oldham coupling drive 

(d) Metal-bellows type 

(e) Metal bellows with floating carbon ring 
(f) Rubber-bellows type 























@ 


(g) Rubber-bellows, pressure-balanced type 

(hk) Rubber-diaphragm type 

(j) York “ Balanseal’’ metal-diaphragm type, pres- 
sure balanced 

(k) Special metal-diaphragm type (for hydraulic 
coupling) 


Fic. 1—Metal and Carbon Face Seals 


used in this way the cooling and lubricating 
of the outer one has to be considered. The 
friction between the ring D and the shaft will 
increase or diminish the effective force of the 
spring and in some cases this friction will 
impair the efficiency of the seal. In the air- 
eraft pump seal (Fig. 1(b)), an O-section ring 
ie used which offers less friction than that of 
rectangular-section rings; the element B 
is driven by dogs, wnile the fixed ring A is 
not made a tight fit in the casing but is bedded 
on to another O-section ring. 

Another construction which has been much 
used in aircraft pumps is shown in Fig. l(c), 
where the drive is taken through an Oldham 
coupling. Faces are formed on two sections 
of the coupling and these are forced against, 


make the necessary joint between the adjust- 
able face and the shaft or casing. 

Fig. 1(d) shows an arrangement in common 
use for many types of refrigerating compres- 
sors; the preferred mating surfaces, when 
ample oil is available for lubrication, are 
nitrided steel and bronze. 

Fig. 1(e) shows a variation of the previous 
arrangement in which a carbon seal ring is 
free to float between two mating faces. This 
construction is used for fluid couplings and 
sometimes both mating faces are mounted on 
bellows. It contains no rubber and this is an 
advantage at high temperatures. ; 

Synthetic rubber is an alternative material 
for the bellows, and its use should obviate 
difficulties due to crystallisation of the metal 
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under vibration. In Fig. 1(f) the rubber bellows 
are not used to transmit the torque to the 
adjustable face, which is driven by the splines, 
§, The mating face is resiliently mounted on a 
rubber ring E. 

Figs. 1(h) and (7) show the adjustable rings 
mounted on rubber and metal diaphragms 
respectively. These arrangements take up 
Jess end room than the others shown, and are 
an advantage in many cases where a long seal 
cannot be accommodated without lengthening 
the whole assembly. Fig. 1(k) shows a seal which 
is exceptionally compact, where one mating 
surface is formed on the metal diaphragm 
itself. This seal is used on traction types of 
hydraulic coupling where the relative rotation 
is only that due to the slip of the coupling. 

The softer materials (rubber, cork, &c.) 
tend to flow under pressure and behave as 
imperfect fluids. so that the internal pressure 
normal to the surface is equal to or greater 
than the liquid pressure trying to escape. 
Carbon and metal surfaces are substantially 
rigid under ordinary conditions and it is pos- 
sible for the pressure between the faces to be 
less than the pressure of the liquid being sealed. 
With metal bellows it is usual to arrange the 
diameter and anchorage of the bellows so that 
any pressure that the liquid can exert on the 
seal will be partially balanced. Fig. 1(g) shows 
how the partial balance may be carried out 
with rubber bellows ; the bellows are anchored 
on a diameter L which is greater than the inner 
diameter M of the sealing face, and thus the 
effective area on which the liquid pressure is 
exerted is less than the contact area of the 
seal face. 

When a diaphragm is used, the effective 
area on which the liquid pressure can operate 
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FiG. 2— Stress Distribution across the Faces of a Seal 


is considerably greater than in the case of 
bellows. Fig. 1(7) shows how an effective pressure 
balance can be obtained ; the seal is used for 
refrigerating compressors where the crank- 
case pressure may vary from a negative value 
to over 100 lb per square inch. Under vacuum 
the diaphragm is sucked in (i.e., to the right in 
Fig. 1(j)) and the negative pressure over the 
whole effective area may be sustained by the 
seal face G. Under positive pressure the dia- 
phragm is pressed outward until it bears against 
the circular fulcrum F, which divides the 
effective area and is so positioned that approxi- 
mate balance is obtained with a small resul- 
tant pressure increasing the pressure between 
the mating faces. 





RECIPROCATING SEALS 
By F. H. TOWLER, M.I.Mech.E.* 


WorkinG ConpDiTIONS 

The ‘liquid pressures that reciprocating 
seals are subjected to are usually considerably 
higher than those encountered by rotary seals, 
and range from 500 to 10,000 Ib per square 
inch.. The seals are usually subjected to two 
conditions of pressure: full pressure and slack 
pressure. The rubbing speeds for reciprocating 
seals are lower than those for rotary seals: at 
& pressure up to 500 lb per square inch the 
approach stroke of a press ram seldom exceeds 
lft per second, and the pressing speed at 





* Director, Towler Brothers (Patents), Ltd. 


THE ENGINEER 


pressures up to 10,000 Ib per square inch 
seldom exceeds 3in per second, and is often 
less than }in per second. 

The “swept area” of a reciprocating seal 
is usually very large: for a gland seal it is 
equal to the circumference of the ram multi- 
plied by the stroke, and for a piston seal it is 
the circumference of the cylinder bore multi- 
plied by the stroke. Thus, the considerable 
friction which may be generated at high pres- 
sures is dissipated in ‘the form of heat over a 
large area of wetted surface. 

Continuous reciprocation is unusual except 
with hydraulic pumps, and even then there is 
usually some period of rest, at night or over a 
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Fic. 3—Increase in Static Friction with Time of Contact 
for Three Materials 


week-end. The reciprocating seal is subjected 
to reversal at each end of the stroke, the motion 
is usually intermittent, and the seal may be 
at rest for considerable periods either under 
full or slack pressure. 


Tue MECHANISM OF THE AUTOMATIC SEAL 


White and Denny (1947) have demonstrated 
the mechanism of the automatic seal under 
static conditions; Fig. 2 shows the stress 
distribution across the faces of a seal. The life 
of a packing largely depends upon the sur- 
face finish of the ram, rod, or cylinder bore, and 
the resistance to extrusion, and the latter 
depends upon the clearance between the sur- 
faces and the hardness of the material. 


Errect or Motion 


The packing or seal will behave differently 
according to the direction of movement, whether 
pumping or motoring. For instance, in a 
pump gland the ram moves inwards against 
pressure, so that the inward movement of the 
ram tends to oppose leakage and extrusion ; 
in a hydraulic press gland, the press ram moves 
outwards under pressure, and the friction of 
the ram assists extrusion of the packing and the 
movement of the ram tends to assist leakage. 
With ‘“ chevron ”’-type and 8.E.A. gland pack- 
ings, a pump ram tends to unwedge the packing 
on the pumping stroke, whereas a press ram 
tends to wedge the packing on the working 
stroke. 

The conditions are reversed for a piston 
packing. Thus, with a piston packing of a 
hydraulic press, the friction of the packing 
within the cylinder bore resists extrusion on 
the working stroke, and in a piston packing 
of a pump, the friction between the packing 
and the cylinder bore assists extrusion on the 
delivery stroke. 


FRICTION AND WEAR 


The static friction increases with time 
(see Fig. 3) and the rate of increase will be 
dependent on the following conditions :— 

(a) The physical relationship between the 
surfaces: clearance, interference, resilience 
and surface finish. 

(b) The chemical relationship between the 
surfaces: some synthetic rubbers have a 
tendency to become bonded to certain metals. 

(c) The chemical and physical relationship 
between the fluid which is being sealed and the 
sealing surfaces: oil and synthetic rubber may 
form a gummy compound resulting in adhesion. 

(d) The temperature and pressure, which 













will affect all the above conditions materially. 

As most reciprocating seals are subject to 
intermittent movement, and are often at rest 
for considerable periods, it seems reasonable 
to expect that, under normal working condi- 
tions, the static friction will have the greatest 
influence on the life of a hydraulic seal. Some 
research workers have been inclined to relate 
the life of a seal to the kinetic friction and the 
number of continuous reciprocations; their 
results would be very different if they were 
to allow one hour to elapse between each stroke 
making four reciprocations per day. The 
author maintains that continuous reciprocation 
will give no true measure of the life of a hydrau- 
lic seal under normal working conditions 
because, when reversal is instantaneous, the 
static friction does not come into effect. It 
is probably the breaking of adhesion at the 
commencement of each stroke which causes 
most of the damage to the seal. 

The ideal conditions to ensure long life would 
be a low coefficient of friction combined with a 
low rate of increase of static friction. Such 
conditions can be assessed in the laboratory 
in a matter of hours; whereas, to assess the 
life of a hydraulic seal by intermittent recipro- 
cation, such as described above, would take 
months or even years. 


Novet Types or Hypravric SEAL 


It would be impossible to enumerate all the 
novel types of hydraulic seal which have been 
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Fic, 4—Seal Proposed by J. H. F. Stewart 


invented: one invented by J. H. F. Stewart 
is shown in Fig. 4. According to Stewart, 
the ideal seal should have a very narrow con- 
tact edge adjacent to the pressure, and this is 
achieved by causing the synthetic rubber to 
flow round a corner, as shown in Fig. 4, so that 
the inside edge, which has the shortest distance 
to travel, is pressed most firmly against the 
surface of the piston. This type of seal is also 
being used with considerable success in America 
as a shaft seal for aircraft pumps; it is 
probably better known as a shaft seal than 
as a reciprocating seal. Its advantage is that 
it is caused to flow inwards, by fluid pressure 
augmented by a spring, so as to compensate 
for wear: it will do this even if the wear is 
greater at one part of the sealed circumference 
than at another. 


PACKINGLESS PiIsTONS 


The hydraulic seal depends upon a fine 
lap fit between cylinder and bore. Packing- 
less pistons of comparatively small diameter— 
up to 2in diameter—are suitable for pressures 
up to 10,000 lb per square inch, the diametral 
clearance between piston and bore being about 
one micron per inch. Larger pistons of con- 
ventional design are not practicable for higher 
pressures because the expansion of the cylinder 
under pressure becomes considerable. Varia- 
tions of. temperature are also a consideration 
when operating steel in steel with such fine 
clearances. The rate of leakage is not con- 
stant: there is a condition of ebb and flow, 
and there is usually a reduction of leakage 
with time. 

Packingless pistons are only suitable: for 
use with oil, and the most common applica- 
tion is to packingless piston type control 
valves, and pumps. Packingless fuel pumps 
for paraffin and petrol at comparatively low 
pressures are widely tised. 
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Industrial and Labour Notes 


Anglo-American Council on Productivity 


The joint secretaries to the United 
Kingdom section of the Anglo-American Council 
on Productivity announced early this week that 
the first productivity team to visit the U.S.A. 
is to be drawn from the steelfounding industry. 
The British Steel Founders’ Association, the 
Engineering and Allied Employers’ National 
Federation and the Confederation of Shipbuild- 
ing and Engineering Unions have arranged for 
the setting up of a joint committee, which will 
be responsible for the selection of the team. The 
team, which will consist of twelve to 
fifteen members, will leave for the U.S.A. on the 
** Queen Mary ” on March 9th, and will arrive 
back in this country on May 3rd. 


Responsibility for Increased Productivity 


Speaking at Stroud last weekend, the 
Lord President of the Council, Mr. Herbert 
Morrison, stressed that the question of greater 
industrial productivity was to-day just as much 
the concern of the workers as of managements. 
Increased productivity, he said, meant the 
elimination of waste in materials, cutting down 
waste of time from bad timekeeping, unneces- 
sary absenteeism, or “ hanging about ”’ on the 
job, and the saving of labour which was now 
sometimes wasted by keeping people on jobs 
where there was not enough for them to do 
while other work was urgently waiting. 

Management, Mr. Morrison remarked, had 
a big responsibility, but in the matter of re- 
sponsibility there had been a great change 
during and since the war. Within industry, 
there had been evolving gradually a system of 
joint consultation between management and 
workers, through which a way was provided for 
them to combine as a team. If managements 
and workers succeeded in combination, Mr. 
Morrison asserted, they would jointly reap the 
benefits ; if they failed, each would be equally 
affected, for failure would lead to cuts in raw 
materials, with a consequent slowing down of 
industry, unemployment and a reduction of the 
standard of living. 

Later in his speech, the Lord President 
referred to the fact that competition in inter- 
national trade was now becoming keener. The 
industries of Germany and Japan, he said, were 
beginning to revive and their products would 
have to be counted as rivals. In addition, 
America had now become an important exporter 
to many markets where American goods had 
not often been seen before the war. In such 
conditions, Mr. Morrison emphasised, British 
prices must be kept down in order that British 
markets could be held. In that respect, 
national and personal interests were at one. 


The Government and Industry 


In the course of his chairman’s address 
at the annual meeting of R. A. Lister and Co., 
Ltd., on February 18th, Sir Percy Lister 
emphasised the need for Governmental action 
to reduce the burden of taxation. The greatly 
increased cost of capital equipment, he said, 
made it essential. Allowances for depreciation 
should be granted which were in some degree 
commensurate with present costs of replace- 
ment. The State, Sir Percy urged, must not be 
blind to the fact that moderr equipment and 
methods were essential if British industry was 
to continue to make progress in the face of keen 
competition, soon to come not from one hemi- 
sphere only, but from the two hemispheres. 

Markets, Sir Percy continued, were changing 
their mood, and buyers were beginning to have 
the last word once more. Slowly, but surely, 
Europe’s secondary products were re-appearing 
and surpluses from the vast production in the 
U.S.A. would make their influence felt more and 
more. The resuscitation of German industry 
could not be retarded, though it was to be 
hoped, Sir Percy observed, that its inequitable 
pre-war trading practices would not be per- 
mitted. Last, but by no means least, Sir Percy 
said, it must not be forgotten that there were 
countries where high taxation, currency depre- 


ciation, controls and inflationary tendencies 
inevitably lowered the spending power of 
buyers and the purchasing value of their 
resources. It was hoped that the Chancellor of 
the Exchequer, anxious as he was for maximum 
efficiency and resiliency in industry, would be 
well advised sympathetically to regard the 
representations made to him with a view to 
enhancing the health and strength of industry 
at this vital time. 
Miners’ Bonus Claim 

After a meeting last week with repre- 
sentatives of the National Union of Mineworkers 
the National Coal Board stated that it could not 
admit any liability, under the War Wage Addi- 
tion Agreement of 1940, for any addition to 
the 2s. 8d. a shift now paid. Under the agree- 
ment, the cost-of-living allowance to coal miners 
was advanced 0-7d. for each point rise in the 
cost-of-living index. About eighteen months 
ago that index was superseded by the present 
interim index of retail prices, which has since 
risen nine points. Wage increases in the mining 
industry have been granted in that period and 
the National Coal Board takes the view that 
these have more than covered rises in thé cost of 
living. The National Union of Mineworkers has 
intimated that, in view of the Board’s attitude, 
it must consider the position further. 

A union claim for the extension of con- 
cessionary coal to all miners in Lancashire and 
Cumberland was also discussed last week, but 
the National Coal Board was unable to agree to 
it on account of the cost and the amount of coal 
involved. The question of an appropriate 
tribunal for arbitration is to be further discussed 
between the Board and the union. 


British Overseas Trade 

Detailed figures relating to United 
Kingdom exports and imports in January are 
contained in the Trade and Navigation Accounts, 
published by H.M. Stationery Office on Monday 
last. The total value of United Kingdom goods 
exported during the month was £159,223,190, 
which was more than £12,000,000 above the 
highest figure previously recorded. There were 
twenty-six working days in January, and the 
volume of the month’s exports is provisionally 
estimated as 162 per cent of the 1938 average, 
compared with 149 per cent in November and 
148 per cent in December. A feature of the 
January figures was the notable increase in the 
export value of manufactured goods, which, at 
approximately £140,700,000, was 12 per cent 
above the average for the fourth quarter of 1948. 

It is significant that the exports of machinery 
and vehicles amounted in value to nearly 
£54,000,000, or approximately one-third of the 
month’s total. Most classes of machinery con- 
tributed to this increase. The number of new 
motor-cars and chassis exported in the month 
was 19,290, and of commercial vehicles and 
chassis 17,639. The figures for the vehicles 
section show also that thirty main line loco- 
motives and sixty-four contractors’ and light 
locomotives were exported. Exports of iron 
and steel in January totalled 191,166 tons, and 
of coal 973,275 tons. 

Imports in January reached a record value 
of £187,220,876, which was £8,600,000 above 
the December figure, and £1,600,000 above the 
peak figure recorded in July, 1948. Re- 
exports during the month totalled £5,099,692, 
so that the visible adverse balance fell to 
£22,897,994, a figure more than one-third below 
the monthly average of 1948. 


Belgium’s Industrial Recovery 

At a recent luncheon-meeting of the 
British Engineers’ Association, the President of 
the Federation des Industries Belges, Monsieur 
Maurice Vaa der Rest, spoke on the degree of 
industrial and economic recovery which had been 
achieved in Belgium since the end of the war. 
He said that to restore the population to health 
and vigour of mind and body, his country had 
of necessity spent largely on imports of food 
and consumer goods, and the stimulus of that 


treatment, he thought, had paid excellent 
dividends. 

Monsieur Van der Rest emphasised that he 
was a staunch advocate of a free economy and a 
minimum of controls, for such an economy, he 
said, fitted the psychology of the Belgian who 
liked to tackle the job in hand in his own way 
unfettered by a multiplicity of laws an.J re. 
strictions. Where an unbalance existed between 
money and the availability of goods, some 
controls were doubtlessly necessary, but they 
should be discarded as soon as equilibrium had 
been attained. 

The Federation des Industries Belges, Mon. 
sieur Van der Rest announced, was conducting 
a special campaign to stimulate intra-European 
trade, and in particular he mentioned the special 
contribution the United Kingdom could make 
in engineering products, especially machine 
tools, motor-cars and refrigerating equipment, 
Belgium, he said, was at present buying more 
British cars than before the war, and he hoped, 
therefore, that British designers would give 
more attention to Belgian needs. He went on to 
suggest that Belgium offered a fair market, for 
United Kingdom products, but added that he 
was looking for greater reciprocity. The 
United Kingdom programme under the Marshall 
plan, Monsieur Van der Rest observed, had 
caused disappointment on the Continent, and, 
taken collectively, he thought that the pro. 
grammes of the Marshall aid countries were too 
ambitious in their plans for capital investment. 
There was, he considered, a need for greater 
co-ordination in the capital equipment. pro- 
gramme of the Western democracies. Another 
matter to which Monsieur Van der Rest referred 
was that, before the war there had been an 
important flow of trade between Belgium and 
Germany. Belgium wished to see that flow 
restored, for she depended on Germany for 
coking coal, the by-products of coal and 
ceramics. Belgium, he asserted, did not want 
to see the occupying Powers operating the 
economy of Germany on monopolistic lines, or 
trying to secure for their protégée an unfair 
share of the supplies of raw materials available. 


An ‘*‘ Oxford ’? Management Conference 


The British Institute of Management is 
making arrangements for the fifty-third in 
the ‘Oxford’? series of Management Con- 
ferences, which is to be held at Cliftonville, 
Margate, from Thursday to Sunday, May 5th 
to 8th next. The conference is intended pri- 
marily for the Institute’s members and sub- 
seribers, and for members of professional bodies 
associated with it, although invitations are also 
being sent to other people known to be inter- 
ested in management. 

It is stated that the form of the conference is 
in a measure experimental, the general aim being 
to obtain a consensus of opinion amongst 
practising managers on certain fundamental 
and possibly controversial questions relating 
to the development of management. It is hoped 
that each discussion will lead to some definite 
conclusion which will help the Institute in 
developing its policies and plans. 

Three sessions of the conference will each be 
devoted to sectional discussions, and there will 
be two plenary sessions addressed by well- 
known persons on subjects of general interest. A 
final plenary session will be devoted to a review 
of the work accomplished during the sectional 
discussions. The procedure in respect of each 
question selected for sectional discussion will be 
for a paper to be prepared by a qualified person, 
advocating a possible line of action. The paper 
will be circulated in advance, and its author will 
stress the salient points and propose a conse- 
quential motion at the conference. This 
motion will be discussed and amendments can 
be proposed. By this procedure it is hoped that 
a constructive discussion, leading to valuable 
conclusions, will be secured. 

A questionnaire of twenty-seven items sug- 
gested for discussion is being circulated by the 
British Institute of Management, the address of 
which is 17, Hill Street, London, W.1. 








nt 


Fr 
he 
10 
y; 


mn 


y 
dd 


_— v. 


oe ae ee ee eS ae 





Feb. 25, 1949 


French Engineering News 


(From our French Correspondent) 


Speaking of the importance of industrial 
development to Morocco, General Juin, the 
Resident General, stated that electric power 
had tripled in ten years and mining production 
almost doubled. During the same period, over 
100,000 hectares of land had been irrigated. 
He stated, however, that, Morocco still needed 
to improve output, economise in raw materials, 
eut down general expenses and encourage 
mechanisation. To reduce the financial deficit, 
General Juin stated that the following measures 
were necessary :—Stabilisation of currency, 
economic liberty and a policy of long-term 
private and public investments. In the near 
future there is to be an increase in agri- 
cultural production and work leading to an 
intensive exploitation of mineral wealth is to 
be carried out. Phosphate extraction may 
increase from 2,700,000 tons to 4,000,000 tons 
by 1952, coal from 288,000 tons to 600,000 tons, 
ores from 300,000 tons to 1,000,000 tons. 

Anew company has been created at Ain-Sebaa 
to construct or repair rolling stock from semi- 
finished products imported from France. A 
subsidiary of the General Electric Company 
equipped to produce electric wire and cable 
at a factory at Fedala will start work in March. 

* * * 


The six-monthly report of the Monnet Plan 
Commission on modernisation achieved in 
industries ancillary to the metallurgical indus- 
try shows that extensive mechanisation is 
necessary in ore mines before production can 
be increased. 

Coke and gas investments amount to 
1,750,000,000 francs. The first part of the 
coke and gas programme published during the 
second half of 1947 is now being carried out. 
It will increase total capacity of coking plants 
to 48,000 tons daily in 1952, as against 28,000 
tons at present. The gas industry programme 
envisages doubling gas consumption compared 
with pre-war. In the course of the six months 
surveyed, a coking battery producing 200 tons 
daily was started at Auby, and two batteries 
of thirty ovens each (total capacity 900 tons 
daily) took over from old plants in the Loire. 
Steel coking plant installations include twenty- 
one ovens at Micheville, and thirty ovens at 
Hagondange (total daily capacity 750 tons). 
Eight Creusot coking ovens, damaged by 
explosion, are being repaired and a battery 
of twenty-five ovens is being transferred from 
Trignac to Mondeville. 

Despite numerous difficulties, good progress 
was made by the steel industry in 1948 and 
the January production is two or three per 
cent higher than in December, 1948. The most 
serious difficulty has been the electricity 
shortage. In November the allocation was 
reduced to 800,000kWh, compared with the 
demand for 4,500,000kWh, and in December 
the supply was cut by a further 50 per cent. 
The result has been a two-thirds reduction in 
electric steel production. The tendency has 
been to push Martin steel production, but sup- 
plies of heavy scrap are another difficulty. 
The prospects for 1949 are nevertheless hopeful. 


* * * 


An inter-Ministerial report on agricultural 
needs evaluates French tractor needs by 1951 
as amounting to 250,000. Imports will amount 
to only 60,000 in four years and the French 
industry will therefore have to supply 160,000. 
To achieve this result, the report suggests 
that priorities be granted in allocating tools 
and materials, electric power and orders to 
stee] plants. General economic measures ‘pro- 
posed include price and sale freedom, tax 
advantages, customs protection and encourage- 
ment of competition among French construc- 
tors. The main demand being for medium 
tractors between 20 and 30 h.p., it is suggested 
that the Renault Régie increase daily produc- 
tion from 30 to 100. Specific agreements, for 
example, with the British firm, Ferguson, are 
suggested, by which tractors would be imported 
from England, but implements for the tractors 
would be made in France and exported to 
England, so as to avoid currency exchanges. 
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Notes and Memoranda 


Rail and Road 


GEORGE STEPHENSON PRIzE —Dr. H. I. Andrews, 
A.M.I. Mech. E., A.M.1.E.E., a member of the engi- 
neering section of the Scientific Research Depart- 
ment, London Midland Region, British Railways, 
has been awarded the George Stephenson prize for 
1948 by the Institution of Mechanical Engineers for 
his paper “The Mobile Locomotive Testing Plant 
of the L.M.S. Railway.” 

New Trunk Roap NEarR NEATH, GLAMORGAN.— 
Construction of the new trunk road near Neath was 
inaugurated on Wednesday of last week, February 
16th, by the Minister of Transport, Mr. Alfred 
Barnes. When linked to the new Jersey marine 
road, now nearing completion, it will shorten the 
journey between Briton Ferry and Swansea by 
about 6 miles and will provide a direct route to 
the Swansea Docks area. Previous reference was 
made to this scheme in a Seven-Day Journal note 
in our issue of December 31, 1948. 

Tse British Motor Inpustry.—The statistical 
department of the Society of Motor Manufacturers 
and Traders, Ltd., has announced that last year’s 
output of the British motor industry was 335,000 
cars, 177,000 commercial vehicles and 116,000 
agricultural tractors. The output of cars and com- 
mercial vehicles was 15 per cent higher than in 
1947, and agricultural tractor production was nearly 
twice as great. Motor vehicle exports in 1948 
were valued at over £146,000,000. They included 
227,000 cars, 71,000 trucks and road tractors, and 
4100 buses, coaches and trolleybuses. 

RapI0-CONTROLLED BREAKDOWN SERVICE FOR 
Mororists.—The Automobile Association has 
announced a scheme whereby radio-controlled vans 
with modern equipment for roadside repairs will be 
directed to the immediate assistance of motorists 
whose cars break down at night anywhere within 
the London Postal Area. The only cases which the 
scheme excludes are breakdowns caused by accidents 
and those which occur when the car is at the owner’s 
home or at a garage. Throughout the night each 
breakdown team will be in continuous contact by 
radio-telephony with the A.A. headquarters at 
Fanum House, and it will thus be possible to locate 
and assist any motorist who is in difficulties and 
who telephones for help, with little or no delay. 
At present the A.A. night breakdown service will 
apply only to the London area, but its extension 
to the big provincial cities will be consideied should 
there be evidence of a sufficient demand for it. 


Miscellanea 

Crrcuir INTERRUPTION.—In a paper on “ Circuit 
Interruption,” read before the London Students’ 
Section of the 1.E.E., on February Ist, Mr. J. R. 
Waters, a Graduate of the Institution, reviewed 
the more fundamental problems in the electrical 
design of circuit breakers. He showed the influence 
of the circuit constants and the switch charac- 
teristics on the arc, and used slides showing voltage 
and current wave forms for arcs in various d.c. 
and a.c. circuits to illustrate the theoretical treat- 
ment of the subject. 

“A Tatu ORDER”: A Firm RecorD.—We were 
recently given an opportunity to see an interesting 
and instructive film which was made as a record of 
the construction and transport of one of the 100ft 
high fractionating towers made by G. A. Harvey 
and Co. (London), Ltd., to the order of the Lummus 
Company of New York. This film showed the 
various stages in the construction of the tower 
in the works of the makers at Greenwich, and 
gave many interesting views of the component 
parts being formed and fabricated. After show- 
ing the journey of the tower through the streets of 
London and its installation on shipboard, the film 
concluded with scenes of its unloading at Punta 
Cardon in Venezuela and its erection on site. 

InstiTuUTE oF MeEtats.—The annual general 
meeting of the Institute of Metals will be held on 
Wednesday, Thursday and Friday, March 30th and 
3lst and April Ist. On the first two days, the 
sessions will take place at the Institution of 
Mechanical Engineers, Storey’s Gate, London, 
S.W.1, and the concluding sessions on the Friday 
will be held at 4, Grosvenor Gardens, London, 
8.W.1. The annual dinner of the Institute will be 
held at the Savoy Hotel, Strand, W.C.2, on Thurs- 
day, March 31st, at 7.15 for 7.30 p.m. At the open- 
ing of the meeting on March 30th the Institute of 
Metals Medal (in platinum) for 1949 will be pre- 
sented to Dr. William Hume-Rothery, F.R.S., in 
recognition of his outstanding contributions to the 
science of non-ferrous metallurgy. Arrangements 
are being made to hold the autumn meeting of the 
Institute in Paris in September. The actual dates 
will be made known shortly. 


Rapio CoMPONENTS EXHIBITION.—British pro- 
gress in the design and manufacture of components 
for the radio and electrical industries, which led 
to a 40 per cent rise in exports last year, will be 
demonstrated at a private exhibition which is to 
be held by the Radio Component Manufacturers’ 
Federation, in the Great Hall, Grosvenor House, 
Park Lane, London, W.1, from Tuesday, March 
lst, to Thursday, March 3rd. There will be 106 
exhibitors, some of whom will show test gear and, 
for the first time, valves, including new miniature 
valves for television and frequency modulation. 


THe Late Mr. Wii11am HorsFrai.—lIt is with 
regret that we have to record the death at New- 
castle-upon-Tyne, on Monday, February 7th, of 
Mr. William Horsfall, who was a director of the 
General Electric Company, Ltd., and manager of 
the North-Eastern Area of its home organisation. 
Before joining the General Electric Company, Ltd., 
in 1919, Mr. Horsfall was the engineer and manager 
of the Ebbw Vale Urban District Council’s Elec- 
tricity Department. After serving for four years 
with the G.E.C. as the assistant district manager 
at Cardiff, he was, in 1923, appointed area manager 
of the General Electric Company, Ltd., at New- 
castle-upon-Tyne, and in 1945 was appointed to 
the Board of the Company. Mr. Horsfall was 
an Associate Member of the Institution of Electrical 
Engineers. 





Personal and Business 


MUSGRAVE AND Co., Ltd., states that its Bristol 
branch office has been moved to 35, Broad Street, 
Bristol, 1. 

Mr. E. Brown and Mr. G. A. Phipps have been 
elected directors of Guest, Keen and Nettlefolds 
(South Wales), Ltd. 

THE OFFICE OF THE INDIA SUPPLY COMMISSIONER 
is now at 55, Jermyn Street, London, S.W.1 (tele- 
phone, Regent 8250). 

Mr. D. G. CuristoPpHERSON, D.Phil., A.M.I.C.E., 
has been appointed Professor of Mechanical Engi- 
neering at Leeds University, in succession to the 
late Professor W. T. David. 

Mr. W. A. A. Burcsss, M.I.E.E., is retiring at 
the end of this month from the position of Midland 
area manager of A. Reyrolle and Co., Ltd., after 
twenty-five years in the company’s service. 

Tue Power Piant Company, Ltd., of West 
Drayton, Middlesex, informs us that it has appointed 
Morris Warden and Co., Ltd., of 90, Mitchell Street, 
Glasgow, C.1 (in place of the late Mr. E. G. Lowes), 
as its representative in Scotland for all of its pro- 
ducts except machine tools. 

THE INTERNATIONAL NICKEL COMPANY OF 
Canapa, Ltd., announces rearrangement of the 
executive as follows: Mr. R. C. Stanley, chairman 
and president since 1937, continues as chairman 
of the board; Dr. John F. Thompson, vice-presi- 
dent since 1936, becomes president; Dr. Paul D. 
Merica becomes . executive vice-president, and 
Mr. H. S. Wingate continues as secretary and has 
become a vice-president. Sir William Griffiths, 
chairman and managing director of the Mond Nickel 
Company, Ltd., continues as vice-president in 
charge of operations in Europe and other parts 
of the world outside the American continent. 

Exuiott BrotHers (Lonpon), Ltd., announces 
a@ reorganisation of its home sales and service 
arrangements as follows: London area, Century 
Works, Lewisham, S.E.13 (telephone, Tideway 
3232); South-Western area, 37, Mount Stuart 
Square, Cardiff (telephone, Cardiff 4334); Mid- 
lands, 9, Caroline Street, Birmingham, 3 (telephone, 
Central 2037) ; North Midlands and N.W. England, 
270-272, Corn Exchange Buildings, Hanging Ditch, 
Manchester, 4 (telephone, Blackfriars 7795) ; 
N.E. Coast, Grey’s Buildings, 53, Grey Street, 
Newcastle-upon-Tyne (telephone, Newcastle 22655) ; 
Scotland and N. Ireland, 55-63, Washington Street, 
Glasgow, C.3 (telephone, Central 7965). 

EVERETT, EDGCUMBE AND Co., Ltd., of Colindale 
Works, Hendon, London, N.W.9, announces the 
opening of a branch factory at Houghton-le- 
Spring, Co. Durham. This new manufacturing 
unit will be concerned in its initial stages with 
Synclock productions, such as miniature synchro- 
nous motors, process timing devices, synchronous 
clocks and chart drives for roll chart and disc 
chart graphic instruments. Later other products 
will be made. Administration, sales and purchasing 
will continue to be centralised at Colindale Works, 
and all enquiries, orders and other correspondence 
should continue to be addressed there. The new 
factory will be under the management of Mr. C. 
Leney, who was previously in charge of the Instru- 
ment Shop at Colindale. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
To-day, Feb. 25th.—S.E. Lonpon Brancu : S.E. London 
Tech. College, Lewisham, “ Television,” L. C. Jesty, 





8 p.m. 

Tues., March \st.—S.E. Lonpon Branca: Castle Hotel, 
High Street, Eltham, ‘‘Copper-Sheathed Mineral 
Insulated Cables,” G. E. D. Redman, 8 p.m. ‘ 

Wed., March 2nd.—N.E. Lonpon Branco: Mawneys 
Arms, Mawneys Road, Romford, *“*The Work of 
Executive Council,” E. L. Sutton, 8 p.m. 

Thurs., March 3rd.—S. Lonpon Brancu: Cafe Royal, 
North End, Croydon, “‘ Power Factor,’”’ W. S. Gearing, 
8 p.m. 

Chemical Society 

To-day, Feb. 25th—ABERDEEN BrancH: Marischall 
College, Aberdeen, “Some Factors Influencing 
Strengths of Acids and Bases,” D. H. Everett, 7.30 p.m. 

Mon., Feb. 28th.—Erre Brancux: University College, 
Dublin, “‘ Researches on the Chemistry of the Alge,”’ 
T. Dillon, 7.45 p.m. 

Thurs., March 3rd.—Burlington House, Piccadilly, W.1, 
reading of original papers, 7 p.m. 

Derby Society of Engineers 

Mon., Feb. 28th.—School of Arts, Green Lane, Derby 
“The Early History and Development of the Motor 
Car,” N. R. Chandler, 7.15 p.m. 

Electric Railway Society 

Sat., March 5th.—Fred Tallant Hall, Drummond Street, 
London, N.W.1, “ Metadyne Medley,” B. J. Prigmore, 
3 p.m. 

Engineers’ Guild ‘ 

Thurs., March 3rd.—Newe House, Pilgrim Street, 
Newcastle-upon-Tyne, 1, discussion on. “The Guild 
as an Association of Professional Engineers,” 6 p.m. 

Hull Chemical and Engineering Society ‘ 

Tues., March 1st.—Church Institute, Albion Street, Hull, 
“Refrigeration in Food Technology,” R. Gane, 
6.30 p.m. 


Incorporated Plant Engineers 

Mon., Feb. 28th.—LzeEps Brancu: Great Northern 
Hotel, Leeds, film on excavators by Thos. Smiths 
(Rodley), Ltd., 7 p.m. 

Tues., March 1st.—S. Wates Brancn: Grand Hotel, 
Cardiff, Annual General Meeting, 7.30 p.m. 

Wed., March 2n?.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2, paper and discussion on 
“ Training Within Industry,” 7 p.m. 

Thurs., March 3rd.—PETERBOROUGH Branco: Gas 
Company’s Film Theatre, Church Street, Peterborough, 
“Troubles Experienced with Boiler-House Plant,” 
W. J. Smith, 7.30 p.m. 

i., March 4th—Bramincuam Brancn: Imperial 
Hotel, Temple Street, Birmingham, “Gas Producers 
and Furnaces,” R. Whitfield, 7.30 p.m. 

T'ues., March 8th.—E. Lancs Brancu : Engineers’ Club, 
Albert Square, Manchester, “‘ Maintenance of Com- 
pressed Air Services,” F. E. Webb, 7.15 p.m. 
DunpvEE Branco: Y.M.C.A., Constitution Road, 
Dundee, general discussion led by W. F. Galletly, 
7.30 p.m. 

Institute of British Foundrymen 

Sat., Feb. 26th.—East Miptanps Brancu: The College, 
Leicester, ‘* Foundry Costing,” T. Lee, 6 p.m. 

Sat., March 5th—LancasHIRE BrancH: Engineers’ 
Club, Albert Square, Manchester, “Some Further 
Notes on Core Shop Control,” J. J. Sheehan, 3 p.m. 

W. Riptinc or Yorks Brancn: Tech. College, 
Bradford, “‘ Problems of Contraction and Distortion 
in Cast Iron Castings,”” E. Longden, 6.30 p.m. 


Institute of Industrial Supervisors 


Thurs., March 3rd.—Chance Tech. College, Smethwick, 
“‘ Training for Higher Management,” Sir Hugh Chance, 


7 p.m. 
Institute of Marine Engineers 

Tues., March 8th.—85, Minories, E.C.3, “‘ Trends in the 
Development of Marine Reduction Gearing,” A. W. 
Davis, 5.30 p.m. 

Wed., March 9th.—City Tech. College, Liverpool, “ Air 
Conditioning for Ships,” J. K. W. MacVicar, 7.30 p.m. 

Institute of Petroleum 

Wed., March 9th.—Manson House, 26, Portland Place, 
W.1, “‘ Modern Trends in Tanker Construction,”’ John 
Lamb, 5.30 p.m. 


Institute of Road Transport Engineers 

Mon., Feb. 28th.—Scortish CENTRE: North British 
Hotel, Edinburgh, ‘‘ Pistons and Rings,” J. L. Hep- 
worth, 7.30 p.m. 

Institute of Transport 

Tues., March \st.—Mtptanp Secrion: Imperial Hotel, 

Temple Street, Birmingham, “Premises for the 
ration and Maintenance of Public Service 
Vehicles,” S. Kennedy, 6.30 p.m. 

Mon., March 7th.—Metropouitan Section: Living- 
stone House, 8.W.1, “‘ Traders and the Transport Act, 
1947,” A. G. Marsden, 6 p.m. SHEFFIELD SECTION : 
Victoria Hotel, Sheffield, ‘‘ Some Random Remarks on 
Transport in France, Belgium and Switzerland,” B. 
England, 7.30 p.m. | 

Tues.,March 8th.— YORKSHIRE SECTION : Great Northern 
Station Hotel, Leeds, “‘The Transport Act, 1947,” 
M. A. Cameron, 6.30 p.m. 
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Institution of Chemical Engineers 
Tues., March 8th.—Geological Society, Burlington House 
Piccadilly, W.1, “ Application of Vacuum to Industrial 
Chemical Processes,” J. Leyland; “ Production of 
Vacuum for Industrial Chemical Processes,” G. 
Arrowsmith, 5.30 p.m. 


Institution of Civil Engineers 

Tues., March \st.—Great George Street, S.W.1, “Engi- 
neering Works for the Improvement of the Estuary 
of the Mersey,” J. A. Cashin, 5.30 p.m. 

Wed., March 2nd.—Association of London Students, 
Great George Street, S.W.1, ‘“‘The London Students’ 
Industrial Tour of Belgium, August, 1947,” A. D. M, 
Penman, 6 p.m. 

Thurs, March 3rd.—N.W. AssoctaTion: Engineers’ 
Club, Albert Square, Manchester, “‘ Site Investigations, 
Including Boring and Other Methods of Surface 
Exploration,” H. J. B, Harding, 6.30 p.m. 


Institution of Electrical Engineers 


Sat., Feb. 26th.—Lonpon StupvEnts’ Section: Visit to 
Chislet Colliery, near Canterbury, Kent, 8.30 a.m. 

N. Miptanps Stupents’ Section: Yorkshire Elec- 
tricity Board, 1, Whitehall Road, Leeds, 1, ‘‘ Funda- 
mentals of Circuit Interruption,” J. Sykes, 10.30 a.m. 

Mon., Feb. 28th.—N.E. Centre Neville Hall, Newcastle- 
upon-Tyne, “Overhead Line Regulations,” H. W. 
Grimmitt, 6.15 p.m. 

Tues., March \st.—N. Miptanps CentRE: Yorkshire 
Electricity Board, 1, Whitehall Road, Leeds, 1, 
“ Analysis : Synthesis Telephony with special reference 
to the Vocoder,”’ 6.30 p.m. 

Wed., March 2nd.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2, ‘“‘The Analogies 
between the Vibrations of Elastic Membranes and the 
Electromagnetic Fields in Guides and Cavities,” E. C. 
Cherry, 5.30 p.m. Lonpon StupEents’ SECTION : 
Visic to Enfield Cables, Ltd., Enfield, Middlesex, 
2.30 p.m. 

Thurs., March 3rd.—Ordinary meeting, Savoy Place, 
Victoria Embankment, W.C.2, “ Electric and Diesel- 
Electric Traction on the Netherlands Railways,” H. J. 
van Lessen, 5.30 p.m. 

Fri., March 4th.—Institution of Mechanical Engineers: 
Storev’s Gate, St. James’s Park, S.W.1, “‘ Causes of 
Flue Gas Deposits and Corrosion in Modern Boiler 
Plants,” W. F. Harlow, 6 p.m. 

Tues., March 8th.— MEASUREMENTS AND Rapi0 SECTION : 
Savoy Place, Victoria Embankment, W.C.2, “ The 
Development of Q-Meter Methods of Impedance 
Measurement,” A. J. Biggs and J. E. Houldin, 5.30 

.m. N. Mrptanps Centre: Yorkshire Electricity 

ard, Market Street, Huddersfield, ‘‘ Centralised 

Ripple Control on High-Voltage Networks,” T. W. 
Ross and R. M. A. Smith, 6.30 p.m. 

Wed., March 9th.—Suprty Section: Savoy Place, 
Victoria Embankment, W.C.2, ‘Some Notes on the 
Design of High-Voltage Transmission Lines, with 
special reference to Conditions in India and Pakistan,” 
A. F. Coventry, 5.30 p.m. 


Institution ef Engineering Inspection 
Tues., March \st.—Leeps Brancnu: Hotel Met le, 
Kings Street, Leeds, “* Research and Production Engi- 
neering,” R. J. Mitchell, 7.30 p.m.——CoveNtTRY 
Branc#: Tech. College, Coventry, ““ The Application 
of Electronics in Inspection Methods,” J. R. Cornelius, 


7.30 p.m. 

Wed., March 2nd.—BrrmincHam Brancn: Chamber of 
Commerce, 95, New Street, Birmingham, “ Optical 
Interference as an Inspection Tool,” J. A. T. Crump, 
7.30 p.m. 

Thurs., March 3rd.—LonvON BrancH: Royal Society 
of Arts, John Adam Street, Adelphi, W.C.2, ‘‘ The 
Relation between Design and Inspection with special 
reference to Helical Springs,” E. H. Bateman, 6 p.m. 

Institution of Engineers-in-Charge 

Wed., March 9th.—St. Bride Institute, Bride Lane, 
E.C.4, ‘‘ Liquid Metering in Industry,” G. M. R. Lord, 
6.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tues., March 8th.—39, Elmbaik Crescent, Glasgow, 
“Induction Heating,” T. G. Tanner, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 

Wed., March 2nd.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, “ Post-War 
Research on Heating and Ventilation at the Building 
Research Station,” A. Pickles, 6 p.m. 

Institution of Mechanical Engineers 

To-day, Feb. 25th.—Storey’s Gate, St. James’s Park, 
8.W.1, ‘ Crankshaft Damping,” B. Draminsky, 6 p.m. 

Sat., Feb. 26th.—N.E. Brancu, GRADUATES’ SECTION : 
Visit to the Oil Works at the Billingham Plant of 
Imperial Chemical Industries, Ltd., 2 p.m. Yorx- 
SHIRE BranoH, GrapuaTEs’ Section: Hotel Metro- 

le, Leeds, ‘‘ Noise Problems in Engineering,” L. 8. 
Santen, 2.30 p.m. 

Tues., March \st.—CovENTRY CENTRE, AUTOMOBILE 
Drvision: Geisha Cafe, Hertford Street, Coventry, 
Annual General Meeting, 7 p.m. Luton CENTRE, 
AvtTomositE Division: George Hotel, Luton, 
‘* Basic Problems in the Engineering of a Modern 
All-Metal Motor Body,” E. 8S. White, 7.15 p.m. 

Fri., March 4th—Storey’s Gate, St. James’s Park, 
8.W.1, “‘ Causes of Flue Gas Deposits and Corrosion 
in Modern Boiler Plants,’ W. F. Harlow, 6 p.m. 

Mon., March 7th.—N.E. Brancu: Neville Hall, West- 
gate Road, Newcastle-upon-Tyne, ‘“‘ Heat Engines,” 
K. Baumann, 6 p.m. 

Tues., March 8th.—AvTOMOBILE Drivision: Storey’s 
Gate, St. Jamec’s Park, S.W.1, “Sulphur in Diesel 
Fuels,” J. J. Broeze and A. Wilson, 6 p.m. 

Institution of Post Office Electrical Engineers 

Wed., March 2nd.—L.T.R. Headquarters Refreshment 
Club, Waterloo Bridge House, 8.E.1, ‘‘ The Validity 
of the Faults per Tel. per Annum Statistic as a 
Criterion of Telephone Service,” 8. Rudeforth, 5 p.m. 


Feb. 25, 1949 


Institution of Production Engineers 
Sat., Feb. 26th—Hattrax GrapvarTes’ §¢ 
White Swan Hotel, Halifax, Annual General mets 
films, ‘* Age of Precision,” and “ Highway to Prodis ‘ 
tion,” 2 p.m. ™ 
Wed., March 2nd.—Preston Section : Harris Institute 
Preston, “‘Modern Surface Coating and Post-W; ‘ 
Synthetic Finishes,” C. A. J. Taylor, 7.15 - 
WotverHAMPTon Section: County Tech. Colle 
Wednesbury, “Colour Schemes for Factory a 
Machines,” 8. A. Wood, 7 p.m. ; 
Mon., March 7th.—Yorxsutre Section: Hotel Metro 
pole, Leeds, Annual General Meeting, 7 p.m. 4 
Tues., March 8th.—CoveNtTRY GRADUATE Sevvion: 
Tech. College, Coventry, ‘Corby Iron and Steel \Vorks 
of Stewart and Lloyds, Ltd.,” A. Stirling, 7.15 p.m,— 
Lonpon GrapuaTE SECTION: Lastitution of Produc. 
tion Engineers, 36, Portman Square, W.1, Annual 
General Meeting, “‘ Shop Loading,” H. G. Shakeshaft, 
7.15 p.m. MANCHESTER SECTION: Works visit to 
Manchester Oil Refinery, Ltd., Trafford Park, Man. 
chester, 2.15 p.m. 


Institution of the Rubber Industry 
Mon., Feb, 28th—MancuesTer anv District Secrioy : 
Engineers’ Club, Albert Square, Manchester, “ Rubber 
Physics Applied to Engineering Problems,” L. R. G 
Treloar, 6.15 p.m. 


Institution of Works Managers 

Mon., Feb. 28th.—Guascow Brancn: “The Relation. 
ship between Trade Unions and Management,” J, 
Sullivan, 7 p.m. : 

Junior Institution of Engineers 

To-day, Feb. 25th.—39, Victoria Street, S.W.1, “ Tradi- 
tional Building,” 8. J. Crispin, 6.30 p.m. 

Mon., Feb. 28th.—Metallurgical Club, West Street, 
Sheffield, ‘‘ The Manufacture of Gramophone Records,” 
H. W. Bowen. 7.30 p.m, 

Wed., March 2nd.—Miptanp Section: James Watt 
Memorial Iistitute, Great Charles Street, Birmingham, 
“Light Alloys and Current Eagineering Practice,” 
H. A. Waiawright, 7 p.m. 

Fri., March 4th.—39, Victoria Street, S.W.1, films, 
“The Boulder Dam,” introduced by 8. R. Broderick, 
6.30 p.m. 

Mon., March 7th—N.W. Section: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, “ Specialised Production of Alkyds for the 
Electrical Industry,’ A. Dunton, 7 p.m. 


Manchester Association of Engineers 
To-day, Feb. 25th.—Engineers’ Club, Albert Square, 
Manchester; ‘‘ High-Pressure Testing Equipment,” 
G. A. J. Begg, 6.45 p.m. 


North-East Coast Institution vf Engineers and Shipbuilders 
To-day, Feb. 25th.—Mining Institute, Newcastle-upon- 
ay “The Production of Forgings for Marine 
ork,” R. Benson, 6.15 p.m. 
Wed., March 2nd.—Stupent Section: Bolbec Hall, 
Newcastle-upon-Tyne, “ Experimental Approach to 
Diesel Engine Efficiency,” W. Ingram, 6.45 p.m. 


Royal Aeronautical Society 
Sat., March 5th.—Institution of Civil Engineers, Great 
George Street, 8.W.1, full day discussion on “ Air 
Safety,” ll a.m. 
Royal Society of Arts 
Wed., March 2nd.—John Adam Street, Adelphi, W.C.2, 
“British Industrial Design and World Markets,” 
John Gloag, 2.30 p.m. 
Sheffield Metallurgical Association 
Tues., March 8th.—198, West Street, Sheffield, 1, “ The 
Study and Application of the Isothermal Transfor- 
mation of Steel,’’ C. Mavrocordatos, 7 p.m. 
Society of Engineers 
To-day, Feb. 25th.—17, Victoria Street, S.W.1, ‘ Glid- 
ing,” F. W. M. Ruck, 6.30 p.m. 
Mon., March ‘7th.—Geological Society, Burlington 
House, Piccadilly, W.1, “‘ Contact Welding,” V. J. D. 
Hill, 5.30 p.m. 


p.m.—— 





P.E.P. Report on AGRICULTURAL MACHINERY.— 
The first of a series of reports surveying the British 
engineering industries has just been published by 
P.E.P. (Political and Economic Planning), 16, 
Queen Anne’s Gate, London, S.W.1. It deals in 
considerable detail with the growth, development 
and prospects of the agricultural machinery indus- 
try. The price of the report is 10s. 6d. 


Service for “ G.M.” Dreset Encrines.—A recent 
announcement by General Motors, Ltd., of 23, 
Buckingham Gate, London, 8.W.1, states that it 
has made available for all models of “‘ G.M.” engines, 
whether they are new, second-hand or “ war 
surplus,” its full factory-sponsored service facilties. 
This service consists, first, of assistance from staff 
technicians, who advise on installation, adap- 
tion and reconditioning problems; secondly, the 
servicing and overhaul of engines, including the 
provision of the replacement parts, the correct adjust- 
ment and tuning of injectors, and the dynamometer 
testing to factory-approved performance figures; 
and thirdly, the supply of spare parts, stocked 
in this country. A staff of technicians with fully 
equipped service vans is available to carry out over- 
hauls on site. Alternatively, engines can be for- 
warded for replacement by exchange with another 
reconditioned engine. This replacement scheme is 
also applicable to sets of injectors, blowers, cylinder 
heads and other major components. 
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A Seven-Day Journal 


British Standards Institution Dinner 


More than 350 members and guests attended 
adinner given by the British Standards Institu- 
tion in London on Wednesday, February 23rd. 
The chairman of the Institution, Mr. Roger 
Duncalfe, in a speech welcoming the President 
of the Board of Trade and the Minister of 
Supply, said that the work, income and expendi- 
ture of the Institute had doubled since 1944. 
In creating standards and promoting their use 
throughout industry the B.S.I. was assisting 
to no small extent the solution of the many 
problems which now faced industry. Replying 
to this speech, Mr. Harold Wilson pledged his 
fullest support to the Institution and urged all 
sections of industry to carefully consider the 
preparation of national standards. Offering a 
welcome to the many guests, Sir William Larke 
thanked thern for the support given in the pre- 
paration of industrial standards. In a reference 
to the growth of certification marks he said 
that the collective view of the wide range of 
industries which participated was that the use 
of these marks should he developed along the 
lines laid down by the Institution. In replying, 
Sir Frederick Bain paid tribute to the work of 
the B.8.I. and said that there was still a vast 
field in industry to be dealt with. Whilst 
standards were of the utmost importance the r 
use should not lead to the adoption of complete 
uniformity, for individuality was the basis of 
progressive industry. Mr. G. R. Strauss said 
that the Institution provided a basis for 
increased productivity to industry and supplied 
ameans whereby wastage of time and materials 
could be reduced. Many standards were still 
required and it was of the utmost importance 
that the fullest use should be made of those 
already set. He had set up a committee which 
was meeting representatives of national bodies 
and branches of the engineering industry to 
discuss standardisation problems, and he 
expected that to give effect to the recommenda- 
tions of the committee would result in a great 
extension to the work of the B.S.I. In the final 
speech of the evening, Sir William Stanier 
pointed out that standardisation did not mean 
stagnation, and in its work the Institution 
constantly kept in mind the latest - materials 
and processes. To produce many varieties 
of individual items was a tax on industry which 

must be eliminated for the benefit of all 
concerned. 


Steel Economy 


At a Press conference on February 24th, 
Mr. Charles Key, M.P., Minister of Works, 
stated that in spite of record outputs, the 
demand for steel was still greater than the 
supply. Therefore, he said, steps must be 
taken to ensure that every ton which was pro- 
duced was used with the greatest possible 
efficiency and economy. Two years ago, the 
Government appointed the Steel Economy 
Committee to attack the problem, and the 
report of that Committee contained a number of 
valuable recommendations which resulted in 
substantial economies. These savings were, 
however, incidental to the more efficient use 
of steel ; by the employment of more advanced 
design methods, for instance, an economy of 
10 or 12 per cent could be effected in the con- 
struction of steel-framed buildings. So that 
the latest stient fic advice « ould be made readily 
available, Mr. Key said that he had recently 
appointed a committee on which were repre- 
sented the various professional institutions. 
Dr. David Anderson had kindly consented to 
act as chairman. The committee was to be 
known as the “ Professional Institutions’ Com- 
mittee on Improved Methods of Steel Utilisa- 
tion”; the terms of reference were: ‘To 
organise, through professional institutions, 
technical papers and discussions on steel 
economy, with a view to exercising the econo- 
mies to be derived from high performance 





specifications and more scientific methods of 
design ; and to arrange publicity to give effect 
to these economy measures.”’ Mr. J. H. Jones, 
M.P., Joint Parliamentary Secretary to the 
Ministry of Supply, spoke of the economies 
effected by his Ministry in the field of engineer- 
ing. The Ministry of Supply, he said, was 
doing everything in its power to ensure that the 
measures were widely known and practised. 


The Air Estimates 


Tue Air Estimates, which were formally 
presented to Parliament last week, show that the 
total sum required for the year 1949-50 is 
£207,450,000. That figure includes about 
£4,150,000 for war terminal liabilities, so that 
the provision for normal services is therefore 
£203,300,000. A memorandum by the Secretary 
of State for Air indicates, among other matters, 
that the Estimates provide for airfields to be 
extended and strengthened to fit them for use 
by new types of aircraft and for other technical 
services. It is stated also that increased 
numbers of jet fighter aircraft have been 
ordered as a result of the decision announced 
in September last, and that work is proceeding 
on the re-equipment of squadrons in Germany, 
in the Mediterranean and Middle East Com- 
mand, and in the Royal Auxiliary Air Force. 
Although no jet bombers are yet in service, 
the memorandum says that the development of 
a number of types of exceptionally high per- 
formance is proceeding as quickly as possible, 
and the first of those aircraft is expected to 
fly in the near future. Meanwhile, bomber 
squadrons continue to be equipped with 
‘Lincoln’ and “ Lancaster” aircraft. The 
“Shackleton,” a new long-range general recon- 
naissance landplane for Coastal Command, is 
to be introduced, and the new four-engined 
“* Hast ngs,” a transport aircraft for dropping 
supplies or troops by parachute, is now in 
service. Another new transport aircraft, the 
“* Valetta,” is now being received, and, accord- 
ing to the Air Minister’s memorandum, is to be 
used for re-equipping the medium-range trans- 
port squadrons. Commenting on the general 
efficiency of the Royal Air Force, the memo- 
randum gives some interesting statistics about 
the Berlin air lift. In the 230 days. up to 
February 13th, the R.A.F. made 36,442 sorties, 
carrying 200,866 tons of supplies to Berlin. 
In addition, 16,800 tons of goods and 42,800 
passengers have been flown from Berlin to the 
British Zone of Occupation. 


Southern Electricity Consultative 
Council 


THE recently formed Southern Electricity 
Consultative Council met for the’first time on 
February 23rd at Southern Electricity House, 
Bath Road, Maidenhead. The Chairman, 
Major Sir Hubert Young, emphasised the 
necessity of close contact and co-operation 
with the Southern Electricity Board at all 
levels, but he reminded members of the Council 
that their first duty was to safeguard the 
interests of consumers and that they had the 
right of direct access to the Minister of Fuel and 
Power. To give the members an overall picture 
of generation and distribution of electricity 
the meeting avas then addressed by the Chair- 
man of the Southern Electricity Board, Mr. 
H. Nimmo; by the Controller, Southern Divi- 
sion, B.E.A., Mr. R. H. Coates; and-by the 
Deputy Chairman of the Southern Electricity 
Board, Mr. R. R. B. Brown. Among the points 
then discussed by the meeting was the 
machinery whereby representation should be 
made by consumers to the Council. It was 
decided-that, until experience suggested other- 
wise, each member of the Council should be 
responsible.,for receiving consumers’ inquiries 
from one or more of the Board’s Districts. 
Discussing recent increases in the price of 
electricity, the Council felt that the surcharge 


made by the Board last summer was justified, 
but that the imposition of the price differential 
of the Clow Committee recommendation was 
not. It was decided that this matter should be 
pursued further. Finally, the Council discussed 
the difficulties of some consumers who had to 
pay the surcharge in addition to the money put 
into the slot meter. The Southern Electricity 
Board is to be asked to. consider the possibility 
of installing more modern meters or of granting 
limited credit to these particular consumers. 


The Chamber of Shipping of the 
. United Kingdom 


In his Presidential Address delivered to 
the Chamber of Shipping of the United King- 
dom recen.iy, Mr. Colin 8. Anderson, speak- 
ing on arguments which he said might well 
be advanced against the nationalisation of 
the shipping industry, pointed out that an 
appreciable part of the British sea-carrying 
trade and earnings came from traffic between 
one overseas country and another. In 1936 


it was about 36 per cent, and in 1947 it was 


about the same proportion. . It was most doubt- 
ful, he went on to say, how far such cross traffic 
could be held if the British mercantile marine 
were to pass from private to State ownership. 
A country which was prepared to purchase the 
services of enterprising foreigners might take 
an entirely different view of purchasing the 
services of the instruments of a foreign crown. 
Indeed, it could be assumed that those valuable 
liner trades which were wholly based abroad 
and wh Il, carried on between foreign countries 
would, if they were to be nationalised, be lost. 
To-day, with the loss of overseas investments, 
our ships formed a proportionately greater 
part of the British bread-winning equipment 
than they had done for many years. In 1936, 
the services of our ships were worth in all about 
£140 million to the nation. In 1947 they were 
worth about £340 million, and in 1948 it 
appeared that they may have been worth 
between £350 and £400 million. All that trade 
was carried out with some 2200 foreign-going 
ships using a labour force of some 150,000 
seamen. 


Institution of Electrical Engineers’ 
Annual Dinner 


THE annual dinner of the Institution of 
Electrical Engineers was held in London on 
Thursday, February 24th. Proposing the toast 
of “The Institution,” Sir Norman Birkett 
said that the I.E.E. was the largest body of its 
kind in the world, but that its strength and 
worth depended not on mere numbers, but on 
the service that it rendered to the community. 
The same theme of service appeared in the 
response which was made on behalf of the 
Institution by its President, Mr. T. Graeme N. 
Haldane, who spoke of electrical engineering as 
a means to an end, and emphasised the need 
for members of the profession to be educated 
in the more liberal sense by contact with the 
‘humanities ” and the arts. Mr. Haldane said 
that a university training gave the potential 
engineer an excellent opportunity to benefit 
from the influence of the other faculties of 
Arts and Science. In these matters, as in others, 
the Institution could neither rest nor stand still. 
It had already made recommendations for the 
education and training of professional electrical 
engineers. More recently an extensive study 
had been made of the educational and training 
needs of electrical technicians, and a memo- 
randum on the subject had been issued. The 
toast ‘Our Guests” was proposed by Mr. 
Percy Good, Past-President of the Institution. 
Admiral of the Fleet Sir John D. Cunningham, 
who responded, spoke of the services rendered 
by the I.E.E. to the Fighting Services, par- 
ticularly in the sphere of radio communication 
and radar. 
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roads, and is the focal point for the hea 
‘s a traffic from a large residential area. Began. 
of the volume of road traffic which jg - 
Gants Hill Station, London ogre fog i ae 
about island has been constructed. ; 


Transport island forms the site of the sub-surface ong 
By OLIVER DAWSON, B.Sc., A.M.LC.E ing hall. So that passengers can reach the 
aaa ais Me Cacia a booking hall in safety, subways giving access 
(aE London Transport Executive has plete tube are dealt with in a comprehensive thereto lead from the pavements at all th 
recently opened a new eastern extension paper by Mr. G. L. Groves in the Journal COMES formed by the road Junctions. From 
to the Central London line. Thistuberailway of the Institution of Civil Engineers, Vol. V, ‘” sie doom to cia oe  G4ft long 
tensi : : el. 
extension runs from Liverpool Street to page 6, March, 1946. It is the purpose of At the foot of the escalator is a large inte. 
change concourse, which is situated between 
the up and down platforms. The isometric 
drawing, Fig. 1, shows the arranczement of 
the station and the central underground 
concourse, which is its novel feature. The 
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FiG. 1—ISOMETRIC DRAWING OF STATION AND PLAN OF BOOKING HALL 


Newbury Park, where it links on the surface this article to describe some details only of floor of the concourse is more than 50ft 
with extensive electrification of the Eastern the construction of Gants Hill station. wide between platform edges, and l40ft 
Region, British Railways. This station, which is on the tube section, long, and is unobstructed except for the 

The design and construction of the com- is situated at the junction of several arterial columns. The construction in tunnel of 
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FiG. 2—CROSS SECTION THROUGH CENTRAL UNDERGROUND CONCOURSE 
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chamber enclosing this platform pre- 


gated an Original problem, as the largest 
yunel constructed by tube tunnel methods 


t time was about 40ft in diameter, and 


re round,  snormal station tunnel was only 21ft 2}in in 


tunnels, or erection headings, was driven by 
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shields. 


CONSTRUCTION OF CENTRAL CONCOURSE 


shield chambers. 


235 


heading to allow for the construction of two 


(C) Two 25ft diameter shield chambers 


were enlarged from the two pilot headings 


and two 21ft 24in shields erected in the 
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FiG. 3—STAGES OF CONSTRUCTION OF CENTRAL UNDERGROUND CONCOURSE 


course is given in Fig. 2. This concourse con- 


sists 


of five adjoining 21ft 24in diameter 


tunnels, the lining of the two outer and the 


A 


top middle tunnels butting on to the segments 


of the remaining two. Of the latter pair of 
tunnels only two segments remain at the 
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top and three at the bottom. This pair of 
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120 h.p. single-cylinder diesel. 

Water circulating pump for compressor. 
Air intake and filter. 

Unloading valve. 

Standby low-pressure compressor. 
Diesel exhaust pit. 

Cold-starting bottles. 

Cork insulation. 


. Electric high-pressure two-stage air compressor. 
. Telephone. 
- Unloader airline. 


followed by reference to the diagrams in 


Fig. 3, as follows :— 


(A) Two 8ft 6in pilot headings were driven 
by hand on the line of the up and down 


tracks. 


(B) Two 12ft diameter pilot headings were 


concourse. 


driven from opposite ends of the central 


(E) Eight short cross headings were driven 
between each erection heading, the main 


base girders erected in each heading, and a 


driven on the line of each 21ft 24in erection enlargement. 


13 





PLAN AT GROUND LEVEL. 


Fic. 4—ARRA 


70Ft. LONG B 





. High-pressure air receiver. 
. Compressor cooling tanks. 
. Diesel cooling tanks. 

. 1-ton electric winch. 

. Traversing ropes. 

. Burden ropes. 

. Control ropes, 

. 6in low-pressure air line, 

. High-pressure air line. 


Mixer—concrete. 


. Control platform for winch. 















19-6" DIA. 








0.1, TUNNEL PILOT TUNNEL _9’- 0“DIA. 


7ft diameter pilot was driven for the top 
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C.1. TUNNEL PILOT TUNNEL _9'- 0" DIA. 


19’- 6° DIA. 

PLAN AT RAIL LEVEL. @ 
23. 4: 1 Reeving giving 4-ton lift. 34. 6in emergency by-pass. 
24. Muck bunker. 35. Blow-off. d 
25. ‘* Snorer ” discharge for tunnel. 36. Pressure reducing valve. 
26. Compressor cooling water discharge. 37. Air winch, 30 cwt. 
27, Low-pressure receiver. 38. Shoot hole. 
28. Electric circulating water pump. 39, ‘* Muck tap.” 
29. Telephone. 40. Outer door. 
30. Starter. 41. ‘‘ Man tap.” 
31. Main electric low-pressure compressor. 42. Inner door. ; ) 
32. Low-pressure receiver gauge. 43. Non-return flap on 6in main. 
33. Tunnel pressure gauge. 44, 2in “‘ Snorer.” 


T OF COMPRESSED AIR PLANT 
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FiG. 5—CENTRAL ENLARGEMENT UNDER CONSTRUCTION 


Fic. 6—SIDE ENLARGEMENT 
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(F) Eight steel columns were 
together with longitudinal girdors, in each 
erection heading and the roof of the head; 
underpinned off the top of the girders, whic, 
allowed the top 21ft 2}in diameter ¢ 
ment to be carried out. 

(G) Finally, the two side 8ft 6in pilot, 
were enlarged to 21ft 24in diameter and thy 
surplus plates removed from the erection 
heading for use elsewhere. 

Access to the tunnel work was vained hy 
sinking a 15ft diameter cast iron lined ghaf, 
to the running tunnels clear of the booking 
hall. From this shaft short lengths of 19 
diameter running tunnel were driven }y 
hand to the site of the central concourse, 

The first three stages presented littl 
difficulty, the normal hand method o 
excavating and building one ring of cag, 
iron lining at a time being adopted. Thy 
width of each ring was 20in and Progress 
varied from one to three rings per eight-hour 
shift. To give additional access to the 
tunnel work a temporary timber shaft was 
sunk to the central concourse at the opposite 
end to the escalator. 

The site of the shaft on the surface was 
confined by two parallel roads, and therefore 
a travelling gantry hoist was employed both 
for sinking the shaft and later for lowering 
all the material required to the tunnel work. 
Fig. 4 shows the gantry hoist and the muck 
hopper for loading lorries. At the completion 
of the work the temporary shaft was used 
for ventilation. A permanent lining was 
erected in the shaft with a complicated con. 
crete junction to the tunnels, and the 
between the shaft and the lining was filled 
with weak concrete. 


6. 


TUNNEL DRIVING BY SHIELDS 


Two standard 21ft 24in Greathead shields 
were used for driving the erection headings, 
One shield was erected in a chamber served 
by the temporary timber shaft and the other 
was erected in a chamber served by the 
15ft diameter cast iron lined shaft. Through- 
out the drives, while the shield was being 
“ shoved,” the face exposed in front of the 
shields, which was Lo.don clay, was sup- 
ported by struts through each pocket in the 
shield on to walings fixed across the per- 
manent lining. Before each ring of clay 
was excavated exploratory 6ft auger holes 
were made in the crown of the tunnel. When 
one of the shields reached a point about half- 
way along the drive the auger holes pene- 
trated the cover of clay and entered water- 
bearing ballast. When this occurred, great 
care was taken in advancing the tunnel, 
and although the cover of clay decreased it 
did not prevent the drive being completed. 
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Although both erection headings were driven 
st the same time,. when the. shields 
approached each other one of the shields 
was stopped, and the face close-poled with 
timber boards, while the other shield was 
driven past. 

The cross headings were excavated and 
the steclwork erected by hand because of 
the confined space. Much care was needed 
in the design, fabrication and erection of the 
steelwork because of the heavy loads it had 
to take. Turned bolts were used for all the 
fishpiates and connections. All steelwork 
was lowered down the temporary timber- 
lined shaft, which had been constructed large 
enough to take the longest length of steel- 

rk. 

“Before the final underpinning of the roof 
segments of the erection headings the seg- 
ments were caulked with lead to prevent 
waer sceping through at the joints. The 
underpinning was carried out in engineering 
bricks capped by pre-cast concrete blocks, 
which were moulded to fit into the cast iron 

ents. Grout holes had been formed in 
the blocks, so that the whole of the under- 
pinning could be grouted into a homogeneous 


mass. 

The 7ft diameter pilot for the top enlarge- 
ment was driven from a break-up from one 
of the eight cross headings. As the auger 
borings in the main 21ft 24in shield drives 
had already shown water-bearing ballast 
in the top enlargement it was decided to 
drive both the pilot and the top enlargement 
in compressed air. 


CoMPRESSED AIR PLANT 


The site surrounding the temporary timber 
shaft was chosen as the most suitable for all 
the plant that was required for compressed 
air working. The low-pressure air was usually 
supplied by a rotary electrically driven com- 
pressor, temporarily situated in an under- 
ground switch room. The compressor had a 
free air capacity of 500 cubic feet per minute 
at 30lb per square inch. The capacity of 
this compressor was found to be adequate 
to maintain the pressure in the tunnel 
workings, as the loss of compressed air 
through the face was never very great. 
The complete lay-out of the plant, including 
the low-pressure compressor, is shown in 
Fig. 4. To guard against failure of the elec- 
tricity supply, a diesel-driven standby com- 
pressor was erected at ground level and an 
alternative air supply carried down the 
temporary shaft to the receiver. The com- 
pressor was a horizontal, single-stage machine 
with a free air capacity of 600 cubic feet per 
minute, driven by a horizontal, single- 
cylinder, 120 h.p. diesel engine. A telephone 
service was installed between each compressor 
station. In order to give easy starting to the 
sandby diesel engine in an emergency, the 
water-cooling system to the engine was 
by-passed and kept warm by an electric 
heater. 

The low-pressure air was Jed from the com- 
pressor to a receiver in the sump of the shaft, 
which was kept flooded to above the receiver, 
thus keeping the receiver cool. Air pressure 
in the receiver was kept at about 25 lb per 
square inch and was reduced through an 
automatic reducing valve to the tunnel 
pressuré of about 5lb or 6lb per square 
inch. The storing of air in the receiver at 
25lb per square inch increased the effective 
capacity of the receiver. 

n order to form the air lock for completing 
the 7ft diameter pilot and the top enlarge- 
ment, a short length of pilot was driven in 

air where the cover of the clay was 
sufficient. Air lock doors were concreted 


into the pilot which formed the body of the 
air lock, - All the material was handled on an 
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18in gauge track by bogies. The top enlarge- 
ment (Fig. 5) was carried out by hand mining 
methods until sufficient cover of clay existed 
over the crown of the enlargement to allow 
for the work to be completed in free air. 
Before the air pressure was taken off the 
cast iron lining was caulked with lead to 
make it watertight. 

The last stage (Fig. 6), the enlargement of 
the sides of the central concourse, was carried 
out in free air by hand mining methods, and 
the concre.ing of the platforms completed. 
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Great care had to be taken with the setting 
out of the tunnels so that as the enlargements 
were built they fitted into place. The com- 
pleted concourse lends itself to fine architec- 
tural treatment, as is shown by the photo- 
graphs reproduced in Figs. 7 and 8. 

The consulting engineers for the whole 
tube extension were Messrs. Mott, Hay and 
Anderson, and the contractors for Gants 
Hill station and its associated running tunnels 
were Edmund Nuttall, Sons and Co. (London), 
Ltd. 


Accelerated Weathering Tests for Paints* 


No. II—({Continued from page 215, February 25th) 


ACCELERATED WEATHERING MACHINE 
HE body of the machine (as seen in the 
engravings Figs. 3, 5 and 6, and the drawing, 

Fig. 4) consists essentially of a revolving drum 
(4ft diameter), fitted with racks capable of 
catrving three rows of test specimens of usual 
size (9in by 2in, or 9in by 3in). The drum can 
be rotated at three speeds, namely, four, 
three or two revolutions per hour. The rotd- 


FIG. 3—ACCELERATED WEATHERING 


tion of the drum instead of the arc and spray 
mechanism was considered more satisfactory 
as it eliminated the. use of sliprings and brushes 
in the are lamp circuits, and thus reduc :d 
electrical maintenance and fire risk difficulties 
important in paint factories. 

While in the original machine the rack 
supported the panels with a slope outwards 
towards the side of the drum, in the new machine 
the test specimens are sloped in the reverse 
direction to enable water to be flowed over 
the back if considered necessary for the control 
of temperature. The light source consists of 
four carbon arc lamps, one pair being at a 
fixed height opposite the topmost panel rack, 
whilst the second pair can be raised or lowered 
independently as desired to operate at any 


* Communicated by British Railways - ; 





of the three rack levels. All four lamps 
can be moved independently along the 
carrying arm so that the distance between 
the arc and the specimens can be varied 
from 8in to 18in. Water sprays are 
provided at the four quarters of the drum and 
are situated between the arc lamps, permitting 
the test specimens to be sprayed on the back 
as well as the front of the specimen (for details 
see Fig. 5). The front 
spray gives the desired 
humidity and temper- 
ature changes, whilst 
the back spray enables 
the panel to be further 
cooled if desired whilst 
passing in front of the 
arcs. Each water spray 
is fitted with its own 
individual cock, whilst 
each lamp is capable of 
individual control being 
fitted with its own 
choke and switch. The 
variation in the speed 
is controlled by means 
of a three-speed gear- 
box, situated beneath 
the drum, with the 
other driving mech- 
anism. 

The whole unit is self- 
contained. It is built 
on a rigid metal frame 
of steel angle sections. 
The height is 6ft and 
floor space required is 
approximately 5ft 
square. The frame is 
fitted with supplement- 
ary angles and gussets 
to provide seating for 
the rollers and gearbox 
mechanism. 

The special features 
of the new accelerated 
weathering machine in- 
clude its large capacity 
per unit of floor 
space; although  oc- 
cupying approximate- 
ly the same floor space 
as the machine pre- 
viously used it has twice 
the capacity. Its flexibility of operation is an 
important aspect, and it is possible to vary the 
speed of rotation, the distance between lamp 
and specimen, and the number of lamps oppo- 
site the uppermost rack from one to four. 
The water sprays are specially designed to 
give uniform wetting, the volume of water 
used being sufficient to prevent any build up 
of solids from the water, thus permitting the 
use of town water. Importance is also attached 
to the introduction of water sprays at the 
back of the panels as a means of controlling 
the maximum temperature reached by. the 
specimens. 


MACHINE 


ConcLUSIONS AND SUMMARY 


A single accelerated cycle will not, in general. 
give sufficient. data for the assessment of the 
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value of a paint under a wide range of con- 
ditions, and a series of three cycles is suggested 
to correspond with (a) rural, (b) industrial, 
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Fic. 4—ARRANGEMENT OF MACHINE 


and (c) highly corrosive conditions. In choosing 
among the many cycles tried the criterion 
has been the production of failures similar 
in character to those experienced in practice. 


FiG. 5—-LAMP AND WATER SPRAYS 


The end point of the test is important, and 
should coincide with the condition at which 
in practice repainting would take place. Thus 
the end point for a varnished surface is the 
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development of severe checking and loss of 
gloss, while for a protective system the com- 
mencement of protection failure is the criterion. 
In all cases it is regarded as essential to expose 
a paint of known performance for the purpose 
of comparison, since the probable life o: any 
paint in a given instance is influenced by the 
weather conditions experienced, and it is 
misleading to give a direct estimate of the 
paint life, although its relative merits can be 


hy So nia agate Bache 
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that this type of machine should be seriously 
considered by all interested in the study of 
accelerated weathering tests, and it is ho 

that it may eventually prove to bo at least 
the forerunner of a really satisfactory machine 
which will be standardised for the purpose by 
all interested parties, whether manufacturers 
or consumers of the paint and varnish trades, 
The chaos which would arise if each individya| 
firm produced its own design of machine with. 


FiG. 6—INTERIOR OF WEATHERING MACHINE 


definitely established. A further point is 
that it is necessary, in order to take into full 
account the inter-relationship of the various 
coatings in any particular painting system, 
to regard the complete system as the unit for 
testing: the testing of individual coatings 
does not permit the full assessment of its pro- 
perties. 

Although the new accelerated weathering 
machine has been in use for only a short period 
it is already apparent that the results are 
comparable with those previously obtained 
with the machine formerly used. It is felt 


out any degree of flexibility is obvious, and it 
would be extremely inconvenient for manu- 
facturers, particularly if the accelerated test 
is introduced into specifications, necessitating 
the manufacturer obtaining a separate machine 
to meet each specification. 

In conclusion it should be stated that the 
opinion is held that accelerated exposure tests 
conducted with care and interpreted with 
experience give more reproducible results 
than normal outdoor exposure tests, as there 
can be little doubt that the most consistent 
factor in the weather is its inconsistency. 


Structural High-Tensile (Low Alloy) 
Steel" 


By O. A. KERENSKY, B.Sc., A.M.1.C.E., M.Inst.W. 


INTRODUCTION 


In 1914, J. A. L. Waddell, in a paper to the 
American Society of Civil Engineers, said : 

“Tt is almost a necessity that there be found 
an alloy steel of great strength and of moderate 
cost. Such an alloy is not going to be dis- 
covered by accident, but only by a lengthy and 
exhaustive series of experiments, laid out in 
advance.” 

In the last thirty years an important step 
has been made towards this achievement, 
namely, structural steels with a yield stress of 
23 tons per square inch have been commercially 
produced and successfully used in. many 
structures. 


Types OF HiGH-TENSILE STEELS 


There are three ways of gaining strength in 
steel : 

(i) Cold working. 

(ii) Heat treatment. 

(iii) Addition of alloying elements. 

For structural purposes, where steel is used 
in ‘“‘as rolled” condition, only the third 


method has general application, although the- 


other methods are used occasionally as, for 
example, in production of cold drawn wire 


* Third Congress of International Association for 
Bridge and Structural Engineering. Abstract. 





and heat-treated chain links for suspension 
bridges. The simplest and cheapest way of 
increasing the tensile strength of steel is by 
raising the carbon content, but if the carbon 
exceeds about 0-3 per cent the ductility and 
toughness suffer. Structural high-tensile steels 
are usually obtained by increasing the carbon 
content and adding small percentages of alloying 
elements. In a report by D. J. Davies on “ The 
Use of High-Tensile Steel in Britain,” given in 
October, 1947, to the International Congress 
of Steel Development, sixteen different high- 
tensile structural steels with ultimate tensile 
strength of 33 to 45 tons per square inch and 
yield stress of 19 to 23 tons per square inch 
are listed. Of these, about half are said to be 
of weldable quality. 

The main requirements for a good structural 
high-tensile steel are : 

Strength.—Yield stress and ultimate breaking 
strength sufficiently high to permit a saving in 
weight commensurate with the increase in cost. 

Plasticity.—Good plastic range, as plasticity 
is an essential quality for equalising stresses 
at all ‘‘ stress raisers,” such as holes, notches, 
&c. 

Ductility—High degree of ductility and 
resistance to impact. The raising of yield 
stress; while preserving ductility, is one of the 
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main problems in the production of special 


ls. : 
* ratigue.—High degree of resistance to fatigue. 
It is desirable to increase this proportionately 
to the increase in yield stress, as otherwise 
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low-alloy steels of chrome-copper type offer 
very considerable increased resistance to corro- 
sion and far too little use is made of them, so 
far, for this purpose. It may be stated that the 
best low-alloy steels now on the market are 


Some Examples of British-Built High-Tensile Steel Bridges (1930 to 1948) 

















oe 
Name of bridge Country | Year Particulars Steel 
|, Birchonough, road... ...| Rhodesia... 1933-35 | 1080ft arch span... ...| Chromador 
9, Chelsea, road «+ «| England ... 1934-37 | 352ft suspension span ...| Ducol 
; 173ft side spans ..._ ...| Atlantes 
3, Storstrom, road and rail-| Denmark... 1932-37 | Forty-seven 197ft spans| Chromador 
way | Two 335ft arch spans...| Chromador 
“ One 447ft archspan  ...| Chromador 
4 Chien Tang, road and) China 1935-38 | Sixteen 220ft spans ...| Chromador (B.S.S. 548) 
railway 
5, Story (Brisbane), road ...| Australia... 1935-39 | 924ft cantilever span ...| Silicon 
‘ : 270ft side spans ... Silicon 
¢. Krustpils, railway ... ...| Latvia 1936 Three 270ft spans... B.8.8. 548 
7, Wandsworth, road... ...| England ... 1936-40 | Two 185ft spans ... B.8.8. 548 
: One 300ft span ... ...| B.S.S. 548 
8. Howrah, road ... .| India 1936-42 | 1500ft cantilever span...| B.8.8. 548 
° 325ft anchor arms _...| _B.S8.S. 548 
9. Otto Beit, road .| Rhodesia... ... ...|| 1938-39 | 1050ft suspension span | B.S.S. 548 
10. Bailey bridges... ... ...) Army equipment ...| 1941-44 anil Special B.8.S. 968 
11. Baghdad, road and rail-| Iraq... ... ... «.. 1945 1500ft long overall B.S.S8. 548 
way to date (seven spans) 
12, Lesser Zab and Euphrates,} Iraq... 1946 Eleven 166ft spans B.S.8. 548 
railway ro to date 








full advantage of the extra strength cannot be 
realised in structures subject to repeated stress. 

Workability, &c.—It must be workable in 
fabrication, It should not air harden erratically 
or fame cut detrimentally. 

Weldability—_To-day, it may have to be 
weldable. By weldability the structural engi- 
neer means the ability to be welded satisfac- 
torily with normal working conditions. 

Resistance to Corrosion.—For certain uses, 
increased resistance to corrosion is valuable, 
as the higher allowable stresses lead to thinner 
sections. 


WELDING OF HiGH-TENSILE STEELS 


The introduction of welding methods of 
fabrication is @ very important step in the 
development of structural design. Unfor- 
tunately, some difficulty is experienced in 
producing easily weldable high-tensile steel. 
During the last few years much research has 
been carried out. In 1941, B.S.S. No. 968 
was produced, giving minimum requirements 
for the qualities of the steel, and in the same 
year the British Welding Research Association 
published its recommendation for welding 
technique (revised 1944). High-tensile steel 
has been extensively used for Bailey bridge 
panels, but with this exception—no welded 
high-tensile steel structure of any size has yet 
been constructed in Britain, although several 
have been built on the Continent of Europe. 

There are various methods of improving 
the welding of high-tensile steels, and some of 
these are listed below : 

(i) Limitation of carbon and introduction of 
special alloying elements, e.g., titanium, melyb- 
denum, vanadium, cobalt, &c. 

(ii) Adoption of proper welding sequence. 

(iii) Pre-heating of parent metal (up to 
about 200 deg. Cent. is usually sufficient). 

(iv) Introduction of annealing runs. 

(v) Using maximum possible gauge of elec- 
trodes with minimum speed of welding, con- 
sistent with the size of weld. 

(vi) Using special electrodes (a) soft and 
mild steel, (b) special high tensile, (c) austenitic. 


CorROSION OF HiIGH-TENSILE STEELS 


_From the corrosion point of view, the carbon- 

silicon-manganese group of steels has no par- 
ticular merit, but there is improvement with 
copper-nickel-chromium alloys. _Comprehen- 
sive tests show that copper, in particular, is 
very effective in atmospheric conditions, but 
no benefits can be claimed for immersion 
conditions. 

Dr. J. C. Hudson, in a paper presented to 
the Institution of Civil Engineers in February, 
“It may be serviceable to 
emphasise that one of the most potent methods 
of combating rusting in structural steel is the 
choice of an improved material with increased 
corrosion resistance.- Proper rustless steels are 
too expensive for structural purposes, but 





at least three times as resistant to straight- 
forward atmospheric corrosion as is mild steel. 
It is true that this does not dispense with the 
necessity of protective coatings, but it does 
allow the adoption of smaller thickness with 
some degree of safety.” 


ALLOWABLE STRESSES 


Existing British Standard Specifications.— 
B.S.8. Nos. 548 (1934) and 968 (1941) cover the 
physical properties of high-tensile steels, with- 
out specifying any working stresses. B.S.S. 
No. 449 (1948) deals with the design of buildings 
in mild and high-tensile steels, but is not 
intended for bridges. British bridge designers, 
therefore, have to exercise their own individual 
judgment in deciding the allowable stresses 
for high-tensile steel in bridgework, and, con- 
sequently, a variety of different values and 
rules have been used, of which those noted 
below are characteristic : 
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decreased proportionately more than those for 
mild steel, the two gradually merging at high 
slenderness ratios. 

Basic Allowable Stresses for Steel to B.S.S. 
No. 548.—High-tensile steel complying with 
B.S.8. No. 548 has a yield stress 50 per cent 
greater than that of mild steel, and the basic 
allowable stresses, therefore, can be 50 per cent 
above those for mild steel. This ratio has been 
adopted in B.S.S. No. 449 (1948). However, 
the quality and reliability of mild steel has been 
proved by many years of use, whereas low-alloy 
steels are a comparatively new product, and 
in the past most designers preferred to have a 
somewhat greater factor of safety than the 
one allowed for mild steel. Consequently, in 
bridgework, basic maximum stresses usually 
are increased by only 40 per cent. 

Riveted Joints.—With high-tensile rivets, the 
allowable shear and bearing values can be 
increased in the same proportion as the yield 
stresses in the parent metal, producing a great 
economy of jointing material. If ordinary 
mild steel rivets are used, they can be stressed 
only to normal mild steel stresses and the joints 
become disproportionately large. 

Welded Joints.—For welded joints in high- 
tensile steel, as yet, there is no established 
practice, no general specification and very little 
precedent, but the whole subject is now under 
review, and it is hoped that an appropriate 
B.S. specification will be available soon. 

Effect of Fatigue——There is now no doubt 
that the fatigue resistance of fabricated high- 
tensile steels does not increase proportionately 
to the increase in their static strength. Much 
experimental work has been done on this 
subject, and the following general conclusions 
can be drawn :— 

(i) The resistance to fatigue of plain steels, 
when tested as polished specimens, is nearly 
proportional to their respective ultimate 
strengths. 

(ii) The reduction in fatigue resistance caused 
by any “stress raiser” (e.g., notches, holes, 
welds) is increased with the increase in static 
tensile strength. No advantage is gained by 
using steels with high U.T.S. if significant 
stress raisers are present and the steel is sub- 








Nature of stress Birchenough and | Wandsworth Bridge| Storstrom Bridge | Howrah and Iraq 
(All stresses in tons per square inch)| Otto Beit bridges bridges 
Axial tension (basic)... 12-0 12-0 12-7 12-65 
15-8 17-00 


Axial tension (maximum) 
Axial 
struts of length J and radius of 
gyration r 
Bending : 
Tension flange Rae) tae) cueeel ase 
Unstiffened Compression flange of 
length l and widthb ... ...  ... 
Shear in web (average) 
Shear in shop rivets ... 
Bearing on shop rivets 


Maximum 10-0 
12-0 
12(1—0-01.1/b) 

7-0 


:..| (Mild steel) 6-0 
| (Mild steel) 15-0 








igs. .sau 16-0 16-0 
compression in pin-ended/12(1—0-0054 l/r) |12-3(1—0-0054 J/r) 


Maximum 10-0 


Ostenfeld 
parabolic 
Maximum 12-7 


13-8(1—0-0057.1/r) 





Maximum 10-75 


12-7 | 


12-0 12-65 
12(1—0-01.1/6) As struts —_‘|12-65(1—0-0112.1/b) 
7-0 10-0 7-5 
9-0 10-0 9-0 

18-0 20-0 18-0 











Factor of Safety.—The adequacy of a structure 
should be considered with regard to strength 
and elastic stability. 

(i) Strength is related either to the ultimate 
strength or to the yield stress of the material, 
which vary for different steels. 

Although in some forms of structure stresses 
in excess of the yield stress may be allowed to 
occur without endangering the permanent 
reliability of the framework, knowledge of the 
conditions under which these deformations 
occur is not yet sufficiently advanced to justify 
design of bridge structures for stresses which 
may cause permanent distortion. 

Allowable stresses must, therefore, under 
any conditions which can be foreseen, be less 
than those which can produce permanent 
distortion. 

Therefore, it is the yield stress of the steel 
which is important, and it is essential that the 
specification for the steel should define this. 

(ii) Elastic stability is related to the modulus 
of elasticity of the material, which is approxi- 
mately the same for all steels. 

As the slenderness ratio of any element liable 
to buckle (e.g., struts, compression flanges of 
beams, webs in shear, &c.) increases, the allow- 
able stresses for high-tensile steel have to be 


jected to-a large number of stress reversals. 

(iii) Periods of rest and frequency of load 
application do not affect fatigue strength 
appreciably. 

(iv) There appears to be little difference in 
fatigue strength between well-designed and 
well-executed riveted and butt-welded joints, 
but fillet welds are distinctly inferior. The 
shape of joint is of great importance in all 
cases. The principal advantage of the riveted 
connection over the welded one, from the fatigue 
point of view, lies in its ability to yield internally, 
resulting in the adjustment of stresses. 

(v) The fatigue strength of riveted joints 
appears to be affected by the clamping forces 
of the rivets and, as high-tensile rivets generally 
exercise smaller clamping forces than the mild ' 
steel ones, the use of mild steel riveis with 
high-tensile members improves the fatigue 
strength of the joint. This is further improved 
by the greater relative yield of the softer rivet. 

(vi) Both riveted and butt-welded joints 
in low-alloy steels do not offer much advantage 
over the mild steel joints in resistance to fatigue 
due to reversing stresses, but develop increased 
strength when subject to pulsating loads, 
especially when a pre-stress is present. 

Allowances for Fatigue—In making allowe 
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ances for fatigue it must be remembered that 
fatigue depends on two factors : 

(a) Range and intensity of stress. 

(6) Number of repetitions. 

If one factor is decreased, the other can be 
increased, and therefore probable frequency 
of occurrence of the maximum intensity of 
stress must be considered in ensuring that 
effective provision is made for fatigue. 

Dealing only with first-class riveted and butt- 
welded connections, designed with minimum 
amount of “stress raisers,” the following 
approximate guiding rules are suggested for a 
high-tensile steel with yield stress of 23 tons 
per square inch :— : 

Nature of stress Rat 
ee Or Oe ae nT 
100,000 repetitions (0 to maximum) ... 1 
ce er ee ae | 
600,000 pulsations (minimum stress not less than 

ee, ee a oreree 
600,000 repetitions (0 to maximum) ... 
egjte vayte Moe a 
2,000,000 pulsations (minimum stress not less 
ey di rn 
2,000,000 repetitions (0 to maximum)... .... ... 1-1 
2,000,000 full reversals... ... ... ... ... «. 1:0 

* Ratio=Allowable stress in high-tensile steel /allow- 
able stress in mild steel. 

In view of the effect of repetition of a varying 
stress it becomes important to classify bridges 
or bridge members from the standpoint of the 
probable number of repetitions of a critical 
varying stress. In Great Britain road bridges 
must be designed for possible combinations of 
loading and for maximum axle loads which 
rarely occur in service, and it may confidently 
be assumed that unless very low loadings are 
used as the basis of design, repetition Of stress 
as a cause of fatigue failure can be entirely 
disregarded. Railway bridges are designed for 
locomotive axle loads which, although provision 
is made for future increase, are frequently 
reached in actual service and, therefore, varia- 
tions of stress intensity liable to cause fatigue 
failure may occur and appropriate provisions 
for fatigue should be made. 
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Economic Use or Hi1GH-TENSILE STEEL 


The Problem of Selection of Steel.—The 
problem of selection of the most suitable steel 
for any given structure is governed by two main 
considerations : 

(1) Technical: either when lightness is of 
primary importance and the construction 
becomes practicable only with the use of the 
superior steel (as in the case of very long span 
bridges or bridges for military use, &c.); or 
when exceptional anti-corrosive qualities are 
required. 

(2) Commercial: when the use of superior 
steel results in a cheaper structure. 

A given material may be economical under 
certain conditions and uneconomical under 
others. If, as a result of the improved pro- 
perties, the net cost of a substituted material 
is less than that of the material replaced, there 
is no economic problem to be solved, as, 
obviously, despite the higher cost per ton, the 
improved material would be used, as far as it is 
available. 

For small structures and in all cases 
where the sizes of members are controlled 
by other than stress considerations, there 
is no advantage in substituting the more 
expensive for the cheaper material. 

Comparative Costs of Steelwork.—The first 
cost of steelwork in any structure is made up 
of seven main items : 
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machines or reduction of speed of operation 
by about 25 per cent. At the same time, the 
areas, thicknesses and number of holes are 
proportionately reduced so that the net cost 
of the actual operations does not increase by 
much more than 5 to 10 per cent. However, 
for high-tensile riveted structures, provided all 
joints and lacing, &c., are carefully proportioned, 
the amount of fabrication per structure should 
be 5 to 10 per cent less than that for mild steel, 
and, therefore, it may be said that the net fabri- 
cation cost of high-tensile steel increases pro- 
portionately to the saving in weight. 

(iii) Transport: Cost of transport per ton 
is about the same for both steels. 

(iv) and (v) Erection and painting: About 
half of the cost of erection riveting (high tensile) 
and painting is constant per ton, and the other 
half increases proportionately to the savings in 
weight. 

(vi) Overheads: The cost of supervision, 
fabricating and erection plant and drawings is 
approximately constant for any given struc- 
ture ; therefore, the cost per ton of steel varies 
inversely with the weight. 

(vii) Profit: This is usually expressed as 
percentage of the net cost of the work. 

Cost per Ton.—If the gross cost of plain 
material, delivered to fabricating works, be 
taken as —unity, and the percentage saving 
in weight resulting from the use of high-tensile 
instead of mild steel as =p, then the following 
approximate cost comparisons, at present-day 
prices, can be made for average riveted steel- 
work delivered G.B.:— 





Cost per ton 
Item 





Mild | 
steel 


High-tensile steel 





Plain material de- 
livered to works ...| 1-0 
Net fabrication ... ...| 0-5 
Average transport (in 
British Isles) ... ...| 0-2 
Erection, riveting and 


1 
-5 x 100/(100—p) 


painting... ... ... 


2 

3 

-3 x 100/(100—>p) 
Total overheads, &c....| 1-0 0 


1 

0 

0 

0-6 |0- 

0 

1-0 x 100/(100—p) 

Total net cost... ...) 3-3 [1-6 +1-8 x 100/(100—p) 
Total profit at, say, 10 

ara 





0-33)0-16+0-18 x 100/(100—p) 





Total gross cost ...| 3-63|1-76+ 1-98 x 100/(100—>p) 








From above, total saving in cost of steelwork 
for an average structure, erected in Great 
Britain, approximately equals ($—3) per cent. 

Effect of Using Welding.—A considerable 
saving in weight can usually be effected by 
welding, but at present there is not sufficient 
data available to arrive at any general conclu- 
sions as to the relative cost of welded and riveted 
construction in high-tensile steel. In Great 
Britain there is serious disinclination to use 
welding in association with high-tensile steel. In 
many structures, welded construction in mild 
steel will compare favourably with riveted 
construction in high-tensile steel. Also, for 
plates over fin and for all _ sections, 
‘‘weldable high-tensile steel” to B.S.8. No. 
968 has yield and ultimate tensile stresses 
approximately 10 per cent lower than those 
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Practicable Saving in Weight.—Taking basic 
working stresses for high-tensile stec| at 9 
40 per cent above those for mild steel, maximum 
saving in weight of main material in members 
will be approximately as follows :— 

Per cent 


Tension members About 30 


Compression members, liable to buckle : 
With l/r varying from 0 to 50, average About 25 
With l/r varying from 50 to 100, average A} out 20 

Webs of og girders, which are seldom 
controlled by pure strength considera- 

Sth Sis eee “eee. baa ape, ene About 10-15 

The following examples indicate Possible 
savings in weight of structures :— 

(i) Plain joists used as beams: With Vb 
of compression flange limited to about 20 and 
no limit on vertical deflections, the comparative 
strengths and weights of a few typical RS, 
joists are listed below. 

From the table it is seen that an average 
saving in weight of about 15 per cent is obtained 
by using high-tensile joists instead of mild steel 
joists. As the current prices of plain high-tengile 
steel joists are only 8 per cent above those of 
mild steel joists and the cost of fabrication 
is about the same for each individual joist, jt 
follows that it is almost always economic to 
use high-tensile steel joists as beams. When 
mild steel compound beams can be replaced by 
high-tensile steel plain ones, the saving in costs 
is greater, as the saving in weight is increased, 
while fabrication costs are decreased. 

(ii) Plate girders and trusses: Generally, 
short plate girders carrying heavy loads or 
long plate girders carrying heavy to medium 
loads are approximately from 15 to 25 per cent 
lighter in high-tensile than in mild steel, as 
below :— 

Table of Approximate Savings in Weight for 
Riveted Girders 


| Percentage saving in 
| weight 
= mild steel weight 
| —high-tensile weight 
x 100/mild steel weight 
6 
14 


22 


Total equivalent | y ony 
load in tons per | eet 
fe 





12 
18 
24 





17 
21 
25 








23 
25 
27 





With regard to trusses their weights vary 
in a somewhat complex manner with the total 
loading, the square of the span and the unit 
stresses. Various formule have been published 
for estimating weights of trusses for any given 
set of conditions, but for accurate comparisons 
a complete design has to be made for each case. 
If the loading is relatively heavy and the panel 
lengths small, a considerable saving in weight 
can be achieved by the use of high-tensile steel 
even for relatively short spans. 

For long-span trusses carrying heavy loads, 
the saving increases up to a maximum of about 





Mild steel joists 


Nearest equivalent high-tensile steel joists 


Saving in 





Weight, Modulus of section, 


Weight, Modulus of section, 
Ib/ft cubic inches 


(i) Cost of plain material. Size | cubic inches Size 
(ii) Cost of fabrication. 

(iii) Cost of transport. 

(iv) Cost of erection. 

(v) Cost of painting. 

(vi) Overheads and establishment charges. 


| 








24 x 74 211 22x7 
22x7 20 x 64 
20 x 6} 18x 6 
18x6 | 15x 6 
16x6 | 15x5 
15x 5 13x5 
(vii) Profit and return on capital investment. 13x5 12x5 
(i) Plain material: High-tensile structural + hee fe 


| 
steel requires the addition of alloying elements 10x 44 | 9x4 
| 


IIe USt Re S | 


wo 








involving additional costs, not only in the 9x4 8x4 
supply of the alloys, but also in the increased 
difficulties in production. At present, the 
average “extra cost’ per ton as charged by 
the steel makers for B.S.S. Nos. 548 and 968 
steels amounts to about 10 per cent increase on 
the price of mild steel. 

(ii) Fabrication : High-tensile steel is harder 
to work on, requiring either more powerful 














25 per cent for a defined total loading. Further- 
more, the weight of any girder of a given span 
varies with the loading and the saving in its 
own weight produces a reduction of the total 
loading and consequently a further saving m 
weight. This consequential saving is of small 


of high-tensile steel to B.S.S. No. 548, 
thus reducing the possible saving in weight 
due to the adoption of welding. Special weld- 
able steels with higher yield stress are obtain- 
able, but at a cost which, in ordinary conditions, 
is prohibitive. 








a Bas. 


ae Sa eS 
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importance with meédium spans, but in long- 
bridges, where the weight of the girder 
forms @ large proportion of the total ‘“ design 
joad,” it increases the saving in weight very 
considerably. In addition, there is often a 
consequential saving in the cost, of foundations. 
Mainienance.—Although the area of painting 
ton of high-tensile steel is generally larger 
than that per ton of mild steel, the total area 
of painting of a high-tensile steel structure is 
usually smaller than that of an equivalent mild 
steel structure, and, therefore, the cost of main- 
tenance of high-tensile steel structures is less 
than that of mild steel structures of the same 


strength. 
CONCLUSION 


It must be emphasised that although the 
more general adoption of high-tensile steel may 
result in only @ small saving of cost, the saving 
in the total weight of steel required to meet the 
demand for structural work would produce con- 
sequential saving of labour, transport, coal and 
ore, all of which are in such short supply to-day. 
There can be no doubt that not enough advan- 

has been taken of this opportunity for 
effecting economy and that to a large extent 
this is due to a lack of realisation on the part 
of all concerned of the means at their command. 
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Transport Lighting with 
Fluorescent Lamps* 


THis paper described recent developments 
which have resulted in the installation of 
fluorescent lighting in many types of road and 
rail vehicles and aircraft. In an analysis of 
the problem, the lighting requirements of 
vehicles, leading to the use of numerous small- 
power lamps, was explained. 

Power and weight limitations have always 
exercised the ingenuity of transport lighting 
engineers, whose task has been to spread a 
little a long way, but the shortage of space 
for the fittings is more severe for this new 
light source, due to its larger size. The lower 
source brightness, however, provides compen- 
sations in the form of increased comfort and 
more even light distribution. 

The characteristics of fluorescent lamps need 
re-examination from the viewpoint of the 
particular requirements of transport lighting. 
End-losses are the same for a lamp of any 
length with similar electrodes but depend upon 
the type of electrode; the voltages of lamps 
with a given brightness vary directly with 
the length and inversely with the diameter. 
Thus, for greatest electrical efficiency, the lamp 
voltage should be as high as possible, but it is 
limited by the voltage of the supply and its 
variations. A high voltage is obtained by 
using long lamps of small diameter; series 
operation may, however, be justified where a 
single lamp would be inconveniently long. 

Fluorescent lamps can be made to operate 
directly from 50V to 150V d.c. supplies, using 
thermal starters; tungsten lamp ballast is 
required below 70V, but resistor ballast is 
possible above 70V. Traction supplies of 400V 
to 600V d.c. may often be used directly but 
introduce the problem of frequent interrup- 
tions at points and crossovers, requiring special 
starting circuits. Electromagnetic starters 
and experimental glow-thermal canister star- 
ters have both been used successfully for this 
purpose. Cataphoresis on d.c. is avoided by 
reversing polarity about every five hours ; 
the rapid return to normal operation of a 
lamp which had been running for too long on 
one polarity was demonstrated by the authors. 

Where it is necessary to convert the vehicle 
supply, a.c. is preferred and there is the fas- 
cinating opportunity of choosing the voltage 
and frequency most suitable for operating 
fluorescent lamps. At frequencies above the 
normal 650c/s there is a slight increase in 
lamp efficiency due to improved waveform, 
reduced flicker, and the possibility of simple 
capacitor stabilisation or resonant type switch- 
less starting circuits. These advantages are 
realised at frequencies between 350 and 1000c/s. 

A 24-V inductor-type motor alternator set 
supplying thirty-two 20-W fluorescent lamps at 
110V, 400c/s was demonstrated. Alternative 
types of conversion equipment which may be 
more suitable for lighting loads between 15W 
and 300W are vibrator or commutator inver- 
ters, which have not yet, however, reached the 
stage where they can be made sufficiently 
reliable for most transport applications. 

Steam-train compartment coaches are usually 
illuminated by a general overhead system 
ranging from two 15-W to three 20-W lamps, 
the latter providing 7 lumens per square 
foot in service on the reading plane. Small 
filament lamps in reflectors or lens units may 
have an application as spotlights mounted on 
the rack or above the seats for illuminating the 
reading plane. Saloon coaches are treated 
similarly, but diners require extra table illu- 
mination, which may be provided by filament 
table lamps. Motor alternator sets convert 
the 24-V battery supply to 110V, 400c/s for 
the resonant-starting fluorescent lamp circuits. 





*Summary. Paper by H. R. Ruff, J. N. Hull and 
R. V. Mills. Illuminating Engineering Society, London 
Jan. 11, 1949. 
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Main line electric trains have similar light- 
ing installations, but the supply may be either 
direct from the traction circuit or from a 
motor alternator set. Underground trains differ 
in lay-out and function and continuous lines of 
bare lamps are appropriate, supplied from a 
combined motor generator/alternator sét. 

Tramcars provide an example of efficient 
use of the fluorescent lamps’ characteristic 
low brightness and large size wheré they 
replace rows of filament lamps behind heavily 
diffusing visors. In one case the illumination 
was raised from 2 lumens to 10 lumens per 
square foot, while the power from the supply 
was halved, the filament lamps ballasting the 
30-W fluorescent lamps being used to illuminate 
the indicators. 

Space limitations in trolleybuses favour short 
fluorescent lamps in small, enclosed lighting 
fittings and although little can be done to 
redirect the light efficiently a service illumina- 
tion of 15 lumens per square foot can be 
‘obtained, using a h.f. motor alternator set 
supplied from the traction circuit. Light- 
ing systems in buses and coaches vary con- 
siderably to conform with the different lay- 
outs; the limited power available from the 
battery is @ handicap to fluorescent lighting. 

Aircraft provide an extreme example of 
weight and space limitations, so that special 
consideration is néeded in each case to find 
the lighting system giving the best return 
for the inevitably increased weight. The small, 
low windows tend to cause a dark ceiling, which 
can be effectively eliminated by a bare fluores- 
cent lamp installation such as that illustrated 
by the authors. 

The degree of success achieved, despite the 
difficulties inherent in lighting transport 
vehicles, can be judged by the fact that for 
each watt of primary power approximately twice 
the lumens are now obtained from fluorescent as 
from tungsten filament lamps. Owing to the 
reduced degree of diffusion necessary with the 
lower brightness sources, for equally pleasing 
lighting, the illumination can often be further 
increased several times. With this new light- 
ing tool an average illumination of 10 lumetis 
to 15 lumens per squafe foot is generally 
attained. 

— —__—_——— 


British Standards Institution 

All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


STANDARDS FOR THE AUTOMOBILE 
INDUSTRY 


Handbook No. 8. This handbook brings together 
in readily accessible form the standards of direct 
interest to the automobile industry and all con- 
cerned with it. Its purpose is to facilitate the work 
of people who have frequent need of standards. 

The standards relate to quality of basic materials, 
dimensional features of component parts and acces- 
sories, certain aspects of construction and design of 
automobiles, recommended practices, and conversion 
tables, all of which terd to efit manufacture and 
implement production. 

In abridged form the contents are :—Thirteen 
automobile standards of the Society of Motor 
Manufacturers and Traders which have now been 
adopted as British Standards ; nineteen provisional 
automobile standards of the Society of Motor 
Manufacturers atid Traders ; ten British Standards, 
in full, or those parts which are of direct interest to 
the automobile industry ; references to eighteen 
British Standards of general interest ; horsepower 
correction charts; S.A.E. standards for splines 
and serrations ; steels for the motor industry ; and 
references to British standards for aluminium and 
aluminium alloys, bronzes and bresses. 

The handbook will be edited every two to three 
years for the inclusion of additional standards and 
improvement of existing ones. Price 15s. post free. 





AGRICULTURAL TRACTOR DETAILS (DRAW- 
BARS, POWER TAKE-OFF AND BELT 
PULLEY) 

No. 1495 : 1948. The standard provides for the 
relative location of power take-off and drawbar 
hitch point, and lays down exact details of the shaft 
and splines to be used. It also contains dimensional 
details of the power take-off master guard, as well 
as specifying belt speed and pulley width. The 
foreword draws attention to the various factors 
affecting the stability of the tractor when a single- 
axle implement or trailer is hitched to the tractor. 
Price 2s. post free. 
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Coal Wharf at Swanscombe 


A REINFORCED concrete coal wharf for the 
Associated Portland Cement Manufacturers 
Company’s cement works at Swanscombe, on 
the south bank of the River Thames, was com- 
pleted in 1948. The new wharf supersedes a 
timber wharf, which failed owing to excessive 
earth pressure from the retained fill behind it. 
The material composing the river bank here 
is of a very fluid nature, overlying compact 
sand and ballast, and the new wharf had to be 
designed to stand under very unfavourable 
soil conditions. The design is an orthodox 
beam and slab structure with piled foundations, 
the thrust from the fill being taken by two rows 
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The completed wharf measures 547ft by 40ft, 
and provides berths for two colliers. The work 
took twenty-seven months to complete. The 
engineers for the design and supervision of 
construction were Sir William Halcrow and 
Partners, Westminster, and the contractors 
were Charles Brand and Son, Ltd. 


a 


Fertiliser Factory at Sindri 


In September, 1943, when India was faced 
with a serious shortage of chemical fertilisers, a 
conference was called by the Government of 
India to consider possible means of making 
good the deficiency. 


Since imports could not 





ANGLE STATION UNDERPINNING AND UPSTREAM END OF SWANSCOMBE WHARF 


of raker piles in the second and third rows 
from the river face. The earth thrust from 
behind was lessened by reducing the level of 
the existing filling. 

The work involved the dismantling of the 
existing timber wharf and had to be carried 


be increased, in the face of the prevailing ship- 
ping shortage and the growing world demand 
for fertiliser, the only feasible solution was to 
increase home production. 

A general survey indicated that if India 
used artificial fertilisers to the same extent as 





R.C. PILING COMPLETED AND 


out one half at a time without interfering with 
coal off-loading operations. The wharf carries 
two lines of standard gauge track and a crane 
track, and a widening at the back carries a 
ropeway mechanism and coal hopper. Before 


reconstruction of the wharf alongside the rope- 
way could begin, the ropeway had to be under- 
pinned during normal operation and extended 
some 160ft, and this was successfully achieved. 


SECTION OF DECK CONCRETED 


did Western Europe she would require 2 million 
tons of sulphate of ammonia per year. The 
conference concluded, however, that the imme- 
diate production ceiling from the existing plant 
was not more than 40,000 tons per year. As 
a first instalment to raise the potential output, 
the Government of India adopted a short-term 
objective of 350,000 tons of ammomium 
sulphate per annum, and surveys were started 
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to investigate the supply of raw materials 
required for its production. 

A technical mission from the United K ingdom 
headed by Mr. G. 8. Gowing, of | mperial 
Chemical Industries, was invited to advise on 
the production of artificial fertiliser, This 
mission reported that the most economic 
method of manufacture would be the Process 
which uses water gas made from coke to produce 
ammonia for conversion to sulphate by the 
gypsum or anhydrite process. It was recom. 
mended that coke should be obtained from the 
Bihar coalfields and gypsum from the Punjab, 
Bearing in mind all the relevant factors, includ. 
ing the distribution of consuming areas, power 
and water supplies and transport, the mission 
recommended that production should be con. 
centrated in a single factory sited either at 
Harduaganj (United Provinces) or at Sindri 
(Bihar). In accepting these recommendations, 
the Governm nt of India decided that Sindy; 
should be the site of the new factory. 

To give effect to the scheme agreements 
were made with the Chemical Construction 
Corporation of New York for the designing and 
engineering services associated with the project, 
and with the Power-Gas Corporation, Ltd, 
Stockton-on-Tees, who were to act as agents 
for buying the plant and procuring the services 
needed in building the factory. 

Work on the project, which has a designed 
output capacity of 350,000 tons of ammonium 
sulphate per annum, has been proceeding for 
some two years, and it is anticipated that the 
factory will be in production in 1950. The cost 
of the complete works, including the factory 
itself, the township housing some 4000 
employees, the rail link with the main line and 
the various ancillary services, will be about 
£10 million. Contracts valued at £4 million have 
so far been placed in the United Kingdom. 

Some indication of the magnitude of the whole 
scheme is given by the fact that the factory 
power station will have an installed capacity 
of 80,000kW. Nearly 1000 tons of coal will 
be used daily by the 625lb per square inch 
steam plant. A daily total of 500 tons of coke 
will be gasified in the gas generation plant and 
compressed to a working pressure of 5500 lb 
per square inch by eight compressors, each 
driven by a separate 2500 h.p. motor. The 
conversion, of ammonia into sulphate will 
require the crushing, grinding and treating of 
1500 tons of gypsum per day. 

The specialised equipment to be installed 
will include refrigeration plant and special high- 
pressure vessels for the purification and 
synthesis of the gas, filters for abstracting the 
waste chalk, vessels of stainless steel and 
aluminium for treating and evaporating the 
liquors and producing crystals, gas-heated 
rotary driers and coolers for drying the sulphate, 
and equipment for handling, storage and pack- 
ing of the finished product. 

It is intended that, eventually, Indian per- 
sonnel should be completely responsible for 
the operation and maintenance of the factory. 
An important aspect of the whole project, 
therefore, is that all the main contractors have, 
we learn, responded to the wishes of the Govern- 
ment of India by setting up the necessary 
training facilities. 


—_—_————__—_—. 


WittespeN Grip Svus-Station.—-The British 
Electricity Authority has decided to remove the 
anomaly which arises from the fact that the 
Willesden Grid sub-station, one of the major 
switching centres for the London Division, is situ- 
ated within the area of the Southern Division. 
In future this Grid sub-station will be operated 
by the staff of the London Division, of which it 1s 
to be considered part. 

PRINTED Circuit TECHNIQUES.—Printed circuits 
(defined as circuits produced on an _ insulating 
surface by such processes as painting, spraying, 
chemical deposition, vacuum processes and die- 
stamping) form the subject matter of a booklet 
entitled ‘‘ Printed Circuit Techniques,” published 
in the U.S.A. by the National Bureau of Standards. 
This booklet outlines the practical details of the 
art of printed circuits and describes the main 
methods in some detail; an extensive bibliography 
forms an important supplement to the text. The 
cost of the booklet is 25 cents from the Super- 
intendent of Documents, U.S. Government Print- 
ing Office, Washington, D.C. 
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The Cornish Engine 


ladly took advantage of an invitation from 
the Shell Petroleum Company to see the 
[ondon preview of that company’s film, 
«The Cornish Engine.” The film traces the 
development of the steam engine from the 
early researches on the powers of a vacuum 
through the work of Denis Papin and Savery, 
to the building of the first practical steam engine 
by Newcomen. The story is carried on to 
show how Watt’s development of the separate 
condenser very greatly improved the efficiency 
of the engine and how Trevithick’s work in 
developing the Cornish boiler and the use of 
high-pressure steam made further improvement 
possible. Cornish engines that exist to this 
day are then shown in operation, including, 
amongst others, that at Rostowrack, illustrated 
by an accompanying engraving, and those that 
are being preserved at Kew Pumping Station 
of the Metropolitan Water Board of London. 
In welcoming the guests and introducing the 


( Thursday evening, February 24th, we 
Q 


1775, was raised to about 40 millions by the 
introduction of Watt’s separate condenser 
between 1775 and 1800 and finally to /95 
millions by the use of high-pressure steam 
introduced by Trevithick, with his Cornish 
boiler, and developed by Woolf and others. 
There was an undeniable majesty about the 
engines of those days, when one considered 
their size alone: cylinders 80in diameter, 
plunger 40in diameter, stroke 10ft, weight 
of beam 56 tons, strokes per minute five. 
He thought all engineers had a secret regard 
for the engines of this type; civil engineers 
because they moved so slowly, mechan cal 
engineers because they would not wear out. 
The film was a tribute by the Shell Company, 
deeply involved in the prime movers of to-day, 
to the great engineers who developed the prime 
movers of the past. 

After the film had been shown, Mr. A. T. 
Holman, Chairman of the Cornish Engines 
Preservation Society, made an appeal for 





CORNISH ENGINE AT ROSTOWRACK 


film, Mr. Sturgess said that the preview more or 
less coinc ded with one being held in California, 
at a meeting of the American Institute of Mining 
and Metallurgical Engineers. In a reference 
to the formation of the Cornish Engines 
Preservation Society, he remarked that it had 
its origin in a movement started in Cornwall 
in 1935 to preserve for the benefit of future 
generations some of these fast-disappearing 
engines. A survey of engines made in the 
past and those which are still in existence 
was set on foot .and much information had 
been collected. The engines at East Pool 
and Agar mines had been acquired. To assist 
in that work and as a permanent record for 
posterity, the Shell Film Unit had made this 
film of the Cornish engine, and, apart from 
the film to be seen that night, six films of 
particular engines still in operation had been 
made and were being made available to specia- 
list, engineering audiences, to universities, 
colleges and technical schools. The film itself 
illustrated a chapter in the history of steam. 
The problems were very similar to those we 
faced to-day— fuel economy, greater produc- 
tion at lower cost, the increased demand for 
exports of tin and copper to meet the increas- 
ing requirements at the dawn of the industrial 
éra. The success achieved during the period 
1712 to 1834 was shown by the fact that the 
duty, or the number of pounds of water that 
could be raised one foot by the consumption 
of a bushel of coal, was about 7} millions for 
Newcomen’s atmospheric engine, made in 
1712, 12 millions for the same engine made in 


increased membership and for financial help. 

Of the three Cornish engines of differing 
types which had passed into the keeping of the 
Cornish Engines Preservation Society, one only 
remained in operation and was shown in the film. 
Tnat was the 90in pumping engine at East 
Pool. One of the last built by Harvey and Co., 
of Hayle, it was typical of the form which 
that firm developed and sent out to mining 
camps all over the world. Its preservation was 
due to the generosity of an American member 
of the Society, Mr. Bathe, of Philadelphia. 
It would have been observed that each of the 
engines appearing in the Cornish part of the 
film differed in important features. For that 
reason the Society hoped to preserve other 
examples if funds could be raised to secure 
and maintain them intact. It was proposed 
to hold a General Meeting of the Society later 
in Cornwall, when a critical examination and 
determination could be made. 

Lord Falmouth, the President of the Society, 
was the owner of two of the engines in the St. 
Austell district. One, he was glad to say, 
was to be preserved by him on its existing site. 
It was the 50in pumping engine at Goonvean. 
It did not appear in the film, but the other 
did. It was a delightful little single-acting 
rotative engine of 22in cylinder diameter, 
at Rostowrack, which must be moved owing 
to its situation above the clay. It had ceased 
work, but still received loving care. It is the 
great ambition of the Society that this per- 
fect example of the miniature Cornish should 
come to town in the path of its greater rela- 
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tives of 100 years ago. At Kew, the giants of 
the race were held secure by the wisdom and 
foresight of the Metropolitan Water Board. 
Perhaps a permanent home in London could be 
found also for this little masterpiece, where it 
could be readily seen by students of the his- 
torical development of engineering. He took 
the opportunity to ask the representatives of 
the three great Institutions—the Metropolitan 
Water Board, the Science Museum, South 
Kensington, ‘and the Institution of Mechanical 
Engineers, to consult on the possible discovery 
of a permanent home. 





Meeting High Performance 
Demands in Engineering 
Construction with Meehanite 
Metal* 


By A. CAMPION, F.R.L.C. 


MEEBANITE general engineering types provide 
a group of materials having tensile strengths 
ranging from 15 to 30 tons per square inch in 
the ‘‘ as cast” condition, and higher strengths 
may be obtained by special treatment. 

The selection of the right material, so far as 
Meehanite practice is concerned, has been con- 
siderably simplified by the fact that general 
engineering Meehanites are manufactured in 
five main processes, each designated by symbols 
GA, GB, GC, GD and GE, the tensiles of which 
range from a minimum of 24 tons per square 
inch in GA to minimum 14 tons per square inch 
in GE. 

There is, however, @ minimum thickness into 
which each of these processes may be poured 
and yet maintain its standard strength, hard- 
ness and free machinability. The GE and GD 
may be poured into sections below jin and still 
retain greyness and free machinability. There 
is, however, a border line change between grey 
and white Meehanite, which gives rise to an 
improved structure that inereasés physical 
properties. This change is most pronounced in 
GD and GE, which are those best suited for 
thin sections. 

The tensile of GA is approximately 24 tons 
per square inch when poured in lin section and 
may show a small increase if poured into thinner 
sections, but in sections under }in the strength 
may fall and the metal present machining 
difficulties. Meehanite type GC in lin section, 
which gives 20 tons per square inch, will show 
an increase in strength to 23 tons as section is 
reduced to 3in. Thus GC in jin section com- 
pares with GA in 1}in or with GB in lin section 
so far as tensile strength is concerned. 

When specifying physical properties in light 
castings that are required to have easy machin- 
ing qualities, the effect of sectional dimensions 
must be kept in mind (Figs. 1 and 2). 

Table A of strengths of standard engineering 
Meehanites in light sections should be given 
careful consideration before specifying the 
process of Meehanite for castings having a 
section of lin or less, if maximum strength 
combined with free machinability is desired. 


TaBLe A 
For Min. tensile, 
Type sections Ib /sq in 
GA wes ase eee) Hinoorover... ... 50,000 
GB wads: aah) Sed BRIS aa 45k Seen 
Si. x... acs! aos 
Si sk. ew ee GOOD 
Gc otis 1asiny- ea) SIRT: Dae eee 
Ob, wes sia > ee 
B® cee new ee ae 
GD bess ase ax, A ee, ee 
MA ccs ove ose. Se 
GIB occ, sce, 130s, SID 
GE Pe eee 
Midis. see, a 
jin... 41,000 


It is generally realised that the ultimate 
breaking strength is not the criterion of load- 
carrying ability, upon which the engineer bases 
the design and dimensions of a member. He 
works upon the elastic properties and yield 
strength—that is, the stress the material can 
withstand without permanent deformation. 





* Abstracts from a lecture at the Engineering Centre, 
Glasgow, March 1, 1949. 
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The yield point is, therefore, a characteristic 
of direct interest in engineering design. In the 
case of cast iron there is a narrow range between 
yield stress and the ultimate breaking stress, 
whilst in most steels the gap between yield and 
the ultimate breaking load is considerable. 

Table B shows the relation between the yield 
and tensile breaking strengths for the more 
generally used materials : 


TaBLe B.—Typical Yield and Ultimate Breaking Strengths 
for Various Engineering Materials 














Ultimate Yield Per cent 
breaking point | yield to 
Material strength | in tension, | breaking 
in tension,| 1b/sq in stress 
Ib/sq in 
Cast steel, 0-25 per 
eent carbon ... ...| 62,700 40,000 | 53 
Mild Steel normalised 76,160 38,000 60 
Malleable cast iron ...| 56,000 38,000 68 
Admiralty bronze 45,000 24,600 | 55 
Meehanite type GA as} 
er ee me 47,000 | 84 





These figures indicate that the load-carrying 
ability of Meehanite compares very favourably 
with the usual competing materials in resisting 
rupture by tensile stress. 

Reference has already been made to the old 
concept of cast iron as a brittle material which 
showed no straight line relationship between 
stress and strain does not hold good in the 
case of Meehanite metal. That this is so is 
clearly shown in the stress-strain modulus 
curve of a GB type Meehanite, obtained 


400 





Brinell Hardness No. 


1 & 2} _ 
PEE ee Section Thickness - Inches & 


Fic. 1—Graph Showing Increasing Hardness of Metal 
with Decreasing Section Thickness 


at atmospheric temperature (Fig. 3). The 
curve in Fig. 4, which represents the result 
obtained on the same GB type Meehanite at a 
temperature of 400 deg. Cent., shows that 
even at high temperature the material possesses 
elastic properties and a very definite range of 
plasticity. 

The straight line relationship is not confined 
to tensile testing, but is found to be equally 
evident in compression and torsion. 


FATIGUE PROPERTIES 


Fatigue or endurance is a fundamental pro- 
perty that has to be considered with the tensile 








TaBLe C 
| 
| Endurance 
| Endurance limit 
Material limit, per cent of 
Ib/sq in tensile 
strength 
Malleable cast iron ... 24,000 53 
Steel casting (0-30 C) 30,000 40 
Steel forging (0-37 C) 30,000 44 
Welded steel structure = 12,000 30 
Ordinary cast iron ---| 9,000-12,000 43 
Meehsnite GA, as cast... 21,000 40 
Meehanite GA, heat-treated 28,000 — 
Meehanite GB, as cast 19,200 47 
Alloy castiron ... ... ... 10,500 34 
Grey cast iron (semi-steel) 10,064 42 











characteristics in design. Fig. 5 shows endur- 
ance curves of ordinary iron, alloy iron and high- 
test cast iron made by the Meehanite process. 
Those for the grey iron, alloy cast iron and 
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Meehanite B are the results of tests carried out 
on specimens cut from the 6in blocks. These 
results are compared with those for other 
materials in Table C. There are two reasons 
for the favourable showing of the new material 
with other types of structural metals. 

(i) Meehanite has the property of crackless 
plasticity which permits of an occasional over- 


Tensile 8 Strength QLb. per 8q.in. B 


50,0005 


Section Thickness - Inches R 
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Fic. 2—Graph Showing Change in Tensile Strength with 
Decreasing Section Thickness 


stress without the development of a crack that 
in later service will spread to fracture. 

(2) It has a high damping capacity for vibra- 
tion which prevents resonance stresses from 
building up to critical proportions. In other 
words, the internal friction of the metal converts 
the energy of vibration into heat and disperses it, 


TOUGHNESS 


The property known as toughness is some- 
thing which is difficult to define, but is 
commonly understood to be the opposite to 
brittleness. 

In the majority of cases there is no definite 
line of demarcation between toughness and 
brittleness. Cast iron has been described as a 
brittle material because it breaks without 
showing appreciable plastic deformation, but 
this is not so in the case of Meehanite high-duty 
irons. A reference to the modulus curves in 
Figs. 3 and 4 will convince that there is a very 
definite plastic range between the yield point 
to the point of fracture. 

Fundamental considerations based upon a 
study of the atomic structure indicate that cast 
iron and steel present an ordered crystalline 
form in which slip can occur along certain 
cleavage planes, which permits plastic deforma- 
tion. In brittle materials the atoms have no 
ordered form of dispersion, there are no cleavage 
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planes along which slip can occur, so fracture 
occurs without plastic deformation. 

Common grey cast iron may appear to break 
easily, because it contains a high content of 
graphite in the form of large and continuous 
flakes, causing it to have a low resistance to 
shock. 

In Meehanite high-duty metal, the graphite 
being controlled in quantity and size, dispersed 
in random fashion, permits of plastic deforma- 
tion conferring a high degree of toughness upon 
the material. 
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Unfortunately, no test has yet been devised 
which provides a satisfactory measure of 
toughness. In the case of steel the Izod op 
Charpy single-blow impact test has usual} 
sufficed to indicate whether the material haq a 
tendency to brittleness, but such tests are of 
small value when applied to cast iron. 


Impact TESTS 


Recently a British Standard impact. tegt 
has been adopted for cast iron, in which 
modified Izod test on an unnotched test piece, 
machined to 0-798in- diameter, is used, jn 
the standard 120ft-lb machine fitted with 9 
special vice. This test is purely empirical, but 
does appear to show comparative regultg 
between materials, of the cast iron type, avail. 
able in engineering industry. Average results 
from many tests on Meehanites by this method 
are shown in Table D : 


TaBLe D.—Izod Impact Tests on 0-798in Diameter 
Unnotched Test Pieces 


Meehanite, Impact, 
Type ft-lb 
UR eee; cewek cod | Wak. tgbys aye Veer RS 
eee emer a an eee | | 
SURE, kee. -<ous (enh, Seen eee: [aia Lea ASO 
MEUD inns, ens’ japectibe! seb. wom Pane OS 
GE coe eee) = B12 


Stanton repeated blow impact tests, which 
perhaps represents impact fatigue rather than 
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pure impact, may be considered as a guide to 
toughness, or absence of brittleness. 

Results obts ned on the various general engi- 
neering types of Meehanite are shown below : 


Meehanite, No. of blows 
Ty approximately 
Se ae eee ee eg 
eee eee ae ee 
ere me 


COMPRESSION TEST 


The compression test probably shows even 
more clearly the freedom from brittleness of 
Meehanite metal, particularly in the highest 
strength types. The strength in compression 
of the general engineering types ranges from 
60 to 100 tons per square inch. Ordinary cast 
iron containing high percentages of graphite 
in large flakes may show “ graphite brittleness ” 
and have a low resistance to shock. In 
Meehanite, however, the control of the form 
and quantity results in an increase of toughness. 
Fig. 6 shows the results of a series of tests made 
on several materials, under compressive loading, 
using test pieces 4in long and 0-798in dia- 
meter. The load under each bar represents 
the point at which the material buckled. The 
Meehanite type GA, which contained 7 per cent 
graphite by volume, behaved like steel and 
malleable iron. The ordinary cast iron, which 
contained more than 10 per cent of coarse 
graphite by volume, collapsed with a brittle 
fracture. ; 

The full appreciation of high-duty cast iron, 
such as Meehanite, has, in some cases, been 
delayed on account of a somewhat mistaken 
view of the value of ductility in engineering. 
It is important to differentiate between the 
generally recognised physical properties and 
those actually required to meet service demands. 
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The main interest in engineering is that the 
materia! shall be able to resist, without deforma- 
tion or fracture, the stresses to which it will 

submitted in service. The elongation value 
is not by itself a criterion, in design, of service- 
able material; it is only incidental to the 
essential property, i.e., the effective strength 
to the limit of elastic deformation. An interest- 
ing example of non-ductile material standing 
up to severe service conditions, where high- 
tensile strength, fatigue and torsional properties 
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in combination together with density and 
solidity are necessary, is found in the cast 
erankshafts for diesel engines. Here all pre- 
viously held ideas are negatived, and a casting, 
in a metal giving practically no elongation, 
proves not only satisfactory for the application, 
but is in some ways superior to a forged steel 
crankshaft. 


OrHER PROPERTIES AND SOME APPLICATIONS 


Owing to the structural constitution of 
Meehanite metal it responds more readily to 
“stress relief’ treatment than does ordinary 
cast iron. 

The results of some investigations carried out 
at the National Physical Laboratory establish 
the fact that Meehanite metal in the “as cast ” 
condition moved less than 4x 10-5 inch over 
an observation period of twenty-eight months, 
whilst the same type of Meehanite metal after 
being stress relieved, by heating at a tempera- 
ture between 450 deg. Cent. (840 deg .Fah) and 
500 deg. Cent. (930 deg. Fah.) showed a move- 
ment of less than 2x 10-5 per foot during a 
period of twenty months’ measurement. 

Castings are frequently required in positions 
where they are submitted to temperatures 
higher than the normal, and yet retain strength 
and form. It is now possible to provide iron 
castings which can retain strength properties 
and dimensions under more severe heat 
influences. The general engineering types of 
Meehanite retain strength characteristics to a 
very large degree up to 400 deg. Cent. (750 deg. 
Fah.). The results of tests on GA and GB 
types of Meehanite at temperatures ranging 
from 15 deg. to 600 deg. Cent. (60 deg. to 
1100 deg. Fah.) for determination of ultimate 
tensile strength, proportional limit stress and 
modulus of elasticity, are shown in Table E. 








TaBLE E 

Young’s 
Tempera-| Proportional Ultimate Modulus of 

ture, limit stress stress elasticity 

deg. Fah. (Ib /sq in) (Ib /sq in) (Ib /sq in) 

Meehanite, type GA 
59 22,000 54,000 20,200,000 
444 24,200 57,700 18,800,000 
482 24,500 57,200 18,500,000 
572 24,100 56,000 17,500,000 
662 22,500 54,000 16,200,000 
750 19,000 50,000 14,900,000 
916 6,950 34,000 11,300,000 
" Meehanite, type GB 

59 13,450 48,500 16,980,000 
444 18,000 53,000 17,200,000 
572 17,750 52,000 16,300,000 
662 16,000 48,000 15,100,000 
152 12,500 45,000 13,500,000 
842 8,300 36,000 11,300,000 
940 5,100 27,000 9,000,000 














The operating temperatures of many machines 
and structures tend to increase, so the sig- 
nificance of basic engineering testing at normal 
temperature tends to decrease in importance. 
The short-time test at elevated temperature also 
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loses much of its value as a guide to the designer, 
so far as the selection of material for the con- 
struction of machines, &c., which will operate 
on a long-term basis under comparatively small 
loads without excessive deformation. 

The creep properties have therefore been 
extensively investigated in order that the 
engineering designer may obtain specific 
information about the behaviour of materials 
at various temperatures under defined stress 
conditions. 

Typical creep-rate curves for GA _ type 
Meehanite show this material to be able to 
meet the specifications of creep not exceeding 
10-%in per inch per hour under the following 
conditions :— 

Stress 22,400 lb per square inch at 650 deg. 
Fah.; stress 22,400lb per square inch at 
750 deg. Fah.; stress 15,680 lb per square inch 
at 800 deg. Fah. 

Meehanite metal is successfully employed in 
many wear-resisting applications. Wear, how- 
ever, is essentially a surface phenomenon, and 
involves many properties, such as hardness, 
fatigue, impact, friction, corrosion, structure 
and lubrication, some of which are not 
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has been successfully employed is gearing 
The principal properties of a cast iron type of 
material of direct major importance to designers 
of gears are: High strength in tension and 
compression, wear resistance, low coefficient 
of friction, stability and freedom from distor- 
tion, high damping capacity and good machin- 
ability. Meehanite can meet all these require- 
ments, but there is no single property that is 
the criterion for the assessment of the behaviour 
of gear material. The facts as a whole indicate 
that Meehanite metals may be considered as 
dependable materials upon which gear designs 
may be confidently based. 

Meehanite metal bridges the gap between 
cast iron and steel, as it combines in one material 
the better properties of both materials—greater 
strength, toughness, better wear, high damping 
capacity, stability, response to heat-treatment 
and free machining. 


CoNSISTENCY 


Casting reliability is measured not by the 
highest property value the foundry can supply 
in one particular type of casting, but by the 








Type of Meehanite, ; 
test bar used, Type GA Tool steel Cast steel Malleable iron Grey cast iron 
Load, p.s.i. 124,750 Ib 125,250 lb 79,000 Ib 66,900 lb 61,900 lb 


Fic. 6—Bars 4in High, 0-80in Diameter, Subjected to Increasing Stress to Yield Point as Indicated by Beam 
of Testing Machine 


thoroughly understood. Each wear problem 
must be separately considered on its merits and 
according to the conditions of service before a 
selection can be made for any application. 
There are eight types of wear-resisting 
Meehanites, each designed to meet a specific 
type of service. 

Cast iron has for long been favoured for 
casting dies, but usually where the number of 
pieces required is small and rarely where very 
large numbers of pieces have to be stamped. 
In recent years the use of Meehanite metal 
and advances in modern foundry technique 
has enabled the designer to work to a file 
finish on a considerable number of dies. Such 
dies are cast true to pattern and so smooth 
that they can be put to work with little or no 
machining. 

The manufacture of such dies calls for skilful 
and careful moulding practice, particularly in 
the case of dies that are required to have three 
exact surfaces, such as a male punch-forming 
die. Considerable economy results from the 
use of dies cast in this material, as the initial 
cost of tooling can be halved and subsequent 
costs in buffing are insignificant in comparison 
with those of insert stampings. The use of 
inserts necessary to put a die in condition for 
stamping operations is eliminated by casting 
the die in one piece. As there are no joints 
honing is unnecessary. The die and shoe can 
be designed in one piece and legs can be cast 
on the shoe, replacing the parallels that other- 
wise are required. The wearing properties 
of the material are exceptional, the hardness 
in the cast state being from 200 to 280 Brinell. 
The metal works up to a very fine polish after 
the first few hundred stampings and does not 
gall, scratch or load to the extént that tool 
steel does when made into dies of similar design. 
Although machining of the metal is quite easy, 
it will not flow under pressure or flatten out. 
An important application wherein Meehanite 
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consistency with which the values are main- 
tained to standard. It is vital to the engineer 
that he can, for design purposes, depend upon 
the castings having properties strictly in accord- 
ance with specification. This is accomplished 
in the manufacture of Meehanite castings 
by the application of statistical quality control 
systems. The known properties of the frequency 
distribution curve are employed to determine 
the limits within which all test values should lie. 

The engineer, by specifying the exact require- 
ments in regard to strength or other properties, 
and giving details of the conditions of service 
the casting will be required to meet, will enable 
the foundry to supply the material that experi- 
ence has shown to be best suited to those 
conditions. Increased collaboration between 
designer, engineer, metallurgists and founder 
in the selection of the material and design to 
meet the desired service duty will result in the 
production of castings which can be depended 
upon to fulfil service requirements. 

The applications of high-duty castings will 
increase as the engineer realises that he can 
obtain castings having high strength or other 
properties necessary for a particular service 
duty, and that he can be assured the castings 
will be strictly to specification. 


—_——_~>—————_ 


FiLuoREScENT LIGHTING IN TURBINE-HoUSE.— 
Even lighting with reduced shadows is provided 
in the turbine-house of Portsmouth power station 
by the new B.T.-H.-designed installation, based on 
80-W fluorescent lamps. Thirty specially designed 
lighting panels, each housing six of these lamps, 
are suspended in rows from horizontal ceiling 
girders. Because the clearance between the over- 
head crane and girders was only 8in it was decided 
to limit the depth of each lighting panel to only 
5in, the mounting height being 30ft above turbine 
floor level. The fittings are provided with slots 


for improved light distribution and they house all 
the necessary auxiliary 


gear. 
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THE NAVY ESTIMATES 

THE reliance which the British people 
has placed on the Navy as its main safe- 
guard in war has for many generations been 
complete and instinctive. It is thus of 
particular importance in these days of peace 
and economies that the Navy Estimates 
should be subjected to close scrutiny and 
analysis if we are to be satisfied that all is 
still well with the Senior Service. The war 
has left us with a great superiority in num- 
bers in every type of ship except submarines 
over any foreseeable enemy. The size of the 
Navy is not therefore of such importance 
at the present time as its efficiency. Are 
the personnel getting the sea training re- 
quired, and in the new weapons and equip- 
ment developed during and since the war ? 
Is sufficient attention being given to research 
and are the results of this research being 
incorporated in our new ships? On the 
whole, the Navy Estimates presented to 
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Parliament last month give us satisfactory 
and reassuring answers to those questions. 
Only eighteen months ago the Admiralty 
arrangements for demobilisation and the 
scaling down of the Navy to peacetime 
standards were entirely upset by the Govern- 
ment’s unexpected decision to reduce the 
strength of naval personnel a further 
seventeen per cent below the reductions 
already decided on. The wisdom and 
courage of the Admiralty in effecting these 
reductions at once, at the cost of immobilis- 
ing the Home Fleet and withdrawing ships 
from overseas stations, is now apparent. 
“The crews of these immobilised ships,” 
says the First Lord of the Admiralty 
in his explanatory statement, “have now 
been completed and the build-up of the 
active Fleet has proceeded satisfactorily 
according to plan. By September last the 
Home Fleet had reached a seagoing strength 
of one battleship, two light fleet carriers, 
four cruisers, and two destroyer flotillas.”’ 
And he added the good news that, as advo- 
cated in this journal, the battleship “ Van- 
guard,” brought to full commission for the 
intended visit of Their Majesties to the 
Antipodes, is to remain in commission to 
strengthen the Mediterranean Fleet. 

No provision has been made for the con- 
struction of new ships. The money provided 
under this head—£10,800,000—is almost 
entirely for the continuation of work on 
ships laid down during the war and not yet 
completed. In a recent debate on Naval 
Policy in the House of Lords, Admiral of 
the Fleet, The Earl of Cork and Orrery, 
saw no objection to this policy—an opinion 
which clearly merits examination. The 
Admiral based his views on the kind of 
strategy we would have to conduct against 
our probable enemy, who, he said, had not 
the material to carry on a great naval war. 
There is the further point that the two fleet 
carriers, eight light fleet carriers, and three 
cruisers now building represent a by no 
means insignificant number of large ships 
under construction in peacetime. Above 
all, it is essential to “hasten slowly” in 
these days of V2s, atom bombs and other 
missiles now in course of development, and 
thus to ensure that our new cruisers and other 
large vessels will not be out of date by the 
time they are launched. It is this uncer- 
tainty, rather than finance or other con- 
siderations, which accounts also for the 
delays in completing the ships now under 
construction. If, as the Estimates inform us, 
“the armaments of the three cruisers are 
under review,” it becomes clear why con- 
struction on these ships has been for some 
time suspended. Although no reason is 
given, it is probable that some contem- 
plated alteration in the design of the hangar 
or other internal fittings of three of the light 
fleet carriers accounts also for the hold-up 
in the construction of these vessels. There 
is, however, less justification for the con- 
tinued delay in laying down a programme 
for the construction of smaller ships—fast 
anti-submarine vessels capable of dealing 
with the greatly increased submerged speeds 
of the modern submarine. We have all too 


few destroyers—113 built and eight building 
—and, as Earl Howe emphasised in the House 
of Lords debate, our wartime frigates are 
much too slow. Russia has large numbers 
of submarines and a great many submarine 
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building experts from Germany—a count: 
which, by the end of the war, had a) iready 
made great advances in underwater pro. 
pulsion. It is true, of course, thai the 
Admiralty are hoping much from the trials 
with small ships now in progress and that 
relatively inexpensive fast frigate or similar 
vessel may well be in sight. But we have 
produced a perfect anti-submarine vessel 
in the “Weapon” class destroyer—an 
expensive ship, to be sure, if compared with 
a frigate, though not if safety is the main 
consideration. Are we justified in waiting ? 
We may well wait too long ! 

The total estimated expenditure of £139} 
million in 1949/50 represents an increase of 
£20} million over the current year, having 
regard to the supplementary  estiiiates 
recently presented to Parliament. This jg 
not an alarming figure in view of the approved 
higher scales of pay and marriage allowance, 
and of the emergency measures authorised 
last September. These include the refitting 
of ships in reserve, the renewal of equip. 
ment, and replenishment of stocks. The 
refitting of reserve ships is an impor. 
tant contribution to the readiness of’ the 
fleet for emergencies and it is highly satis. 
factory that the Director of Dockyards was 
able to announce recently that by the end 
of this month over 150 ships of the reserve 
fleet will have been refitted. The figure of 
145,000 men and 7500 women—the present 
strength of our naval personnel—seems to 
be fixed as the peacetime standard, for it is 
to remain approximately the same through- 
out the coming year. When conditions 
again become normal, the Navy will not 
be able to take many conscripts, for the 
complements of seagoing ships already pro- 
vide for a large quota of long-service boys 
and ordinary seamen under training to do 
the unskilled jobs required. But conditions 
are not yet normal. For the time being, 
although recruiting of Regulars is satis- 
factory, National Service men are being 
admitted into the Navy at the rate of 10,000 
a year. That state of affairs follows from 
the fact that large numbers of long-service, 
fully-trained men are leaving at the end of 
their first period of service. The immediate 
problem therefore is to provide inducements 
for long-service ratings to re-engage. Various 
remedial measures were put forward in the 
House of Lords debate, but those most 
likely to be successful are the schemes for 
the resettlement of time-expired men in 
civil life, foreshadowed in the Defence 
White Paper. Mention should also be made 
of another much-needed and long-overdue 
reform, to which the First Lord referred in 
the House of Lords—the improvements in 
the pay and conditions of service of the 
Royal Corps of Naval Constructors to be 
expected in the near future. 


THE CHURCH AND MECHANICAL 
ENGINEERING 

THE recent commencement, under the 
presidency of the Bishop of Madrid-Alcalé, of 
the process for the beatification of Isidoro 
Zorzana, lately an engineer employed by the 
Spanish State Railways, must be regarded 
as @ unique event. If, as may be 
deemed almost certain, it leads to the 
beatification of this remarkable young man— 
a@ locomotive engineer—then engineers 
can claim that an unprecedented honour 
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has been paid to one of their number. 
While Zorzano, a member of the Secular 
Instituto, was not an ordained priest, 
insufficient note has been taken of the massive 
contributions made to engineering science by 
ecclesiastics of all schools. But here 
we have the case of a practising engineer 
whom it is proposed to  beatify, a 
proposal made on account of the singular 
holiness of a life which, spent for a great part 
in locomotive running sheds, was one of 
complete consecration. 

In the writings of ecclesiastical philo- 
sophers such as St. Thomas Aquinas we 
may find, it is true, powerful illustrations 
taken from mechanical science. Aquinas 
(in the Summa) deals most graphically with 
the bow and arrow just as, centuries later, 
Bishop Butler lays down his famous analogy 
of the watch. Generally, however, it is only 
when we begin to consider the contributions 
made to engineering science by the Abbé 
Hautefeuille (notably in his ‘ Pendule Per- 
pétuelle, Avec La Maniére D’éléver D’eau 
Par Le Moyen Da La Poudre & Canon ’’) and 
by the Abbé Venturi (in his “ Recherches 
Expérimentales””) that we commence to 
realise how much mankind is indebted to 
clergymen who were possessed of outstanding 
prescience and skill as engineers. Before 
either Hautefeuille or Venturi, John Wilkins, 
Bishop of Chester, had, in 1648, given a 
tolerable adumbration of the gas turbine and 
published his famous book, “‘ Mathematical 
Magic, or the Wonders that may be per- 
formed by Mechanical Geometry.”’ More 
than a century later, we find the Reverend 
Humphrey Gainsborough, pastor of Henley- 
on-Thames, seriously contesting Watt’s claim 
to having invented the separate condenser. 
It was a beneficed priest of the Church of 
England (the Reverend Henry Wood, vicar 
of High Ercall) who first described the hot 
air engine and the engine-driven air pump, 
while another clergyman of the Church of 
England (the Reverend William Cecil) con- 
structed a piston gas engine which may have 
been the first machine of the kind ever to be 
put into operation. The Reverend John 
Clayton, Dean of Kildare, is remembered for 
his observations in 1739 on the nature of 
coal gas, while later, in 1767, the Reverend 
Richard Watson experimented on the dis- 
tillation of coal. The Reverend Edmund 
Cartwright (rector of a parish in Leicester- 
shire), in addition to describing metallic 
packing for pistons and _piston-rods, 
originated the power loom and the wool 
combing machine. To a minister of the 
Church of Scotland (the Reverend Robert 
Stirling) belongs the signal distinction of 
having first described what has come to be 
known as the regenerator, and it was the 
same perceptive genius who made the 
Stirling hot air engine. 

If we exclude St. Thomas Aquinas, not one 
of the illustrious men mentioned above was 
ever beatified by the Church, and it has 
remained for Isidoro Zorzana, inspector of 
locomotives and tenders on the Spanish 
State Railways, to be the first mechanical 
engineer to reach the process leading to this 
exalted honour. The authentic records of 


Zorzana’s short life show that he was one of 
those rare individuals who, while carrying on 
his work as an engineer, consecrated himself 
to the service of God and his fellow-men and 
provided a luminous illustration of the truth 
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so well proclaimed by Lacordaire: “ C’est 
le propre de grands cceurs de découvrir le 
principal besoin du temps oii ils vivent et de 
8’y consacrer.”’ 


PRESERVATION OF HISTORIC ENGINES 


IT is only quite recently that great interest 
has been taken in the historical develop- 
ment of the steam engine. The Newcomen 
Society came into being less than thirty 
years ago and the Cornish Engines Preser- 
vation Society had its origin in a movement 
started in Cornwall as recently as 1935. 
The comparative lack of interest in the 
history of engineering during the nineteenth 
century and the early days of the present 
one—it was never anywhere near total— 
was very natural. In this our own day, 
we find little of interest in machines that 
have just become obsolete. Their design 
is too familiar. Engineers must always 
be concerned more with present develop- 
ments than with a study of the recent and 
familiar past. Thus during the nineteenth 
century the majority of engineers, lustily 
working to improve the machines that 
their forefathers had invented, were 
more impressed by their defects than 
interested in their preservation. Even 
to-day we think there are many engi- 
neers who ask what value there is in prose- 
cuting these historical researches and en- 
deavouring to preserve these old-fashioned 
engines. For though it interests the curious 
to see how these old machines were built 
and it fascinates them to watch the slow 
magnificence of the movements of a beam 
engine, they can find little of technical 
value to be learnt from the past. That is a 
view which we believe to be very short- 
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sighted. On the immense scale of history 
the steam engine is very young. If Hero’s 
“toy” be neglected its story began 
only about three hundred years ago. Yet, 
as the future lengthens, its beginnings will 
recede into the distant past. As the centuries 
roll by generations of engineers will ask how 
it all began. Ought we not to preserve for 
them some of the still existing early engines, 
so that they shall not be dependent on writ- 
ten descriptions and drawings alone but 
shall have concrete examples before them ? 
Moreover, it is not only the engineers of the 
future who may have something to learn 
from these old engines. Social historians, 
like Trevelyan, will look back to study in 
what way the organisation of society was 
influenced by, and reacted upon, the design 
and production of engineering machinery. 
We know how revealing of the character of 
a people its surviving architecture can be. 
Are not the machines a people used equally 
revealing ? In fact when we peer into the 
more distant past, do we not found our ideas 
of the habits of prehistoric peoples largely 
upon the kinds of tools and implements they 
used ? We have, of course, no patience with 
those who would preserve all the old merely 
because it is old. The old must give way to 
the new. But we do believe that in our time, 
whilst early engines still exist, it is our 
duty to posterity to preservé some of those 
that are typical of their time ; and we hope, 
therefore, that Mr. Holman’s appeal to the 
Metropolitan Water Board, the Science 
Museum, and the Institution of Mechanical 
Engineers, made on Thursday of last week, 
at the showing of the Shell Petroleum Com- 
pany’s film on the Cornish engine, and 
recorded elsewhere in this issue, will not 
fall on deaf ears. 


Obituary 


PROFESSOR DOUGLAS HAY 

MINING engineers and mine officials 
throughout Great Britain will have learned 
with regret of the death of Professor Douglas 
Hay, which occurred following a long ill- 
ness, at his home, ‘‘ Wimbourne,”’ Guildford 
Road, Woking, Surrey, on February 24th, 
at the comparatively early age of sixty. 

Douglas Hay was the elder son of Mr. 
W. Hay, mining engineer, of Sheffield, 
and he received his early education at King 
Edw.rd VI Grammar School, East Retford. 
He continued his technical training at the 
University College, Nottingham, under the 
late Professor William Robinson, and at 
the end of his course he took the London 
University B.Sc. Engineering Degree with 
honours. In 1910 he obtained a First Class 
Colliery Manager’s Certificate. In 1912 he 
was appointed H.M. Inspector of. Mines in 
Durham. About that time he was awarded 
a James Forrest Medal and a Miller Prize 
by the Institution of Civil Engineers for 
his paper on “ Electric Plant at Shirebrook 
Colliery.” He remained in the Durham 
inspectorate until war broke out, in August, 
1914, when he joined the Army and saw 
service in the Royal Field Artillery and later 
in the Royal Engineers Field Survey. He 
was awarded the Military Cross. 

Douglas Hay resumed his work as H.M. 
Inspector of Mines in Durham in 1920 but 
was later appointed to North Staffordshire. 
In 1922 he was called to Sheffield University 








to take up the position of Professor of Min- 
ing, a post which he continued to hold 
with distinction until 1925, when he again 
took up engineering work in the coal and 
allied industries, leaving the university with 
the title of Honorary Professor of Mining. 
Throughout his career he inclined to the 
practical and active sides of mining rather 
than to purely academic work, and his gifts 
found scope in the positions he later occupied 
of general manager of Newton Chambers 
and Co., Ltd., of Thorncliffe, Sheffield ; 
general manager of Thorncliffe Coal Distil- 
lation, Ltd.; managing director of Barrow 
Barnsley Main Collieries, Ltd., and tech- 
nical director of the Wombwell Main Col- 
liery Company, Ltd. In 1937 he presented 
a paper on ‘The Economics of ‘Power 
Production and Utilisation at Collieries,” 
to the Institution of Civil Engineers, and 
was awarded a Manby Premium. He was 
selected as the consulting engineer for the 
ventilation of the Mersey Tunnel and served 
in that capacity from 1929 until its comple- 
tion in 1937. He also served as consulting 
engineer for the ventilation of the Dartford 
Tunnel. 

He was a member of the Institution of 
Civil Engineers and also of the Institution 
of Mining Engineers, which he served as 
Member of Council, Vice-President, and 
President. 

Among the Government committees of 
which he was a member we may recall the 
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Departmental Committee on the Training 
and Qualification of Mine Officials, in 1929, 
and 1930, and the Departmental Committee 
on Coal Dust, of 1937. His appointment as 
chief engineer to the National Coal Board 
was announced in August, 1946, and he took 
it up when the National Coal Board was 
established in 1947. 

Professor Douglas Hay will be long remem- 





PROFESSOR DOUGLAS HAY 


bered for his wide technical knowledge and 
his great administrative powers, but per- 
haps more for that sympathetic and under- 
standing nature which endeared him not 
only to his personal friends, but to the many 
mune officials and miners with whom he was 
called upon to work. 





FRANCIS EDWIN McMURTRIE 

Ir is with very deep regret that we have 
to record the death on Tuesday, February 
22nd, of Francis Edwin McMurtrie, at his 
home, “ Mandeville,’ Hoddesdon, Herts., 
after a long illness. He was sixty-four years 
of age and had for many years been editor 
of Jane’s Fighting Ships, and a valued 
contributor to our columns. Mr. McMurtrie 
was born in April, 1884. He received his 
education at Salway College. From the 
first he had a strong interest in naval vessels, 
and as early as 1904 he came to know the 
late Fred T. Jane, the founder and first 
editor of Jane’s Fighting Ships, and became 
a contributor. From 1923 until 1929 he 
was joint editor with Dr. Oscar Parke , 
and he became sole editor in 1935, a post he 
held throughout those difficult war years 
when censorship and hostilities combmed to 
make the production of the annual difficult 
He remained sole editor until his death. 
About 1932 Mr. McMurtrie became a con- 
tributor to Brassey’s Naval Annual, and he 
also wrote for The Navy, the Naval Year 
Book, and several other journals. He was 
also the naval and shipping correspondent to 
three newspapers, the Daily Telegraph, the 
News Chronicle, and the Sunday Express. 
Few men were better informed on all matters 
pertaining to naval vessels and merchant 
ships. 

Mr. McMurtrie was a founder member of 
the Anchorites Dining Club. He was its 
honorary secretary, and from its early 
beginnings he pressed forward its work for 
international friendship among men who 
love ships. He had a great number of friends 
amongst Naval men. His death will therefore 
be deeply mourned not only in this country 
but by many in countries abroad, who knew 
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him well, not only as a man but also for his 
work for Jane’s Fighting Ships and the 
Anchorites Club. He served on the Councils 
of the Navy Record Society and the Society 
for Nautical Research. He was also honorary 
secretary of the ‘‘ Implacable ” Committee 
of the Society for Nautical Research. He 
was, too, a valued Associate of the Institution 
of Naval Architects. 

Through years of association with Jane’s 
Fighting Ships, with which his name will 
always be connected, and even more as 
@ consequence of the avidity with which he 
sought sources of information, McMurtrie 
gained an encyclopedic knowledge of the 
ships of the world’s navies. It extended 
even to the particulars of very minor vessels. 
That remarkable knowledge was made 
enthusiastically available to all those who 
were associated with him. As we can now 
see, it was a sign that the end was near that 
in the last few months before his death, 
though his enthusiasm never waned, the 
energy remaining to him to carry out his 
tasks began to flag. The heart was willing 
but the body was weakening. It is hard 
indeed to see how such a man can be replaced. 





HARRY SAGAR HARTLEY 


WE have noted with regret the death on 
February 18th of Mr. Harry Sagar Hartley, 
who for the past twenty years was the 
deputy manager of the Stirling Boiler Com- 
pany, Ltd., of London. 

Mr. Hartley, who was born at Colne, 
Lancashire, in 1893, was educated at the 
Colne Secondary School, and he served his 
apprenticeship with the firm of E. A. Foulds 
and Co., engineers and millwrights at Colne. 
On completing his practical training he 
joined the firm of Yates and Thom, Ltd., of 
Blackburn, as a draughtsman, and was 
engaged on the design of Corliss engines for 
mills and collieries. He spent some time, 
too, with the Burnley Iron and Steel works, 
Ltd., on similar work. Later he joined the 
firm of Peter Hooker, Ltd., which was then 
engaged on the manufacture of the Gnome 
aircraft engine, and in 1917 Mr. Hartley 
became chief draughtsman and designer and 
had charge of that work in connection with 
the building of the Gnome and Le Rhone 
aircraft engines. In 1921 he was appointed 
chief designer at the Stirling Boiler Company, 
Ltd., London, a position he continued to 
hold until 1929, when he became assistant 
manager of the company. He was a member 
of the Institution of Mechanical Engineers, 
a member of the Institute of Fuel, and a 
Fellow of the Royal Society of Arts. His 
death at the early age of fifty-five will be 
widely regretted by his many friends in the 
boiler engineering industry. 





JOHN A. RENNIE 


By the death of Mr. John A. Rennie, 
which occurred at his home near Newbury, 
Berks, on Tuesday, February 15th, at the 
age of seventy-two, the Smeatonian Society 
of Civil Engineers has lost an honoured 
member, who for forty-six years filled the 
office of Treasurer to the Society, and was its 
President in 1897. In those offices he followed 
many distinguished members of his family, 
for his great grandfather, John Rennie, was 
a member and Treasurer from 1512 until 1821 
and his great uncle, Sir John Rennie, and 
his grandfather, George Rennie, were 
Treasurer and President in 1841 and in 1844 
respectively. Both these gentlemen, we 
may recall, were responsible as engineers 
for the design and construction of the old 
Waterloo Bridge and London Bridge. Mr. 
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John A. Rennie’s father, George B. Rennie 
was President in 1873 and Treasurer from 
1883, until his son succeeded him in 1993 
It is worthy of note that in the history of 
the Smeatonian Society of Civil Engineers 
sincd its inauguration in 1771, only two 
families of engineers have been Treasurers 
of the Society, one family being that of 
Rennie and the other of Milne. 

Like other members of his distinguisheq 
family John Rennie devoted his life to the 
engineering profession. After he had taken 
his degree at Cambridge University, he took 
over the management of the family business 
in Greenwich. Besides the ordinary ciyi 
engineering work which that firm did, it 
maintained a shipyard and engine works, 
which continued in operation after the other 
activities of the firm had ceased. Perhaps the 
last contract undertaken by Rennie’s was 
that for the construction of six of the forty 
Thames passenger steamers for the London 
County Council, when an attempt was made 
in about 1903 or 1904 to revive Thames 
passenger traffic. With the decline of ship. 
building on the River Thames, Rennie moved 
to Wivenhoe, in Essex, where he took over 
the old Forrest Shipbuilding Yard, and 
renamed it the Rennie-Forrest yard, con- 
tinuing to build river vessels and coasters 
for the Crown Agents for the Colonies and 
others. He sold the business after the 
1914-1918 war. 

In 1925 Mr. Rennie became interested in 
reinforced concrete construction and became 
the chairman of a firm which undertook 
important contracts. He was also chairman 
of the Jersey Electric Light Company. 

His great hobby was fly fishing, and he 
became President of the Fly Fishers’ Club. 
It naturally followed from his interest in 
angling that he took a keen interest in the 
question of river pollution. He was chairman 
for many years of the Fisheries Committee 
of the British Field Sports Society, and took 
a leading part in that Society’s campaign 
for cleaner rivers which has been supported 
by the publication of several reports on the 
pollution of rivers, the last two of which 
will shortly be issued. It was Mr. Rennie’s 
great ambition to try and induce the present 
or some future Government to introduce 
new legislation which would prevent river 
pollution. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


LOCOMOTIVE COMPARISONS 


Sm,—Contrary to a view expressed in Mr. 
Joslin’s letter, it is not logical to conclude from 
the alleged slipping propensities of certain 
British ‘‘ Pacifics ” that a case can be made for 
a British 4-8-4. 

An adhesion weight of 60 to 65 tons is ade- 
quate for any British passenger train haulage 
if the engine has a regulator that really regulates 
and sanding gear that really works when wanted. 
Otherwise, not even ten-coupled wheels will 
guarantee freedom from slipping in all circum- 
stances. Building bigger locomotives is an 
expensive (and futile) way of attempting to 
cope with difficulties occasioned by defects in 
detail design and maintenance. 

W. A. Tupttn, D.Sc., M.I. Mech. E. 

Huddersfield, February 26th. 





OVERHEATING OF ROTARY OIL SEALS 


Smr,—May I encroach upon your valuable 
space to correct two small errors in my article 
entitled ‘‘ Overheating in Rotary Oil Seals,” 
which you published last week. 

In Fig. 8, the upper curve shows the tempera- 
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ture gradient after ten minutes, and the one 
immediately below the gradient after 200 
minutes. These curves-ate shown labelled vice 
versa. 

In Fig. 10 the curve showing the lip tempera- 
ture should originate from the same place as 
that showing the block temperattre, and not 
from 80 deg. Fah., as shown. 

B. Cooke 
Sunderland, February 26th. 





Literature 
SHORT NOTICES 


Velocity Modulated Thermionic Tubes. By 
A. H. W. Beck. London: Cambridge Uni- 
versity Press, Bentley House, 200, Euston 
Road, N.W.1. Price 15s. net.—An addition to 
the series of monographs on modern radio 
technique, this book aims to give a general 
introduction to velocity modulation tubes and 
their mode of operation, in a form that should 
be readily intelligible to anyone with a reason- 
able knowledge of pre-war radio technique. 
The essential minimum of information on 
resonant cavities is included, and there is a 
separate chapter on heavy-current electron 
beams. Most of the text is, however, devoted 
to the general theory of the interchange of 
energy between field and beam, together with 
the application of this theory to various types 
of velocity modulated tubes. Limitations and 
defects in velocity modulated tubes and the 
design requirements and manufacture of velo- 
city modulated tube components are discussed 
in the concluding chapters. No attempt is 
made to deal with the uses of velocity modulated 
tubes or with measurements made on them. 
In general, the book gives a personal account 
of a very dynamic branch of research, without 
purporting to be a formal textbook. 





Theoretical Structural Metallurgy. By A. H. 
Cottrell. London: Edward Arnold and 
Co. Price 2ls.—Of recent years rapid 
progress has been made in the replace- 
ment of the empirical experimental data 
on which the science of metallurgy is 
based by more precise knowledge of the archi- 
tecture of atomic structure. This book, written 
by a metallurgist, who has closely followed 
these theoretical advances, provides those 
interested in the properties of metals with as 
simple a statement as possible of the electron 
theory of metals, the thermodynamical basis 
of equilibrium diagrams, and the theoretical 
principles of diffusion, order-disorder changes, 
and phase precipitation by nucleation and 
growth. At present'the results of these studies 
are remote from practice. Readers will look 
in vain for indications which may lead to new 
achievements in technology, or even for an 
adequate treatment of such practically impor- 
tant subjects as recrystallisation or the mecha- 
nical properties characteristic of different 
metals. Most metallurgists and metallurgical 
students will find some parts of the book diffi- 
cult reading in spite of Dr. Cottrell’s lucid pre- 
sentation of the subject, but the select few 
who are enabled by their previous training to 
follow it without much difficulty will be in a 
position to profit by the continual advance 
which is being made in the re-interpretation of 
the properties of metals in the light of new 
knowledge. 

Symposium on Internal Stresses in Metals 
and Alloys. London: The Institute of 
Metals, 4, Grosvenor Gardens, 8.W.1 (Mono- 
graph “and Report Series, No. 5), 1948. 
Price 42s. net, post free.—This volume 
contains the papers presented at the sympo- 
sium on Internal Stresses in Metals and Alloys, 
held in October, 1947, together with a full 
report of the subsequent discussions, both 
verbal and by correspondence. The proceed- 
ings of the conference were reported in successive 
issues of THE ENGINEER, and at the conclusion 
of a general review of the papers presented 
reference was made to the great service ren- 
dered by the bodies responsible for organising 
the symposium in focusing attention on prob- 
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lems of internal stress, and so stimulating fur- 
ther research and development in a subject of 
such great importance to engineers and metal- 
lurgists. The principal organising body, the 
Institute of Metals, has now given more per- 
manent form to the proceedings by the issue 
of this well-produced volume in their Mono- 
graph and Report Series. The papers, the 
concise summaries of the Rapporteurs, by 
whom the subject for each session was intro- 
duced, and the reports of the discussions, 
together afford a comprehensive and accurate 
presentation of the whole subject and its prac- 
tical applications, which will make the volume 
an invaluable book of reference for all inter- 
ested in internal stresses, whether of the harm- 
ful or the beneficial variety. 





The Failure of Metals by Fatigue. Proceed- 
ings of a Symposium held in the Uni- 
versity of Melbourne. Melbourne University 
Press, 1947,. Price 42s.—The jposium 
on the Failure of Metals by Fatigue, held 
under the auspices of the Faculty of Engi- 
neering of the University of Melbourne, in 
December, 1947, attracted world-wide atten- 
tion on account of the breadth of treatment 
which the subject received in the thirty papers 
contributed. The full text of all the papers, 
and reports of the ensuing discussions, have 
now been issued as a permanent record of the 
conference. The value of the record is attested 
by Dr. H. J. Gough, in a foreword, in which he 
also expresses the hope that the occasion will 
lead to further researches contributing to the 
establishment of a general theory of the defor- 
mation and fracture of materials. Of the 
thirty papers, twenty-one originated in Aus- 
tralia, three in the U.S.A., and six in England. 
The papers were thus mainly, and the dis- 
cussion almost wholly, contributed by Austra- 
lian writers and speakers. The whole repre- 
sents a pooling of information on all aspects 
of the study of fatigue, including the experi- 
mental investigation of the subject, theories 
of the mechanism of fatigue, and consideration 
of a wide variety of fatigue failures in beams, 
shafts, aircraft and railway material, and many 
other steel components as well as in some non- 
ferrous materials. Engineers and metallur- 
gists concerned with the design, use or manu- 
facture of structures or components which 
may be subjected to fatigue stresses will find 
this report to be of the greatest value. No 
editor’s name appears on the title page, but 
it is evident that the successful outcome of 
the symposium was in no small measure due 
to the energy and enthusiasm of Professor 
J. N. Greenwood, who acted as Convener of 
the Symposium Committee. 


An Introduction to Photo-Elastic Analysis. 
By A. W. Hendry, B.Se., Ph.D., London : 
Blackie and Son, Ltd., 66, Chandos Place, W.C.2. 
—tThis is intended to provide a practical out- 
line of photo-elastic methods of analysis for 
those who have not the time or facilities to 
study highly detailed textbooks on the subject. 
A brief introductory chapter is followed by 
sections on elastic theory, essential optics, 
stressed transparent materials in the polari- 
scope, reduction of data from photo-elastic 
tests, photo-elastic apparatus, compensators 
and other instruments, photo-elastic materials, 
preparation of models and test procedure, 
practical applications of photo-elasticity, and 
frozen stress patterns and their practical 
applications. Obviously, to deal with aill 
these matters in just over 140 pages, the 
author has restricted his information to the 
barest practical essentials and so, for the 
reader who wishes to delve deeper into the 
subject, a useful bibliography has been in- 
cluded. Nevertheless, this volume will prove 
an interesting survey and introduction to the 
more advanced works for the student. 





Archdale Machine Tools, 1868-1948. Bir- 
mingham: James Archdale and Co., Ltd., 


Ledsim Street.—This is an interesting addi- 
tion to the number of entertaining records 
which have been published describing the 
origin and growth of many of the older firms 
in this country. The story of this firm began 
in 1868, when James Archdale, a foreman 
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machine tool builder, opened a modest estab- 
lishment in Oozells Street, Birmingham, with 
two boys as his assistants. During its early 
years the firm undertook the manufacture of 
machine tools and other machines of all kinds, 
and business expanded steadily. In 1879 
a transfer was made to a new works in Ledsam 
Street, where the firm, in much more spacious 
premises, still continues its activities. Almost 
from the outset the firm specialised in the 
production of cartridge and rifle-making ma- 
chines, and, as time went on, a very wide 
range of machine tools. After the first world 
war it was decided as a result of experience, 
to concentrate upon the manufacture of the 
high-speed drilling and milling machines for 
which the firm is now so well known through- 
out the world. The book traces the growth 
of the firm and the developments which have 
taken place in its many interesting products. 
In its concluding section are illustrated and 
described a number of typical modern machines, 
which provide an interesting contrast to the 
machines of the early days described in previous 
chapters. 





Spectroscopy and Combustion Theory. By 
Dr.-A. G. Gaydon. Second edition. London : 
Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 25s. net.—During the six years 
which have passed since the first edition of 
this book was published not a little new work 
has been done in the field it covers. In order 
to make the results of recent development 
work available large sections of the book have 
been re-written and much new informat'on 
has been incorporated. A new chapter on 
continuous spectrum and the nitric oxide test 
for atomic oxygen in flames is now included 
in the volume. All who are interested in the 
phenomena of combustion will find this book 
a@ welcome addition to the literature on the 
subject. 





BOOKS RECEIVED 


Aircraft Power Plants. London: McGraw-Hill 
Publishing Company, Ltd., Aldwych House, W.C.2. 
Price 36s. 

Teamwork in Industry. By F. J. Burns Morton. 
London : Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 18s. 

Measurement of Stress and Strain in Solids. 
London : Institute of Physics, 47, Belgrave Square, 
8.W.1. Price 17s. 6d. 

Iron and Steel. By J. H. Chesters. Edinburgh : 
Thomas Nelson and Sons, Ltd., Parkside Works, 
Edinburgh, 9. Price 5s. 

Fireproof Construction. By Walter C. Voss. 
London: Macmillan and Co., Ltd., St. Martin’s 
Street, W.C.2. Price 33s. 

Thermodynamics. By Edward F. Obert. London : 
McGraw-Hill Publishing Company, Ltd., Aldwych 
House, W.C.2. Price 33s. 

Story of the Bridge. By F. W. Robins. Bir- 
mingham : Cornish Bros., Ltd., 39, New Street, 
Birmingham. Price 30s. 

Highway Surveying and Setting Out. By B. G. 
Manton. London: Edward Arnold and Co., 41, 
Maddox Street, W.1. Price 28s. 

Factory Law. Fourth edition. By H. Samuels. 
London : Stevens and Sons, Ltd., 119 and 120, 
Chancery Lane, W.C.2. Price 45s. 

Waste Heat Recovery from Industrial Furnaces. 
Symposium. London: Chapman and Hall, Ltd., 
37, Essex Street, W.C.2. Price 35s. 

Mechanics. Second edition. By John W. 
Breneman. London: McGraw-Hill Publishing 
Company, Ltd., Aldwych House, W.C.2. Price 
15s. 


Electric and Diesel-Electric Locomotives. By 
D. W. Hinde and M. Hinde. London: Macmillan 
and Co., Ltd., St. Martin’s Street, W.C.2. Price 
36s. 

Palmer’s Company Guide. Thirty-sixth edition. 
By J. Charlesworth. London: Stevens and Sons, 
Ltd., 119 and 120, Chancery Lane, W.C.2. Price 
6s. 6d. 

Turret Tooling. Second edition. By H. Howard 
Freeman. London: Sir Isaac Pitman and Sons, 
Ltd., Pitman House, Parker Street, W.C.2. Price 
12s. 6d. 

Dimensions in Engineering Theory, By G. W. 
Stubbings. London: Crosby Lockwood and Son, 
Ltd., 39, Thurloe Street, South Kensington, §.W.7. 
Price 7s. 6d. 





SUBONVHOXS .AVSH GNY Sidid 4ZLVM ONILWINDUID 


March 4, 1949 














GNZ 4YONYZACD WOUs SENIOND SizS ONILVYUENED 13SzIC 


= : 


NOTILVYAdO ANITOYVUG U.0 ddNOILVLS QONILVYUANAD 9IYLOLTA-TASAIA 








March 4, 1949 


THE ENGINEER 


Power Station for Dragline Operation 


N Monday, February 14th, the Minister of 
Fuel and Power, Mr. Hugh Gaitsk: ll, for- 
mally put into service Britain’s largest dragline 


excavator. It is a Bucyrus Erie “1150B” 
95 cubic yard walking dragline excavator, 
generally similar to that described and _ illus- 
trated in our issue of Octoier 22, 1948. The 
machine is operating on open-cast coal mining 
for the Parkinson Strip Mining Company, Ltd., 
a subsidiary of Sir Lindsay Parkinson and Co., 
Ltd., on a site near Bedlington, in Northumber- 
land. Its duty is to remove the overburden 
from the coal seam at Ewart Hill Deep, which is 
in places some 80ft deep, and it is expected that 
the dragline will be operating in this vicinity 
for about five years. 

In many similar machines, especially in 
America, the excavator has been coupled direct 
tothe public power supply, but in this instance it 
was decided to supply the necessary power for 
fully electric operation through aspecial overhead 
power line, having a wandering lead connection 
to the machine, the power be.ng generated 
inan ndependent power station. The accom- 
panying engravings show four views in this 
station, which houses five General Motors, 
twelve-cylinder, two-stroke, airless injection 
engines, each rated at 1080 b.h.p., each of 
which is direct coupled to an alternator by the 
General Electric Company of America, having 
a rating of 750kW and producing three-phase, 
60-cycle current at 4000V. 

The form of electric power supply was 
governed by two main factors: first, high voltage, 
to reduce the size of the flexible cable: and 
secondly, the need for a 60-cycle, 4000-V supply 
for the American motors with which the dragline 


is equipped. 
THE Power STATION 


A general view of the interior of power station 
is shown on the opposite page, and it will be seen 
that the structure itself, although of a temporary 
nature, gives ample space and light for mainten- 
ance work. The General Motors ‘‘ 567 ”’ engines 
have twelve cylinders arranged in vee form, and 
carried in a fabricated steel crankcase, which 
takes the place of the cylinder block as well as 
performing the normal functions of a crankcase. 
The twelve liners which incorporate the water 
jacket are carried in the crankcase, each being 
held in position by the cylinder head. Four 
exhaust valves with automatic tappet adjust- 
ment are fitted in the head, together with the 
G.M. unit injector. The scavenge air ports at 
the bottom of the liner combined with these 
overhead exhaust valves are arranged to give 
a complete uniflow scavenge system. All the 
valves are operated by overhead camshafts 
and rocker gear, which are so placed that the 
heads can be removed without disturbing the 
camshaft. When the head has been lifted, 
liners, pistons and connecting-rods can all be 
removed, and, if necessary, the main bearing 
shells can be completely removed one at a time 
for inspection without disturbing the shaft. 

The scavenging air is furnished by two Roots 
type blowers, which are shown at the generator 
end of the engine. They maintain a slight air 
pressure in the scavange air boxes between the 
vee of the cylinders and along both outer sides 
of the block. As a result the scavenge air 
enters the cylinder with the minimum velocity 
component and a minimum  wire-drawing 
effect. Lubrication is by forced feed on the 
“dry sump” principle. The two lubricating 
oil pumps are shown in the illustration opposite, 
of the accessory end of the engine. A third lubri- 
cating oil pump to cater for piston cooling is 
provided. Each piston has a space below the 
crown which is filled with lubricating oil by a 
jet from a feed in the crankcase. The oil 
continually overflows back to the crankcase 
from the opposite side of the piston, and by 
this means adequate piston cooling is provided 
without complication. 

The cooling water is in a closed circuit, incor- 
porating a heat exchanger, cooled by the raw 


water supply. By this means contamination of 
the water jackets is avoided and anti-freeze com- 
pound can be used where intermittent opera- 
tion of the engine makes such practice desir- 
able. The water pumps are two in number, 
one for the jacket water and the other for the 
raw water circuits. A second heat exchanger 
cooled by the jacket water is incorporated in the 
lubricating oil circuit between the scavenge 
pump and the two pressure pumps. A strainer 
set in this line, with detachable elements and 
in parallel with an A.C. filter unit, is also pro- 
vided. By-passes are thermostatically con- 
trolled and are fitted to the jacket coolers and 
the lubricating oil cooler, giving a complete 
control of temperatures. The external system 
with the piping coolers, thermostatic valves, 
strainer boxes and filters for all engines is 
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Motors unit injectors. These units combine 
the functions of high-pressure pump and 
injector in one, thereby avoiding high-pressure 
pipe lines anywhere on the engines. Surplus 
fuel is returned to the pump, and this flow of 
fuel is used to cool the injector units. 

The generators on each engine are driven 
through flexible couplings and are each of 
750kW capacity at 0-8 power factor. They 
are American G.E.C. 4160-V, three-phase, 
60-cycle units, with overhung exciters. At the 
end of the power-house there is a five-unit 
G.E.C. switchboard having one unit for the 
control of each generator. The paralleling 
unit is hinged to one side of the board and it 
carries synch ‘oscope and paralleling lamp units. 
All the individual boards carry voltmeters for 
line and generator voltage and ammeters for 
main current and exciter current. A wat‘meter 
is also supplied, together with a generator field 
control unit socket for connecting the syn- 
chroscope, the main switch control and the 
speed-control device which regulates the diesel 
engine governor. Thus, to put a unit ‘‘ on the 


25-CuBiC YARD WALKING DRAGLINE 


brought down to a basement level at the front 
of each engine, where it is out of the way and 
is, at the same time, fully accessible. Outside 
the engine-house adjacent to the basement is 
a large cooling tank into which the raw water 
from each engine is discharged by a spray pipe. 
The five raw water pump suctionsdraw from this 
tank through a strainer and shut-off valve. 

The fuel supply is drawn from main tanks 
to the five daily service tanks at one end of the 
engine-room as illustrated opposite. From 
these tanks fuel is drawn by the low-pressure 
fuel supply pump on each engine and passes 
through A.C. fuel filters, from which it is fed 
to the circuit in which are twelve General 


line ’’ becomes a simple operation entirely con- 
trolled by the switchboard attendant. 

The parallel operation of five diesel generating 
units on work of this nature is no mean triumph 
in itself, since when the dragline is operating 
the load fluctuates from full power to zero at 
intervals of a few seconds. The regenerative 
braking which is utilised makcs a further com- 
plication, and an absorption unit has been 
added to the switchgear in order to avoid 
motoring the diesel generators above syn- 
chronous speed. Nevertheless, no trouble has 
been experienced in controlling any combination 
of the five generators “on the line.” Thanks 
to the ‘“‘ Marquette ’’ hydraulic governor fitted 











to the engines a precise speed control at all 
speeds from the switchboard is available. 
When synchronous speed is attained, automatic 
regulation of the b.m.e.p. is provided, and with 
it control of the response of the engine to 
sudden fluctuations. Finally, the correct 
distribution to the five units of the load is 
assured by a variable ‘“‘ speed droop ” attach- 
ment which ensures that the speed drop of each 
engine under increasing load shall be a pre- 
determined amount. 

The auxiliary equipment includes a Tungar 
battery charging set for the 64-V engine 
starting batteries, hand pumps for priming each 
engine lubricating system, and hand fuel prim- 
ing pumps for use before starting. A fitters’ 
bench and tool cupboard adjacent to the 
fuel tanks are provided. 

The outgoing supply passes to two four-wire 
overhead lines which extend along each edge 
of the seam for about 800 yards. From this 
transmission line to the dragline a four-core 
flexible cable about 300 yards in length is used. 


THE 25 Cosic Yarp DRaAGLine 


Some idea of the size of a 25 cubic yard 
dragline will be gained from the following 
particulars :—Length of boom, 250ft ; working 
weight of machine, 2,545,000 lb approxi- 
mately ; dimensions of shoes, 8ft by 48ft ; 

ing area of shoes, 730 square feet ; length 
of step, 7ft 4in; diameter of walking shaft, 
22in ; walking speed, 0-11 m.p.h.; diameter of 
base, 44ft ; bearing area, 1325 square feet. 

The dragline gear consists of a windlass 
operating twin drums of approximately 70in 
diameter on which 2}in twin ropes are 
coiled, the windlass being operated through 
double reduction gears by two 425 h.p. d.c. 
motors operating at 500V. A similar windlass 
operates the hoist gear, which is driven by two 
separate 425 h.p. d.c. motors on the 500-V 
line. The dragline windlass drive can be dis- 
connected by dog clutch and engaged to the 
walking shaft when required. 

Slewing is carried out by three vertical motors 
driving the slewing ring through double reduc- 
tion gearing. They are each of 125 h.p. and 
operate at 250V d.c. The d.c. on these two 
voltages is provided by two separate motor 
generator sets. Each unit consists of five 
machines on a common shaft, namely, four 
d.c. generators and the a.c. driving motor. In 
the case of the slewing gear the a.c. motor is 
a 500 h.p. induction type operating at 1800 
r.p.m. In the case of the windlass drive the 
motor is a 1250 h.p. synchronous unit working 
at 0-8 power factor at 1200 r.p.m. Both units 
are housed across the width of the machine in 
rear of the windlasses. 

Braking on the windlasses is entirely electrical 
and allows of sufficient regenerated current to 
motor the diesel engines back in the power- 
house. Braking on the slewing gear is effected 
by air brakes. 





Lloyd’s Register Annual 
Summary, 1948 


THE particulars of output issued by Lloyd’s 
Register of Shipping for the year 1948 show 
that excluding ships, of less than 100 tons 
gross there were launched in the world, 872 
ships of 2,309,743 tons gross, of which 1,176,346 
tons were from berths in Great Britain and 
Northern Ireland, and 1,133,397 tons abroad. 
The output in Great Britain and Northern 
Ireland represents 50-9 per cent of the total. 

The net increase in the world output as 
compared with 1947 amounts to 207,122 tons. 
In Great Brita and Northern Ireland there 
was a decrease of 16,413 tons in the tonnage 
launched, and abroad an increase of 223,535 
tons. 

As to machinery, there were launched 
fifty-seven ships of 461,051 tons, which are 
to be fitted with geared steam turbines, and 
three ships of 23,100 tons with turbo-electric 
propulsion. In addition there are thirteen 


ships of 49,543 tons with a combination of 
steam reciprocating engines and low-pressure 
Great Britain and Northern 


turbines. In 
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Ireland thirty-four turbine ships of 294,981 
tons, including the above three of 23,100 tons, 
are to be fitted with electric drive, and eight 
vessels of 38,791 tons with a combination of 
steam reciprocating engines and turbines. 

The total tonnage of world motorships 
was 1,517,883 tons, of which 44:4 per cent 
were launched in Great Britain and Northern 
Ireland, and 55-6 per cent in countries abroad. 
The motorships include eleven ships, of 15,240 
tons, in which electric drive will be employed. 
During 1948 there were launched sixty-four 
steam and motor oil tankers, of 599,903 tons— 
excluding ships of less than 1000 tons—of which 
thirty-three, of 291,095 tons, were built in 
Great Britain and Northern Ireland. Of the 
sixty-four tankers, f fty-two of 477,100 tons, are 
motorships. Of the steam tonnage launched in 
the world—791,860 tons—about 709,000 tons are 
steamers fitted to burn oil fuel in their furnaces, 
so that of the total world tonnage launched 
during 1948 approximately 10 per cent is 
exclusively dependent on coal for propulsion. 

Lloyd’s Register Quarterly Returns show 
that 3,971,978 tons were under construction 
throughout the world at the beginning of 1948. 
A decrease of 52,604 tons was noted for the 
March quarter, although in June and September 
increases of 102,515 tons and 181,984 tons 
respectively were shown. The total tonnage 
under construction in the world at the end of 
December—4,140,816 tons—was 63,057 tons 
less than that for the September quarter, 
when the total figure of 4,203,873 tons was, 
apart from the period of the second world war, 
the highest figure recorded since December, 
1921. At the beginning of 1948, in Great 
Britain and Northern Ireland, the total under 
construction at the commencement of the year 
was 2,162,982 tons. 

At the beginning of 1949 the tonnage under 
construction in Great Britain and Northern 
Ireland exceeded the total tonnage under 
construction abroad by 88,644 tons. 

Of the merchant ships launched in the world 
during 1948, 1,352 261 tons, 58-55 per cent, 
were built under Lloyd’s survey for classifica- 
tion. Of this total 78-79 per cent were 
launched in Great Britain and Northern 
Ireland and 37-53 per cent abroad. 

Figures show that the average tonnage of 
new vessels classed by the Society for a long 
period, 1913-1948, amounts to 1,616,184 tons 
per annum. 


_ a 


The Personnel of the Electrical 
Industry 


A MEMORANDUM issued by the Institution 
of Electrical Engineers last week is entitled 
““The Personnel of the Electrical Industry.” 
It was drawn up by the Education and Training 
Committee of that Institution and distinguishes 
broadly between four differing classes of per- 
sonnel, the professional electrical engineer, 
the electrical technician, the craftsman and 
the semi-skilled operative. Of these the defi- 
nitions of the first and the latter two run along 
familiar lines. That of the electrical technician 
reads as follows: an electrical technician is a 
person who carries out in a responsible manner 
approved techniques which are either common 
knowledge amongst those who are technically 
expert in his branch of industry or specially 
prescribed by professional electrical engineers. 
These techniques are not those of the crafts- 
man, though they may involve manual skill : 
in many cases they include the skilled usé of 
delicate and complicated instruments and may 
also require the intelligent and accurate use of 
approved methods of calculation. They involve 
practical experience of some limited branch of 
electrical engineering combined with the ability 
to complete the details of a project using well- 
established practice. 

To become an electrical technician a person 
must have been educated to a standard at least, 
and preferably beyond, that of the Ordinary 
National Certificate in Electrical Engineering, 
and in addition must have had training and 
experience in the particular sphere of electrical 
engineering in which he hopes to work. 

The memorandum points out that the plan 
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which the education of the professional ¢teo. 
trical engineer should follow has been laid duwn 
in general terms by the Institution and that 
suitable courses exist for both full-time anq 
part-time students. But it is considered that 
the provision for the corresponding and appro. 
priate technical education and industrial ‘rain. 
ing of electrical technicians is much less satis. 
factory; it is estimated that the number of 
technicians required is probably five times as 
large as that of professional engineers, and it jg 
pointed out that “the qualifications required 
by technicians as a class have not been avreed 
or formulated authoritatively nor has the 
importance of this group of the industry's 
personnel been sufficiently appreciated and 
recognised.” The Higher National Certificate 
courses, though appropriate for professional 
engineers in training, are considered not so 
suitable for technicians. It is felt that the 
provision of more suitable courses is “ clearly 
within the province of technical colleges, for the 
attendance would necessarily be part-time and 
the courses, which would clearly be somewhat 
specialised, would often take on a local charac. 
ter.” The Council of the Institution has 
requested its Education and Training Com. 
mittee to prepare a report and make recom. 
mendations. 


Qe 


New Tunnel at Woodhead 


British Rattways has placed a contract 
with Balfour Beatty and Co., Ltd., for the 
construction of a new tunnel through the 
Pennines at Woodhead. This new double-line 
tunnel between Woodhead and Dunford Bridge 
will be 27ft wide at the waist, 21ft 4in to the 
soffit above ballast level and 3 miles 3 chains in 
length. The new tunnel, which will be situated 
100ft south of the centre line of the existing 
westbound tunnel, will be straight throughout 
its length except for a 40-chain curve 600ft 
long at the west end. Three shafts for the tunnel 
will be at Greystone Edge Quarry, west of 
Wike Edge and to the south-east of Dearden 
Moss. Approach works to be effected in connec- 
tion with the new tunnel will include a new 
bridge over the River Etherow at Woodhead, 
and a new span under Windledon Lane at 
Dunford Bridge. The estimated cost of the 
main contract works placed with Balfour 
Beatty and Co., Ltd., exceeds £2,000,000, and 
the total cost of the scheme, including sub- 
sidiary contracts, permanent way and signalling, 
amounts to approximately £2,800,000. Work 
is to begin at once, and it is hoped to com- 
plete the project in three and a half years. 
Sir William Halcrow and Partners, the consult- 
ing engineers, are to act on behalf of the Railway 
Executive in the design and supervision of the 
execution of the work. 

a. 


The British Council’s 
Engineering Panel 


For some years the British Council has been 
advised on engineering matters by a consulta- 
tive panel of experts presided over by SirWilliam 
Larke. Sir William and the late Sir Clifford 
Paterson, who was a member of the panel, also 
served as representatives of the engineering 
profession on the Council’s Science Advisory 
Committee. Discussions which have taken 
place recently between the British Council and 
the Institutions of Civil, Mechanical and Elec- 
trical Engineers have led to the dissolution of 
the Engineering Panel, and the Council will 
be advised on engineering matters in the future 
by the secretaries of these three major Institu- 
tions. At the same time, Sir William Larke 
has decided to retire from the Science Advisory 
Committee, on which he has served for eight 
years, in order that the British Council may 
invite the Presidents of the three Institutions 
to serve as the representatives of the engineering 
profession. The invitation has been accepted 
and the engineering representatives on the 
British Council’s Science Advisory Committee 
are, therefore, Sir Jonathan Davidson, C.M.G., 
M.I.C.E., Captain W. Gregson, R.N.R., M.I. 
Mech. E., and Mr. T. Graeme N. Haldane, 
M.A., M.LE.E. 
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Continental Engineering News 


Highways in Portugal 
In 1927 the Portuguese Government 
appointed a special autonomous Board to deal 
with the construction of roads in the country. 
The Board was called “ Junta Autonoma de 
Estradas.”” 

The first work undertaken by the Board was 
the repair of some 6000 miles of highways, 
which were in very poor condition. By 1933 
about 2500 miles of roads were repaired and 
430 miles of new highways constructed. In 
1945 the Board prepared a scheme which 
classified all roads under several headings 
(national roadways of first, second and third 
class ; municipal roads, local roads, motorways 
for fast traffic, county roads, &c.), fixed the 
overall length of highways in various classes— 
about 12,500 miles—as well as technical charac- 
teristics governing the construction of highways. 

By 1947 about 10,000 miles of highways were 
completed and some 2500 miles were under 
construction. 

On the 10,000 miles of roads in service, only 
500 miles have an earth pavement, while 6000 
miles are provided with macadam pavement. 
Among important highways of modern design 
constructed by the Board are the “ Estrada 
Marginal’’ along the Tagus, near Lisbon, 
16 miles long, ‘and the motorway linking 
the city of Lisbon with its stadium, a 
distance of about 10 miles. This motorway, 
60ft wide, includes a concrete viaduct, 1520ft 
long, having a 290ft span. 


The Cartagena Aqueduct, Spain 

Recently an important aqueduct has 
been completed in Spain for the water supply 
of the city and the port of Cartagena. The 
aqueduct, which brings water from the river 
Taibilla, a tributary of the Segura, begins in the 
upper valley of the river at an altitude of 3140ft, 
where two dams retain about 24 million cubic 
yards of water. The channel between these 
dams serves as an intake for the aqueduct. 
Generally water is supplied by gravity. The 
aqueduct is divided into four channels, whose 
cross sections vary from 5-5ft by 4-3ft to 
6: 3ft by 6- Oft. 

In addition to the aqueduct, of reinforced 
concrete construction, the scheme includes 
several masonry bridges over valleys and 
ravines, as well as a concrete girder bridge, 
49ft long, over the Cartagena canal, and two 
arch bridges 59ft and 100ft long respectively. 
Several reservoirs, designed for the storage of 
water, are still under construction. 

The overall length of the aqueduct totals 
133 miles, and the total cost was about £4 
million, 


Harbour Works in Belgian Congo 


Some time ago the Belgian Govern- 
ment entrusted Professor Bollengier, of the 
Ghent State University, with a mission in 
Belgian Congo to study means of improving the 
equipment and plant of the harbours. As a 
result of this mission, a number of works are 
contemplated in the Colony: At Boma, 
wharves will be extended and a new port will be 
built downstream of the existing harbour. At 
Matadi, where there are at present 3400ft of 
wharves, the equipment will be modernised 
and a new wharf about 1800ft long will be 
erected near Kala-Kala. A new marshalling 
yard, provided with twenty tracks parallel to 
new wharves, is also contemplated. Future 
extensions will involve the construction of 
new wharves, about 500ft long, upstream of the 
existing port, as well as a third section of some 
7500ft of wharves from Underhill to Noki, 
where the border of Portuguese Angola reaches 
the Congo River. When all these works are 
completed, the Matadi sea harbour will be pro- 
vided with some 13,500ft of wharves, all basias 
being 26ft deep. 

At Stanleyville there are at present two ports, 
the right bank port, managed by the Otraco 
Company, and the left bank port, owned by 
the C.F.L. Railways, terminus of the line from 
Stanleyvilleto Kindu. A new railway line will be 
built, having its terminus at the Otraco port, 
where some 1650ft of wharves will be erected. 


THE ENGINEER 


Works are now in progress, the first section, 
330ft long, being near completion. 


Liege International Fair 


For the first time, an international 
fair will be held at Liége at the same time as 
the Brussels International Fair, from April 30 
to May 15, 1949. The Fair will be held in 
the “‘ Palais ” of the city of Liége (built for the 
Water Exhibition of 1939), in specially arranged 
halls and on the grounds of the left bank of the 
River Meuse at Coronmeuse. 

The area of the site occupied by the Fair 
will amount to some 1 million square feet (of 
which 25 per cent will be covered stands). 
The industrial groups represented at Liége will 
be as follows :—Iron and steel industry ; non- 
ferrous metals; drawn and cold-rolled pro- 
ducts ; forgings and stampings; sheet metal 
industry; building - handling equipment ; 
bridge and structural engineering ; electrical 
appliances ; naval construction ; railway and 
tramway equipment ; engines ; machine tools ; 
aeronautics; motor-cars and bicycles, &c. 


Reconstruction in Norway 


The number of Norwegian bridges 
which were destroyed or badly damaged during 
the war numbered 680. Reconstruction started 
soon after the liberation of the country, and 
300 bridges have been restored and are again in 
service. It is estimated that eight to ten years 
will be necessary to rebuild all the lost bridges. 

Among the bridges restored are: the 
Hukstrém bridge, 310ft long; the Trams 
bridge ; the 720ft long suspension bridge over 
the River Tana; the Sanda bridge at Seljord 
and the Flosta bridge at Aust-Agder, 154ft 
and 328ft long respectively; the Stenkjer 
bridge, 425ft long, and the Medja bridge, over 
Namsen, about 200ft long. 

The reconstruction of other bridges is being 
studied by the Norwegian Bridge Office, and 
will be carried out in the near future. Of these 
bridges, the most notable are the Salhus bridge, 
a steel structure having an overall length of 
nearly 2000ft, and the 820ft long Réssesund 
bridge, near Tjéme, over the River Bréts6. 


New Runway at Schiphol Airport, Holland 


A new runway was recently put into 
service at Schiphol Airport. The 2000 yard 
runway has a width of 197ft, with an extra 
strip, along the edge, of approximately 33ft. 
The construction of this runway involved the 
moving of 160,000 cubic yards of earth and 
its replacement by a similar quantity of 
sand, cement, road metal and asphalt. 

The new runway is intended to replace an 
obsolete one, which will remain in use as a 
road for ground traffic. Skirting the new 
runway is a double row of lights, placed at 
intervals of 164ft, the extremities being marked 
by five warning lights. The intensity of these 
lights can be regulated from a control tower. 
On the last 450 yards the lights are provided 
with yellow filters, and will warn a pilot when 
he is approximately at the end of the run- 


way. 

All further indicators and directors have 
been executed in luminous paint, an American 
system, applied for the first time on the Con- 
tinent. In the freshly applied paint, while 
still wet, are spread small glass balls, made to 
reflect rays of light. It is claimed that a coat 
of this paint will keep its luminous quality 
approximately six years. 


A New Building Material in Poland 


A new building material is being used 
in Poland for the reconstruction of war-damaged 
cities and specially Warsaw. A special com- 
mittee, appointed by the Polish authorities 
concerned, published regulations for the use 
of this material, called ‘‘ Gruzobeton ”’ (rubble 
concrete). According to these regulations, 
whole or broken bricks (about 25-30 per cent 
of the overall volume) are used again for 
masonry work. Brick fragments (40 per cent) 
are broken by means of mechanical crushers, 
sorted according to their size and then used 
with cement. The remnant, composed of 
ashes. clay, &c., is considered as_ useless. 
Concrete made with crushed bricks requires 
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no sand—which is replaced by the rubble dust 
—and only a comparatively low quantity of 
cement. 

According to tests made in Poland, the 
‘‘ Gruzobeton ” has good strength and insulat- 
ing properties. Precast blocks, made with 
large fragments, are used for walls, affording 
better thermal insulation than brick walls 
40 per cent thicker. 


Railway Electrification in Spain 


In order to reduce the consumption 
of coal, of which a large part is imported, 
Spanish National Railways prepared, in 1946, 
an electrification scheme. According to this 
scheme, hydro-electric stations will supply in 
1956 some 11,000 million kWh, ie., 82-2 
per cent of the total output of electric energy 
in Spain. By 1953 Spain will have some 
2,000,000kW of new energy, representing an 
increase of 123 per cent, as compared with 
1939 capacity. The electrification scheme in- 
volves about 2800 miles of lines (totalling 
3300 miles of single tracks). Works will be 
carried out in twenty-eight stages, of which 
the following are to be executed first: Leon- 
Ponferrada and Leon-Brisdongo; Mora-Reus- 
San Vicente-Villanueva-Barcelona-Mataro-Em- 
palme ; Ujo-Gijon and Ramales de Asturias ; 
San Vicente-Villafranca-Barcelona-Granollers- 
Empalme and Granollers-Las Franquesas ; Le- 
rida-Manresa ; Reus-Tarragone-San Vicente 
and Empalme-Geronna-Cerbere ; Baesa-Alca- 
zar; Madrid-Aleazar and Castillejo-Algodor- 
Toledo. 


Big Swedish Oil Tanker 


Recently the biggest Scandinavian 
tanker and the largest to be built so far in 
Northern Europe was delivered from the 
Gétaverken Yards, in Gothenburg. This vessel, 
of 23,000 tons, has been given the name 
‘** Atlantic Queen.” It is of all-welded construc- 
tion and has a tank capacity of 1,030,000 
cubic feet, the dry-load capacity being 55,000 
cubie feet. The propelling machinery consists 
of a nine-cylinder, single-acting, two-stroke 
Gétaverken diesel engine, developing 10,000 
h.p., which will give the new tanker a speed of 
14-75 knots. 


———_>——_—- 


A Synchronous Process Timer 


A RECENT addition to the range of process 
timers manufactured by Londex, Ltd., 207, 
Anerley Road, London, 8.E.20, is illustrated 
herewith. This instrument, which is known as 
the “ SRJ ” timer, is a compact, automatically 
resetting process timer, driven by a self-starting 





SYNCHRONOUS PROCESS TIMER 


synchronous motor fitted with a mechanical 
clutch for initiating the timing interval. The 
“ SRJ ” timer is suitable for any kind of process 
control where only one timing cycle has to be 
carried out and where remote control is not 
required. 

Operation of the instrument is simple; to 
start a process the pointer is set to the desired 








254 


timing interval, and the start button on the 
instrument casing is pressed. This actuates the 
operating contacts and engages a clutch which 
causes the timing cam to be driven at a fixed 
speed by the continuously running synchronous 


motor. Through this drive the pointer is 
turned towards the zero position, and when this 
position is reached the contacts are reset, the 
clutch is disengaged, and the pointer returns 
to the pre-set position. The instrument is then 
ready for a further operation and, unless a 
different time interval is required, the pointer 
requires no adjustment. An ‘“‘ emergency 
reset ” button is incorporated with the instru- 
ment so that the timer can be reset instan- 
taneously before the end of the timed peridd. 
The “SRJ” timer is available in the 
standard time ranges indicated in the accom- 
panying table. Timing is said to be accurate 
to within } per cent of the maximum period : 
Standard Time Ranges 
Dial graduated in 1 second divisions 
Dial graduated in 5 second divisions 
Dial graduated in 15 second divisions 
0-30 minutes Dial graduated in 30 second divisions 
0-1 hour Dial graduated in ] minute divisions 
In its standard form the timer is suitable 
for operation on a 200/250-V, 50 c/s, single- 
phase supply, but arrangements can be made to 
suit other voltages and frequencies. Various 
arrangements of contacts suitable for switching 
2A can be provided. The timer is available in a 
cast aluminium case measuring 53in by 6in by 
5}in, suitable for wall mounting as illustrated, 
or in a similar case designed for flush panel 
mounting. Electrical connections to the instru- 
ment are effected through a six-way plug. 


0-1 minute... 
0-5 minutes 
0-15 minutes 


A Petrol-Electric Arc Welder 


WE have received some details of a petrol 
engine-driven arc welder which has been 
specially developed by the Lincoln Electric 
Company, Ltd., Welwyn Garden City, Herts, 
to meet the needs of the oil companies. In 
particular, the engine incorporates compressed 
air starting, with the aim of eliminating starter 
batteries which are liable to deteriorate under 
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oilfield conditions. Special attention has also 
been given by the manufacturers to cooling. 

A general view of the complete unit is repro- 
duced herewith. The welder consists of a six- 
cylinder, o.h.v. Meadows “6 PJ 410” petrol 
engine flexibly coupled to a 400-A, 40-V welding 
generator, the frame of which is bolted directly 
to the engine bell housing. The engine, 
generator and radiator are mounted on a sub- 
stantial base which is fabricated from structural 
steel channel, while the petrol tank and control 
panel are bolted to cross members between 
the canopy supports. 
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Protection against the weather is provided 
by a pressed steel canopy on each side of 
which are two doors, hinged at the top with 
spring fasteners at the bottom. A strong metal 
grille protects the radiator front. At the rear 
of the unit there is a hinged door, shown open 
in the accompanying illustration, providing easy 
access to the welder control panel. 

Brief particulars of the engine are tabulated 
below : 

Meadows “‘ 6 PJ 410” Engine 


No: of cylinders... .... ... .. 6 

Capacity Se es 6 litres 
eee ae 
Stroke ... 130mm 


Output at 1500 np.m. 67 b.h.p. 


Starting is by a compressed air motor supplied 
from air cylinders. The cylinders are filled from 
a water-cooled compressor which is belt driven 
from the crankshaft. Ignition is by a Simms 
“SRM6” magneto, roller-chain driven at 
1-66 times engine speed. 

As this unit is designed for operating at high 
ambient temperatures strict attention has been 
given to the cooling arrangements. An oversize 
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be adjusted independently of the open-circuit 
voltage by the series field control (or “ current 
control ’’), which is the handwheel on the right 
of the panel. By combining the effect of thege 
two controls the operator can choose any operat. 
ing point or current within the range of the 


welder, making use of a steep or a flat volt. . 


ampere characteristic curve (by varying the 
open-circuit voltage) to produce the kind of 
are required for the work in hand. Similarly 
for each setting of the “job selector” the 
operator can set the “current control” to 
produce the required welding arc current. 





Reed Vibrometer 


WE have received brief particulars of 
reed vibrometer which consists of a small 
electro-mechanical instrument suitable for study. 
ing vibration, par icularly vibration arising in 
machinery. The reed vibrometer, as manufac. 
tured by the General Electric Company, Ltd., 
Magnet House, Kingsway, London, W.C.2, is a 
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radiator is fitted and the whole cooling system 
holds approximately 10 gallons of water. 
An aluminium pipe connects the pump to the 
cylinder block. For cooling the lubricating 
oil a special spiral tube radiator is mounted 
immediately in front 
of the six-bladed fan. 
It is claimed that the 
welder can be operated 
satisfactorily under full- 
load conditions in an 
ambient temperature of 
125 deg. Fah. 

Projecting above the 
canopy are the oversize 
oil-bath type air filter 
and the baffle silencer, 
which terminates the 
exhaust system. The 
20-gallon pressed steel 
fuel tank can be filled 
through a quick-release 
filler above the canopy 
or by means of a semi- 
rotary hand pump and 
flexible tubing mounted 
on the base. 

The generator is a 
single-operator, _vari- 
able-voltage machine 
fitted with interpoles, 
the complete magnetic 
circuit, including the 
pole pieces, being lam- 
inated. Field current 
is provided by an 
exciter with its arma- 
ture mounted on the 
same shaft as the generator armature. The 
generator is designed for welding duty over 
a current range of 80A to 500A with a 25V to 
40V arc. 

Dual continuous control of welding current, 
accomplished by adjustment of both shunt and 
series fields, gives complete control over the 
kind of arc and the arc intensity to suit any par- 
ticular job. The open-circuit voltage can be 
adjusted in a continuous sequence of fine steps 
by the shunt field rheostat (or “‘ job selector ”’), 
which is the left-hand knob on the control 
panel. Similarly, the welding current can 


simple device based on the phenomena of 
resonance induced in a thin steel rod. 

In use the instrument is held with the conical 
steel probe in contact with the machine frame, 
floor, mounting or some other convenient part 
of the vibrating structure. The effective length 
of the reed which projects from the right of 
the terminal block, as illustrated herewith, 
is varied by adjusting the knurled knob on the 
side of the block, until resonance is observed 
visually. The frequency of vibration is then 
read in cycles per second or revolutions per 
minute on a calibrated scale mounted on the 
tubular casing which projects to the left of the 
terminal block. 

Complex vibration wave forms can be analysed 
into components by careful exploration through 
the instrument’s frequency range of 10 c/s to 
250 c/s, which corresponds to 600-15,000 r.p.m. 
At any frequency the amplitude can be esti- 
mated directly from the tip of the reed. Alterna- 
tively, if desired, an electrical output can be 
obtained from the instrument by connecting 
the two terminals at the top of the block to the 
Y-plates of a cathode-ray tube. 

It is stated that the reed vibrometer is 
capable of giving readings accurate to within 
5 per cent at all frequencies in the working 
range. The instrument, as illustrated, weighs 
1 lb 2 oz. 


ee 





INTERNATIONAL Society oF Sort MECHANICS.— 
At the second International Conference on Soil 
Mechanics and Foundation Engineering, held at 
Rotterdam in June, 1948, a society was established 
for promoting international co-operation in the 
sphere of soil mechanics and its practical appli- 
cations. This society intends to encourage the 
interchange of knowledge by organising conferences 
and publishing annual reports reviewing the 
development of soil mechanics, which each country 
has made during the year. The statutes of the 
society provide for a number of national organisa- 
tions, and the British section of the society has now 
been formed and is administered by the British 
national committee. Membership of the society 
is open to all interested in soil mechanics and its 
applications. There is a registration fee of £2, 
and the annual subscription is 10s. Full particu- 
lars can be obtained from the Secretary to the British 
National Committee at the Institution of Civil 
Engineers, Great George Street, London, 8.W.1. 
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Cartridge Starting of Internal 
Combustion Engines 


Ix view of the number of new applications 
of cartridge starting of internal combustion 
engines, the following account of the construc- 
tion and operation: of the cartridge starters 
now made by the Plessey Company, Ltd., 
of Ilford, Essex, may be of interest. 

The power of a cartridge starter is obtained 
by the expansion of gases produced by a slow- 
purning propellant of the mechanite type. 
These gases pass through a filter into the starter 
cylinder and drive a piston along a series of 
spirally splined shafts, as indicated in the 
accompanying diagrammatic section through 
the Plessey starter. The splines convert the 
linear movement into rotation of the starter 
dog, and their angle determines the number of 
complete revolutions of the dog and the torque 
output of the starter. Most types of Plessey 
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6in and the cartridges are ignited by percussion, 
using @ lanyard. In some cases the firing 
lanyard is combined with the indexing cable 
so that only a single control is required. As a 
precaution in case of engine seizure a safety 
disc is incorporated to relieve the pressure 
inside the cylinder if the starter is prevented 
from turning. 
——— 


Carrier Current Communication 
on 110-kV Network 


DEVELOPMENTS, whereby the existing generat- 
ing stations of the Electricity Supply Board of 
Eire will be supplemented by two new turf- 
burning steam stations and another hydro- 
electric station, have given rise to the necessity 
for centralised control. The necessary inter- 
communication will be achieved by the use of 
underground telephone cables in the Dublin 
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DIAGRAMMATIC SECTION THROUGH CARTRIDGE STARTER 


starters are obtainable with different spline 
arrangements to suit various engines, the aim 
being to turn the engine at 300-400 r.p.m. 
for three to six revolutions. 

The initial travel of the piston engages the 
starter jaw with the engine at low pressure, after 
which the torque builds up smoothly. An 
accompanying graph shows a typical relation 
between pressure on the piston and time. 
The engagement of the starter and build-up 
of torque is shown from A to B; from B to C 
the pressure is built up to a maximum ; expan- 
sion takes place from C to D, whilst from D to E 
pressure is reduced to atmospheric through the 
opening of an exhaust valve. In this particular 
case the complete process takes 0-5 seconds. 

On completion of the cycle the jaw is dis- 

from the engine and the piston is 
returned to the top of its stroke by a powerful 
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spring, after which the exhaust valve is closed 
and the starter is ready for another operation. 
Cartridges are held in a magazine breech 
with a revolving barrel, easily detachable for 
reloading by a simple movement of a locking 
handle.~ The magazine holds a number of 
cartridges and each one may be brought into 
position in turn by remote control. The actual 
method of indexing the breech is a matter of 
choice, as models are available for electrical 
or mechanical operation. In the former case 
8 single push button control serves to bring the 
cartridge into position and ignite it. The elec- 
trical load for firing is as little as half an ampere 
and a dry battery is suitable. The mechanical 
type of breech is indexed by a cable control 
needing @ pull of only a few pounds over about 


area and by means of a carrier current system 
superimposed on the 110-kV overhead power 
lines throughout the remainder of the country. 

By the use of a system of single-sideband, 
suppressed-carrier working and employing 
(initially) up to three circuits over one power 
line, communication will be provided between 
eight power stations and the centralised load 
despatch office in Dublin. In addition, two 
stations in the Dublin area will be connected 
telephonically with the load despatch office. A 
teleprinter service between the load despatch 
office and selected main power stations will 
also be provided by the carrier circuits. 

At the load despatch office a continuous 
display unit will show meter indications and 
switch positions at the stations in the 110-kV 
network and at some points in a 38-kV network, 
the signals being transmitted over some of the 
six telegraph channels associated with each 
speech circuit. The load despatch officer will 
therefore have in front of him details of the 
system conditions existing in an area covering 
a large part of Eire. 

The installation will finally comprise 143 
transmitted meter indications, 898 indications 
of switch positions and 77 indications of earth 
faults. It is to be supplied and installed by 
the General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. 


—_——_—@—————— 


METROPOLITAN WATER BoaRD AND CONSULTING 
ENGINEERS.—Last year the Metropolitan Water 
Board announced that having regard to the work 
already in hand and to the shortage of engineering 
staff, for some new works the e mt of con- 
sulting énginéers would be sanctioned, to under- 
take the P secreon-npe of designs and contract docu- 
ments. © such new work is a proposed filtration 
and pumping station at Cheshunt, for which Messrs. 
Edward Sandeman, Kennard and Partners have 
been engaged. The scheme, estimated to cost 
£222,500, includes the construction of purification 
plant, a pumping station, a balancing tank, and 
other works, to utilise about 3,000,000 gallons 
per day of water from a well at Turnford. This 
water is at present pumped into the New River 
and filtered at agony Bho Stoke Newington. 
The land available at ‘ord is insufficient for 
the accommodation of the proposed works, s0 
it is proposed that a site in Cheshunt be used, where 
there is room for further expansion. 
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Electric and Diesel - Electric 
Traction on the Netherlands 
Railways* 

By H. J. VAN LESSEN, Dipl.Ing. 


INTRODUCTION 


THE population of the Netherlands is about 
94 million. This is far from being equally 
divided over the various provinces. Fully 43 
per cent live in the provinces of North Holland 
and South Holland, where the average density 
of population amounts to 630 per square kilo- 
metre (1700 per square mile) as compared 
with an average density for the whole country 
of 253 per square kilometre (630 per square 
mile). The three largest towns, Amsterdam 
with 795,000, Rotterdam with 637,000, and The 
Hague with 523,000 inhabitants, are located in 
North Holland and South Holland. It goes 
without saying that the railways in these pro- 
vinces show the greatest density of traffic. 

The application of electric traction to main 
line traffic was first developed in that part of 
the country, and dates from 1908. In that year 
the line connecting Rotterdam with The Hague 
and Scheveningen was put into operation with 
electric traction. This line provided a second 
connection between these cities, as Rotterdam 
and The Hague were already linked up by the 
railway through Delft. 

The original intention was to use a 750-V d.c. 
overhead line system. While the project was 
being carried out, however, it was decided that 
a single-phase, 25 c/s, 10-kV a.c. overhead line 
system would be preferable. Accordingly, this 
system was adopted on the Rotterdam—The 

e section. 

Although from a technical point of view 
many difficulties had to be surmounted, the 
results from the financial point of view proved 
such a marked success that the directors of the 
Hollandsche Ijzeren Spoorweg Maatschappij 
(Dutch Railway Company) in 1918 were con- 
vinced that electric traction was the obvious 
system for main line work with heavy traffic. 

Consequently, it was resolved to electrify 
the Amsterdam—Rotterdam section. For this 
the 1500-V d.c. system was adopted. This 
problem was studied by a committee in 1921, 
and the main arguments for the choice of 
d.c. were, first, the greater reliability of the 
d.c. motor as compared with the a.c. motor at 
that time, and secondly, electricity distribution 
under 10kV made it possible to locate sub- 
stations where they were needed without regard 
to the distance to the nearest feeding points. 
Up to 1934 the extension of the electrified 
system was limited to the lines making connec- 
tion with the Amsterdam—Rotterdam section, 
as seen in Fig. 1. 

In 1932 it became necessary to modernise 
the form of traction on the sections extending 
outside the provinces of North Holland and 
South Holland, mainly the lines The Hague/ 
Rotterdam—Utrecht—Arnhem and Amsterdam— 
Utrecht-Eindhoven. In order to gain experi- 
ence with diesel-electric traction, the directors 
of the Netherlands Railways resolved to intro- 
duce it on these sections. 

When in 1936 the problem arose of modernisa- 
tion of traction on further lines, it was neces- 
sary to investigate which would be the best 
solution. Two possibilities offered themselves : 

(a) Extension of the number of diesel-electric 
trains on the sections on which diesel-electric 
traction had already been introduced. 

(b) Electrification of these sections. The 
diesel-electric stock thereby released could be 
used on other sections to improve the service 
there. 

As the Netherlands Railways had by this 
time ample experience with both forms of 
traction, and data concerning operating expenses 
were at hand, a detailed calculation was made. 
Alternative (b) was chosen, and the lines 
The Hague/Rotterdam—Utrecht-Arnhem and 
Amsterdam-Utrecht—Eindhoven were electrified 
and put into service on May 15, 1938. Fig. 1 
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illustrates the extent to which the electrified 
network developed from 1908 to 1946. 


ConpitT1ons FoLLowimne THE 1944 Rartway 

; STRIKE 

The systematic pillaging of the railway system 
in the Netherlands by the Germans in conse- 
quence of the railway strike proclaimed on 
September 17, 1944, by order of the Dutch 
Government in London, naturally did not spare 
the electric and diesel-electric equipment, and 
a. few details of what happened may be of 
interest. 

On Liberation Day, May 5, 1945, of over 
1300km of the original overhead line, some 
300km were still there, but in an unusable 
condition. Of the thirty-six sub-stations only 
seven had not been entirely stripped ; of the 
seventy-one rectifier sets only eleven remained ; 
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completed on September 3, 1945, followed. by 
the Leiden-The: Hague section on September 
13th, the whole line being put into service by 
the end of December. 

By the beginning of 1946 the outlook for the 
supply of material had so much improved that 
repairs could be put in hand on a larger scale. 
Side by side with the repairs to the sections 
linked with the Amsterdam-—Rotterdam section, 
a start could be made on the Amsterdam-— 
Amersfoort section, which was opened for 
service with electric traction on June 3, 1946. 

The gradually increasing quantity of rolling 
stock in service, resulting from repair work 
and units retrieved from Germany, was such 
that on July 1, 1948, some 29,000 seats were 
available. It is estimated that about 25 per 
cent of the :olling stock was a total loss. After 
the liberation, orders were placed for thirty- 

three two-car sets and 
sixty-five four-car sets, 





ame f/ectrified Lines 
exexxxx E/ecirification in Prog 
=somm= Further Lines to be Electrified 


ress 








while at the same time 
thirteen trailer cars were 
ordered for the convers- 
ion of existing two-car 
sets into three-car sets. 
Deliveries are now 
commencing, but the 
entire plan will not be 
completed before the 
beginning of 1950. 

Of the diesel-electric 
stock only a small part 
was repairable. At 
present seven three-car 
setsand four five-car 
se 8 are in service again. 

Electrification will be 
extended to the prin- 
cipal lines indicated in 
Fig. 1. It is not yet 
possible to state with 
any certainty when 
these plans will mature, 
since that depends on 
several factors, partic- 
ularly on the avail- 
ability of materials. 

It is possible to state, 
however, that elec- 
trification of the lines in 
Limburg and Brabant, 
both in the south, is now 
being carried out, and 
the plan is to introduce 
electric traction in Lim- 








burg on May 1, 1949, 

and in Brabant some 

be rad & time between January 
In operation... .. 613km double track 1 and October 1, 1950. 


To be put in operation ‘in 1949 ... 
Further lines to be electrified ... 


Total 


two mobile rectifier cars had disappeared. In 
the rehabilitation of the track cabins and 
sub-stations ex erience showed that equipment 
returned from Germany was worthless or beyond 
economical repa'r. 

The rolling stock was also sadly depleted. 
On September 1, 1945, there existed only 7 
per cent of the total number of passenger seats 
originally in service, i.e., out of 48,500 only 3300 
remained. As some cars, though seriously 
damaged, remained in the country, repa.r 
operations could be commenced. 


Post-War Procress OF REPLACEMENT 


In repairs to the overhead line, railway 
personnel dil ited with temporary workers were 
employed. Absence of all tools, stolen by the 
Germans, hampered operations considerably, 
and material could at first be procured only by 
denuding less important lines of what meagre 
quantities they still possessed. The Amsterdam— 
The Hague—Rotterdam line was the first to be 
started. 

In this way it was possible to put one of the 
two tracks of the Amsterdam—Haarlem section 
inte working order as early as August 13, 1945, 
the second track following on August. 25th. 
The Rotterdam D.P.-The Hague section was 


246km double track 
601km double track 
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CHoIce or SysTEMs 


In 1921 it was est- 
ablished that the 1500-V 
d.c. overhead system 
would be most suitable 
for conditions in the 
Netherlands.. This virtually determined the 
current system for the future also, as it natur- 
ally meant that later, when part of the 
railway system had been electrified, another 
system could not be adopted. After the 
liberation in 1945, however, the possibility 
of reconsidering this problem presented itself. 
This arose because the conditions in which the 
electrified tracks and rolling stock were found 
was such that almost total renewal was neces- 
sary. It was therefore essential to ascertain 
whether there were indeed reasons for changing 
the current system, the choice of which had 
been made twenty-four years previously on the 
basis of traction technique at that time. 

Consequently, an investigation was made as 
to whether it would be advisable to increase the 
voltage to 3000 volts. This showed, however, 
that, even if none of the pre-1944 installations 
and rolling stock existing before the 1944 rail- 
way strike could be rendered serviceable again, 
the 3000-V d.c. system was neither necessary 
nor desirable for conditions in the Netherlands. 
It was not necessary owing to the fact that the 
feeding points from which electric energy could 
be furnished to the railway system were quite 
close, by virtue of the location of generating 
and transformer stations in Holland. It was 





Match 4, 1949 





not. desirable since. the 3000-V system bri 
with it certain disadvantages: the tnthors als 
heavier, and the control gear demands more 
space. This latter point is very important, as 
in Holland motor-coach trains are used to a 
large extent. In order to keep available for 
passenger accommodation all space above the 
floor it becomes necessary to mount all high. 
voltage apparatus benéath the floor. 

Furthermore, it goes without saying that 
capital costs as well as maintenance costs for 
3000-V gear will be higher than for 1500-V, so 
far as rolling stock is concerned. The same 
applies to sub-stations. The capital costs for 
the 3000-V overhead lines would be lower 
since the copper section is less. On the other 
hand, the location of the sub-stations is deter. 
mined by the position of the railway stations 
as well as by the feeding points of the electric 
supply companies, and it would not be possible 
to derive the full benefit of the larger distance 
between sub-stations offered by the higher. 
voltage system. 1 

Taking into account all these factors it was 
concluded that the 3000-V system would be 
the more expensive, and it was therefore 
decided to retain the 1500-volt system. 

Two possibilities existed : the electric power 
could be generated in power stations exclusively 
supplying the railways, as is the case in Switzer. 
land, for example, or the energy could be 
furnished by municipal or provincial electric 
supply companies providing energy for general 
purposes. The latter alternative was selected, 
it being argued that this would lead to a cheaper 
power production, from which the community 
would benefit. 

The question whether this would be 
sufficiently reliable for the railways or whether 
it would be necessary to have the generation and 
the transmission of the electric energy controlled 
by the railways themselves, was also considered. 
It was decided that the latter would not be 
necessary. Difficulties either from the tech- 
nical or from the operational point of view 
did not arise, so that on this account the decision: 
taken has been vindicated. 

As to the financial side of the problem, the 
price of the energy has to be fixed in such a 
way that the railways and the supply companies 
both derive benefit from the more economical 
basis of power production. On this point there 
has been a consistent conflict of opinion, as the 
railways regard the power charges as excessive, 
and although important concessions have been 
made, still more requires to be done in certain 
areas before a reasonable solution is reached. 

For the service on the Amsterdam-Rotter- 
dam section} the exclusive use of motor-coach 
trains was decided upon, as these offer great 
advantages on sections with a frequent service. 
Shunting at terminal stations is reduced to a 
minimum, and the acceleration is independent 
of the length of the train since the number of 
motor coaches increases in proportion. 

Up to the present motor-coach trains have 
been used exclusively, but in the near future 
it is intended also to operate trains hauled by 
electric locomotives. 


Dreset-ELectric TRACTION 


The reason for the introduction of diesel- 
electric traction has already been mentioned. 
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Train-set kilometres 

Year Train- 
kilometres Three-car sets | Five-car sets 

1934 581,475 os _ 
1935 614,643 1,120,660 _ 
1936 1,645,818 2,997,041 _ 
1937 2,179.666 4,433,264 — 
1938 2,579,886 5,167,029 _ 
1939 2,554,855 5,780,881 _ 
1940 1,179,313 2,558,112 13,153 
1941 63,092 117,346 . 3,287 
1942 22,226 46,015 — 
1943 a —_- _ 
1944 — —_ _ 
1945 182,267 265,575 _ 
1946 1,123,479 1,849,663 100,907 
1947 1,049,376 1,378,058 105,334 














As @ result. the construction of some forty 
diesel-electric three-car train sets was put in 


+ The first main line section put in_operation in 1927. 
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hand; these were in service in the spring of 
1934. 

At the outset many difficulties were experi-’ 
enced with the diesel motors of these train sets ; 
these were overcome, however, and a regularly 
increasing service with diesel-electric trains 
was kept up. This led in 1938 to the decision 
to raise the number of train sets by the addition 

of eighteen five-car sets, 

Table I shows how diesel-electric. traction 
developed in the Netherlands railway system. 
Owing to the war, and consequent lack of fuel, 
the og of these trains had. soon to be 

nd 

The diesel-electric train set, forty of which 
were built-in 1934, consists of three car bodies 
mounted on four bogies. The two bogies in 
the middle of the train, in which four traction 
motors are mounted, have three axles each. Two 
diesel engines of 410 h.p. each are located in 
the centre. 

At the outset many difficulties were experi- 
enced with the car. The total weight of this 
tr.in set, unloaded, is 100 metric tons, the 
seating capacity is forty-eight seats second class 
and 112 seats third class. The maximum speed 
is 140 km/h. Two units coupled together may 
be driven from one of the driving cabs. 

In 1939 a five-car train set was built. Of this 
type eighteen sets have been put into service. 
The power plant includes three supercharged 
diesel engines rated at’ 650 h.p., and six traction 
motors. The total weight of this train set is 
237 metric tons, the. seating capacity being 
fifty-two seats second class and 220 seats third 
class. 


CoMPARISON BETWEEN ELECTRIC AND DIESEL- 
Evectric TRACTION 


In general it may be said that diesel-electric 
traction offers the possibility of running high- 
trains on non-electrified sections, and may 
therefore be regarded as the forerunner of 
electric traction. It depends upon the traffic 
density which of these two forms becomes finally 
preferable from a financial point of view. 

In order to arrive at a figure of some reliability 
the author has made the assumption that the 
relation between the maintenance costs of diesel 
engines and the appertaining electrical installa- 
tion will be constant. As this figure appears to 
be approximately 1-:75:1 for high-speed 
passenger service based on the average of fifteen 
American railway companies, it was the one 
used in calculating the maintenance costs. It 
then appeared that the costs of upkeep of the 
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relationship between the costs of interest and 
depreciation between 1939 and 1948 being 
330.percent, | 
20:63 x 3-3=68-08 guilders (£6 8s. 7 - 100 
train-kilometres a (6) 
(ii) Fixed installations: The ouate of the 
fixed installations, in 1939 being 6-19. guilders 
(11s. 6d.) per kilometre track per day become, 
on the 1948 basis, 
17-95 guilders (£1 12s. _ 5 ag si raat of track 
perday . (7) 


Diesel-Electric shauna : (a) Working Costs : 
Rolling Stock.— 
Guilders 
General management:..  ... - 4°26 
Operating costs of traction depots 3-25 


» maintenance and inspection of rolling 





stock ‘away from — 6-35 
Drivers’ wages ... Sou 5-40 
Uniforms... 0-40 
Maintenance of rolling ‘stock, mechanical part 14-50 
Maintenance of rolling stock, electrical _ 14-45 
Maintenance —_— —— wee tees 5 30 
Lubricants . 5-30 
Fuel 31-15 

Total ot ane! wed wok one 110-35 
(=£10 86. 2d.) . |. (8) 


(b) Capital Costs.—The relationship between 
the costs of interest and depreciation between 
1939 and 1948 being 330 per cent, 
31:98x 3-3=105-27 guilders (£9188. 7) per 100 

train-kilometres . (9) 


ConcLUSsIONS 


The comparison between electric and <iesel- 
electric traction is summarised in Table II 
and in Fig. 2, which is based on a line length of 
lkm. The number of trains is indicated on the 
X-axis. This, therefore, corresponds to the 
density of traffic in train-kilometres, as the 
length of the section has been assumed to be 
lkm. The total costs per day are shown on the 
Y-axis. 

The costs of the fixed installations for electric 
traction are indicated by a horizontal line, 
denoted by A, since these are, as already men- 
tioned, independent of the number of train- 
kilometres. On the other hand, the costs which 
depend on the number of train-kilometres are 
represented by a rising line, denoted by B. 
Curves A, B and C (giving the total of A and B) 
refer to electric traction. Curve D refers to 
diesel-electric traction. This corresponds to the 
total costs, i.e., both capital and working costs. 
Thus two curves, C and D, are obtained which 
represent the total costs for either type of 
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Electric traction 


Diesel-electric traction 





Costs dependent on train service : 
Working expensvs, rulling stock, per train- 
kilometre 
Interest and depreciation, rolling stock, per} 
train-kilometre 
Costs independent of train service : 
Interest and depreciation, fixed installations 


Maintenance costs, fixed installations ... 





Item ap og yay guilder 
as Caen, © _ guilder 
Item (7) 
Item (5) 


Item (8) /100=1- 1035 guilders 
= 28. 1d. 
Item ~~ +0527 guilders 


=17- ces 
1 12s. 
—- 5-00" guilders 








diesel engines would be about 60 per cent of 
that which has thus far been determined. 
The corrected figures are then as follows :— 
Electric Traction : (a) Working Costs.— 
(i) Rolling stock: Costs per 100 train- 
kilometres : 





Guilders 
General management (operational)... 3-50 
see my costs of traction depots éeLieve, (2) eee 

and inspection of rolling 

stock ¢ away from ar ope cee ase, cee, 4°65 
Drivers’ wages ... és 5-40 
Uniforms 0-40 
Maintenance of rolling stock, mechanical 14-50 
Maintenance of pie ee electrical .. 6-70 
Lubricants ... . j 0-35 
Electrical Energy 37-50 
Total 860” oe eye: pete sions ges, GOMOD 

.\. -s8£7 28. 7d: FTO Ree |) 


(ii) Fixed installations : The costs of upkeep 
of the fixed installations, in 1939 being 2-84 
guilders (5s. 5d.) per kilometre of track per day, 


‘become, on the 1948 basis : 


5-50 guilders (10s. My. «es VD” 
(b) Capital Costs.—(i). Rolling. stock: The 


traction. The figure shows that these lines 
cross each other at @ point corresponding to 
about thirty-eight trains. This means that on a 
section where thirty-eight trains are run per 
day, the costs for the two. systems of traction 
are equal. If on a certain line an hourly service 
is run from 5 a.m. to 12 midnight, thirty-eight 
train-kilometres per day is obtained along 1km, 
and it can be concluded that the costs of the 
two traction systems are approximately the 
same. 

As train frequencies increase, the situation 
develops rapidly to the disadvantage of diesel- 
electric traction. It has been seen from the 
comparative figures so far deduced that on an 
hourly service basis the costs are about equal. 
It must not be inferred from this, however, that 
the two systems are also equivalent if the exam- 
ination extends beyond the simple study of 
costs, and attention is given also to operating 
considerations. 

, The foregoing calculations have concerned 
only a passenger service, and the maintenance 
and capital costs of the fixed installations have 
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been charged entirely to this service. Once, 
however, we have an electrified track at our 
digposal, goods trains can also be operated 
electrically. A comparison will then show that 
the position with regard to electric traction 
becomes much more favourable, the charges 
associated with the fixed installations having 
already been covered. 

Two further factors deserve attention, adding 
additional weight in favour of electric traction. 
First, electrical energy is generated from coal, 
a home product in the Netherlands, whereas 
fuel for diesel engines must necessarily be 
obtained from abroad. Secondly, the workshop 
charges for the maintenance of diesel-electric 
equipment, even under the most favourable 
circumstances, become much more important 
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than is the case with electric traction. Further, 
the staff problem presents greater difficulties 
for two main reasons: (a) a larger number of 
workers is required, and (b) the upkeep of 
diesel engines demands a more highly skilled 
staff. Even after this has been provided at the 
main workshops, there still remains the fact 
that at the service depots, where daily attention 
is given, a technically more responsible type of 
worker is needed, if the serious consequences 
resulting from unskilled personnel tampering 
with the diesel engines and their accurately 
adjusted components are to be avoided. 

From the above it will be clear why the 
Netherlands Railways have reached the con- 
clusion that, for the further modernisation of 
their system, the choice has to be made in 
favour of electric traction. The sections indi- 
cated in Fig. 1 already require an hourly service 
with trains of a weight corresponding to that 
taken as a basis in the preceding calculations. 
It is therefore the intention to introduce electric 
traction on all these lines. 


————_»>——_— 


Dovusie-DECKER TRAIN ON British RAILWAYS. 
—An experimental train of double-decked coaches, 
with more seats per coach than has before been 
possible, is being considered by British Railways 
for use on the Southern Region lines between 
London and Dartford. A “mock-up” replica 
of what one of the coaches will look like when 
completed was recently exhibited by the Railway 
Executive at Marylebone Station. An electric train 
with eight of the new coaches would have seating 
capacity for 1016 passengers, equivalent to a 
31 per cent increase in the seating capacity of a 
normal eight-coach electric train, consisting of 
six open vehicles and two compartment. type 
vehicles. The chief mechanical engineer of the 
Southern Region produced the prototype which is 
being considered by the British Transport Com- 
mission on the recommendation of the Railway 
Executive. In the “ trailer” (non-motor) coaches 
there will be six double compartments, each with 
eleven seats on the lower deck and eleven seats 
on the upper. By this arrangement one door 
will lead to twenty-two seats and each coach will , 
seat 132 people. From rail level the new coaches 
will have an overall height of 12ft 10}in and owing 
to the close clearances of bridges and tunnels, 
the windows for the upper deck will be fixed. 
Electrically operated fans will provide constant 
ventilation in the upper part of the coach, while 
the doors and windows of the lower deck will be of 


* the normal! kind. 
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ne and Labour Notes 


Limitation of Dividends 

The Chancellor of the Exchequer pub- 
lished last week, in the form. of a written Parlia- 
mentary reply, correspondence about continu'ng 
the voluntary limitation of dividends wh ch he 
has had with the Federation of British Industries, 
the Association of British Chambers of Com- 
merce, and the National Union of Manufac- 
turers. In a letter to Sir Frederick Bain; 


President of the F.B.I., the Chancellor has; 


expressed appreciation of the very substantial 
range over which industrial companies have 
limited their dividends during the past twelve 
months, and says that their co-operation has 
been most valuable. The letter goes on to 
state that the policy expressed in the White 
Paper on Personal Incomes remains vital to 
economic stability, and voices the hope that 
co-operation from industry by dividend limita- 
tion will continue. 

The presidents of the three organisations 
have replied saying that the views of the 
chairmen of 504 industrial companies have been 
sought. Up to February 23rd, answers have 
been received from 438 companies, with issued 
capital aggregating over £900,000,000. Of that 
number, the letter states, 409 are almost equally 
divided, both in number and in size, between 
those prepared to give an undertak ng in the 
same terms as last year and those willing to 
continue for the next twelve months a policy 
of moderation and restraint, implying by such 
terms either no increase in fact or at the most 
only a very slight increase in distributed profits. 
An overwhelming majority has therefore indi- 
cated a positive response to the Chancellor’s 
request. 

In conveying this information to the Chan- 
cellor, the letter points out that there is a 
strong objection in principle felt by many to 
the renewal of a rigid formula such as was 
adopted last year. There may well be cases, 
it is observed, where full provision has been 
made for all foreseeable liabilities, and increased 
productivity and expansion of business amply 
justify some increase in dividend. To prevent 
such action, justified by the criteria laid down 
in the White Paper, would, it is felt, unreason- 
ably undermine the enterprise and improve- 
ment in efficiency which are more than ever 
essential to-day, and would create unnecessary 
hardship for shareholders. 

Finally, the letter from the three associations 
sets out some points on which industry feels 
strongly, among them being the fact that the 
voluntary limitation of dividends was accepted’ 
on the implicit understanding that wages 


would be generally stabilised. Although large. 


and general increases have been restrained, 
during the period March to December, i948, 
higher wage rates were granted to. the extent 
of £1,660,000 per week, affecting. nearly 
7,000,000 workpeople, and extensive new 
claims are now being advanced. The effective 
observance of a policy of restraint by’-the trade 
unions, the letter asserts, must be one of the 
most important justifications for requesting a 
similar policy over dividends. 


Education and Training in the Mining 
Industry 
The Economic Committee of the T.U.C. 
General Council has been making a. survey of 
what has been done to provide training facilities 
within the nationalised industries. So far, 
it has collected information from the National 
Coal. Board, the British Electricity Authority, 
the Post Office and from the Treasury on behalf 
of the Civil Service. 
That part of the T.U.C.. Economic Com- 
* mittee’s report which deals with the mining 
industry explains that the National Coal Board 
is offering 100 scholarships annually with the 
aim of increasing the supply of university 
graduates in mining engineering. The scholar- 
ships to be awarded this year bind the successful 
competitors to take, after graduating, a further 
three-year course of practical training at a 


colliery. In addition, the Coal Board has 
developed a scheme for training up to 2000 
apprentices—mainly electricians and mechanics 
—a year. It involves six months’ preliminary 
training in accordance with Government regula- 
tions, followed by six months spent in acquiring 
general experience in the industry, with part- 
time education. Boys who show ability will 
begin a three-years’ general apprenticeship 
to be followed by two years’ specialised appren- 
ticeship. Encouragement is to be g ven, the 
report states, to boys who show promise of 
becoming under-officials or engineers to train 
for those posts. 

The T.U.C. report refers also to the efforts 
which have been set on foot to educate all the 
staffs of the National Coal Board in the pro- 
blems, national and local, facing the coal 
mining industry. It is stated that special 
attention is being given to the training of 
members of consultative committees as to the 
proper use of consultative machinery in the 
industry. 


The T.U.C. and Nationalisation 

At its monthly meeting on Wednesday 
of last week, the General Council of the Trades 
Union Congress continued its review of the 
structure.and conduct of nationalised industries. 
A statement issued by the T.U.C. emphasises 
that it is the responsibility of the unions directly 
concerned in a nationalised industry to consult 
with the central body of that industry on the 
subject of its efficient working. Nevertheless, 
in exercise of its general responsibility to 
“assist in ensuring that the nationalised 
industries are working efficiently in the service 
of the community,” the General Council has 
taken stock of the actual operation of those 
industries, particularly in respect of the working 
of consultative machinery. 

The General Council is, however, anxious 
to be more fully informed and in a position to 
offer advice on the future conduct of the 
nationalised industries and on the administra- 
tive structure of any other industry for which 
nationalisation may be contemplated. It has, 
therefore, decided to seek the detailed views 
of affiliated unions with practical experience 
in the nationalised field. Points on which 
information and comments are asked are the 
adequancy of existing consultative machinery ; 
the interpretation being placed by managements 
onthe functions of such ,machinery; the 
development of satisfactory human relation- 
ships ‘between workers and ments ; 
the adequacy of training and education facilities 
within the nationalised industries; and the 
effectiveness of the promot.on and advancement 
procedure within those industries. 


Export Targets 
The Board of Trade has announced 
some adjustments of the export. targets for 
end-1949. They have been made as a result 
of discussions with industry following the 
announcement of preliminary targets at the 
end of October last. Among the targets 
increased is that for the group covered by 
**Metals and Metal Products,” which is now 
set at 224 per cent of 1938 volume. In this 
classification, individual targets for iron and 
steel, non-ferrous metals, cutlery, and vehicles 
have been increased, while those for electrical 
goods and apparatus and machinery have been 
slightly reduced. For value, the revised end- 
1949 targets have been based on prices ruling 
in the latter part of 1948. 
A National Industrial Safety Conference 
The Royal Society for the Prevention 
of Accidents is organising 4 National Industrial 
Safety Conference which is to be held at Scar- 
borough from Friday to Sunday, May 13th‘ to 
15th. The conference will be open to all who 
are interested in industrial safety, whether they 
are members of the Society or not. 
Among the papers to be presented at the con- 


ference are ‘“‘A Managing Director’s View of 
Industrial Safety,” by Sir Charles Bartlett ; 
‘'Tidiness as a Factor in Accident Prevention,” 
by Mr. G. W. Tice; ‘Safety in Welding,” 
by Mr. H. St. G. Gardner, M.I.E.E.; “ The 
Industrial Injuries Act,” by Sir Geoffrey King ; 
and “‘ The Engineer and Safety,” by Mr. G. \, 
Clarke, A.M.I. Mech. E. Provision is also being 
made in the programme for a Brains Trust and 
for an “ open forum ” at which delegates may 
discuss any aspect of industrial safety. 

Full particulars of the conference can be 
obtained from the Royal Society for the 
Prevention of Accidents, Industrial Safety 
Division, 131, Sloane Street, London, 8.W.1. 


Road Passenger Transport Wages 

The Arbitration Tribunal, appointed 
in January by the Minister of Labour, made 
known at the end of last week its findings con- 
cerning the claim put forward by the Transport 
and General Workers’ Union that London bus 
crews and certain maintenance grades should 
be. paid time-and-a-half rates for work after 
1 p.m. on Saturdays. 

The Tribunal, of which Mr. John Cameron, 
K.C., was Chairman, said that no case had been 
made out that where work was performed after 
1 p.m. on Saturday, as part of the normal 
working week it should necessarily be remuner- 
ated at enhanced rates. On the other hand, 
owing to the working of irregular and awkward 
hours in the road passenger transport industry, 
and the practice of rostering duties for six 
days in every pay-roll week, opportunities for 
leisure were unfavourable compared with those 
of an increasing number of workers. The 
Tribunal stressed that the most satisfactory 
solution would be a reorganisation of schedules 
so.as to increase the ‘“‘ amount and suitability 
of time for leisure,” but in the light of the 
evidence presented concluded that such a 
reorganisation was not practicable at present. 
As a temporary measure, therefore, it recom- 
mended a ‘compensating payment” until 
increased manpower and reorganisation of 
duties enabled additional rest days to be given. 
This ‘“‘ compensating payment,” in respect of 
work after 1 p.m. on Saturdays, involves an 
increase of 9d. an hour to bus crews in the 
Central London area ; 84d. an hour to tram and 
trolleybus crews ; 8d. an hour to country bus 
crews; and 7}d. an hour to the maintenance 
staff. 

The Tribunal also investigated a similar 
claim advanced on behalf of busmen employed 
by municipal undertakings and private com- 
panies, and, on the same basis, has made an 
award in their case of 7d..an hour. 


The Factory Inspector’s Report 

The annual report of the Chief 
Inspector of Factories for the year 1947 has 
been published this week (H.M. Stationery 
Office, price 2s. 6d.). It shows that during the 
year there were 203,236 notifiable accidents 
reported at premises within the terms of the 
Factories Act, 1937, a decrease of 9-2 per cent 
compared with 1946. Of those accidents, 839 
proved fatal, an increase of 1-6 per cent over 
1946. 

In his introduction to the report, the Chief 
Inspector says that at a time when many of 
the older staple trades were most anxious to 
modernise their factories, and there seemed every 
indication of great progress and substantial 
achievement, the opportunity of obtaining 
marked improvement in working conditions 
was beset by inevitable delays and bottlenecks, 
and managements were hampered so that such 
hopes as were engendered at the beginning of 
1947 receded as the year advanced.. Neverthe- 
less, there was considerable progress in accident 
prevention, for, the report observes, manage- 
ments no longer need convincing that good, 
healthy and safe conditions, coupled with 4 
proper appreciation of the human factor, are 
a great incentive to the recruitment of labour. 
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French Engineering News 


(From our French Correspondent) 


Indications of improvement in quality of 
foundry products are shown by figures for 
1948, published by the Foundry Technical 
Centre. ‘“* Quality labels,”’ based on standards 
developed by the Centre, are applied to such 
articles and provide control of quality. The 
label relating to cast iron parts has been awarded 
to seventeen firms. In the case of domestic 
heating apparatus, output has increased and 
many prototypes have been substantially 
modified following directives by the Technical 
Centre specialist. At the moment, 130 foundry 
standards are being prepared by the Centre 
Standardisation Bureau. According to its 
constitution, the Technical Centre not only 
promotes technical progress but participates 
in a guarantee of quality in industry. 

* * * 


Signs of economic development in Morocco 
can be noted in the increased number of auto- 
mobiles registered, amounting to 24,500 private 
cars, as against 22,000 in 1938, and 19,650 
commercial vehicles, as against 9600. Elec- 
tricity consumption in 1948 was 375,000,000 
kWh, as against 140,000,000 in 1938. 

Phosphate production in 1948 was 3,000,000 
tons or over double the 1938 figure. Djerada 
anthracite production was 250,000 tons, as 
against 123,000 tons pre-war, and lead pro- 
duction rose from 30,000 tons in 1947 to 40,000 
tons. A vast equipment programme will 
enable Morocco to double its output in three 
or four years. ese ore production 
increased from 104,000 tons in 1947 to 195,000 
tons in 1948, as against 75,000 tons pre- 
war. When difficulties in transporting the ore 
are overcome, production will probably be 
doubled. 

* a” * 

The production and cost of agricultural 
tractors have been considered by the Economic 
Council following the publication of prices 
showing considerable variations. The dollar 
shortage reduces possibilities of importing 
tractors from the United States, so the foreign 
currency allocation for agricultural machinery 
is being used to buy machine tools with which 
to equip French tractor factories rather than 
to finance the purchase of American tractors. 
The main reason for the wide variation in 
prices of similar tractors is said to be that some 
manufacturers have “integrated ’’ factories, 
that is, they possess their own foundries. 
To remedy the situation technical contacts 
have been established between the Technical 
Centre of Agricultural Machinery and the Foun- 
dry Technical Centre. It is hoped that these 
contacts will also be extended to the commercial 
and financial planes. 


* * * 


A total of 140,000 million francs was allo- 
cated to France by the Marshall Plan in 1948, 
most of it being granted to the Funds for 
Modernisation and Equipment, which has 
made advances to Electricité de France. 
Charbonnages de France, and the §.N.C.F., 
to finance their equipment work. 

Electricité de France was the main bene- 
ficiary, receiving more than 36,000 million 
francs, out of which 7066 million francs will 
be used for the construction of thermal plants 
and 29,369 million francs for hydraulic plants. 
Some 2180 million francs are for work under- 
taken by Electricité et Gaz d’Algerie, and 
4000 million francs for the Compagnie Nationale 
du Rhone, which is mainly concerned with 
hydro-electric plant on the River Rhone. 

Charbonnages de France was allocated more 
than 30,000 million francs to carry out work, 
including extensions to the generating stations 
of the coal basins. Credits have also been 
granted for construction of coking plants and 
for the extension of the Mazingarbe nitrogen 
manure plant. 

The 8.N.C.F. was granted almost 20,000 
million francs, of which 8465 millions is for 
rolling stock, 8500 millions for the electrifica- 
tion of the Paris-Lyon line, and nearly 3000 
million franes for miscellaneous work and 
material. 
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Notes and Memoranda 


Rail and Road 


InsPECTING OFFICER oF Rari~ways.—Colonel 
R. J. Walker, R.E., has been appointed an Inspect- 
ing Officer of Railways in the Ministry of Transport. 
He was commissioned in the Royal Engineers in 
1923 and during his career has served as Assistant 
Commandant of the Railway Training Centre, 
Longmoor.. More recently Colonel Walker was 
seconded, through the Foreign Office, to the Vune- 
zuelan Government, for which he acted as: trans- 
portation and railway: adviser. 

NorRTHERN IRELAND TRANSPORT TRIBUNAL.— 
His Excellency the Governor. of Northern: Ireland 
has appointed Mr. R. G. Manson, C.I,E., and Mr. 
James O. Wilson, F.C.A“, as members of the Trans- 
port Tribunal for Northern Ireland, the Chairman 
of which (Lord Justice Babington) has already 
been appointed. The Tribunal will function as 
from March Ist. All correspondence should be 
addressed to the Secretary, Transport Tribunal 
for Northern Ireland, Ministry of Commerce, 97. 
Lisburn Road, Belfast. 

Lrevet Crossines.—The Minister of Transport 
was asked recently in Parliament whether he. was 
aware that; in many cases, circumstances had 
changed since the 22,600 occupational level cros- 
sings in: Great, Britain were. first. constructed, and 
what steps he proposed to. take to bring up to date 
the law ;relating to’ risks undertaken by the public 
in using those crossings. The Minister, in replying, 
stated that the: British ‘Transport Commission had 
been asked’ ‘to examine and report on the whole 
question of occupation crossings. Until the report 
was available, he could not say what action might 
be required. 


Air and Water 


I.N.A. ScHotarsuires.—The Institution of Naval 
Architects announces that scholarships will be 
offered for competition in 1949, as follows: Trewent 
scholarship in naval architecture, valued at £175 
per annum, and tenable at Durham University, 
Glasgow University, Liverpool University, and the 
Royal Naval College, Greenwich, for a period of 
three or four years;. the Denny scholarship in 
marine engineering, valued at £130 per annum 
and tenable for four years at Glasgow University, 
with apprenticeship of five years. Both scholar- 
ships are open to British subjects (age limit nineteen). 
Entries for both scholarships close on May 31, 
1949, and full particulars can be obtained from the 
Institution of Naval Architects, 10, Upper Belgrave 
Street, London, 8.W.1. 

FivorEescent LicHTiInc FoR Nava SxHIPs.— 
The Admiralty has announced that fluorescent 
lighting systems are being developed for instal- 
lation in new ships of the Royal Navy. The com- 
partments to receive first consideration. will be 
mess spaces, wardrooms, recreation rooms, sur- 
geries, workshops and offices where the advantages 
of better illumination and less heat dissipation 
will be most beneficial. Ordinary commercial 
types of fluorescent lighting are generally unsuit- 
able in spaces in which there is a congestion of 
girders, pipes and trunkings. For this reason a 
design has been developed to incorporate two 
24in tubes enclosed by a diffusing perspex under- 
bowl. Work is also being done to ascertain the 
best means of preserving the night vision of naval 
personnel, particularly night lookouts and night- 
flying aircrews. During the war red lighting was 
used extensively for this purpose and now steps 
are being taken to find'an ideal red and orange 
filter for the purpose. 


Miscellanea 

Tue Late Mr. L. V. Kenwarp.—We have learned 
with regret of the death of Mr. L. V. Kenward, 
which occurred suddenly at Haywards Heath on 
February 23rd. Mr. Kenward, who was in his 
sixty-third year, was formerly chief of Dunlop’s 
Rubber Products Group. He was a past-chairman 
of the India Rubber Manufacturers’ Association 


and a Vice-President of the Institution of the Rub- 
ber Industry. ‘ 


Ex.ectriciry ConsumEers’ “SonTROL UnitTs.— 


'W. T. Henley’s Telegraph Works Company, Ltd., 


has now ifitroduced a two-pnit assembly of the 
consumers’ control unit, in which the main switch 
and the circuit fuses are contained in a single 
unit, having the same di ons as those of the 
six or eight-way circuit fuse amit, which has been 
on the market for the past few years. All the 
facilities of the separate unit are incorporated in 
the new combined units, with the exception that 
six fuse-ways only are provided. The use of the 


combined main switch and circuit fuse unit when 
@ maximum of six fuse-ways is required, provides 
an even more compact assembly, while retaining 
the flexibility of the three-unit assembly. Two 
arrangements of fuse-ways are available; one 
comprising two 5A and four 30A fuses and the 
other two 5A, three*15A, and one 30A fuses, and 
in each case two spare cartridge fuse-links of each 
size are provided. These are accommodated in 
retaining clips. 

CANADIAN INTERNATIONAL TRADE Farr.—Pre- 
parations are now being completed for the Canadian 
International Trade Fair, which is to be held from 
May 30th to June 10th, in the Toronto Exhibition 
Grounds. It is stated that in the machinery, 
engineering and plant equipment section, Canadian 
firms head the applications for space, with United 
Kingdom firms coming second. Applications 
already received indicate that several British firms, 
which did not —— in last year’s fair, will 
occupy space this year. Particulars of the Fair 
can be obtained from Miss M. Armstrong, Canadian 
Government Exhibition Commission, Canada House, 
Trafalgar Square, S.W.1. 

Norra or Scottanp Hypro-Etectric. Boarp, 
GaRRyY AND Moriston Scuemes.—The Secretary 
of State for Scotland has confirmed the Glen Garry 
and Glen. Moriston hydro-electric schemes in Inver- 
ness-shire’ and Ross-shire. These schemes were 
described in the EnGineer of May 21, 1948. 
Special attention has been given to the preservation 
of agricultural and fishing facilities, and the schemes 
include the provision of a fish hatchery and the 
restriction of the water level in the Dundreggan 
reservoir in order to preserve agricultural land. 
Ultimately, a new village will be necessary to satisfy 
the joint need for accommodation by the Board 
and by the Forestry Commission. The Moriston 
and Garry projects constitute constructional 
schemes Nos. 23 and 24 in the Board’s programme. 

JosePH Braman’s Bi-CENTENARY.—The Barns- 
ley branch of the National Trades Technical 
Societies, in conjunction with the parent society 
in Sheffield, is arranging to commemorate the 
bi-centenary of the birth of Joseph Bramah, 
the inventor. The event is to take place on Satur- 
day, April 9th, and the programme includes a visit 
to, Wentworth Castle, where, in a farmhouse, now 
ruined, in the park, the inventor was born. A 
visit will then be made to Silkstone Parish Church 
to see the record of his birth, May 12, 1749, in the 
baptismal register, and the wall tablet erected to 
his memory. The secretary of the society is Mr. 
W. H. Bolton, St. George’s Square, Sheffield, 1. 
It is of general interest that the only known 
portrait of Bramah has been presented recently 
to the Institution of Mechanical Engineers. 

CHEMISTRY OF THE HEAvy ELEMENTS.—Scien- 
tists from many parts of the world are expected 


‘to take part in a conference on atomic energy 


chemical developments, to be held in Oxford and 
in London in the week beginning March 28th. 
The conference has bean arranged by the Ministry 


of Supply Atomic Energy Research Establishment, 


in conjunction with the Chemical Society. The 
opening sessions of the conference will take place 
at Rhodes House, South Parks Road, Oxford, on 
Monday, Tuesday and Wednesday, March 28th, 
29th and 30th, and will be devoted to a study of 
the chemistry of the heavy elements. A final 
sessior of the conference, at the institution of 
Civil Engineers, Great George Street, London, 
8.W.1, on Friday, April Ist, will be devoted to a 
discussion on “The Use of Radioactive Tracers 
in Chemistry.” 





Contracts 

L. STERNE AND Co., Ltd., Hillington, Glasgow, 
S.W.2, has received an order from the Argentine 
valued at £193,000, covering equipment for instal- 
ling in domestic refrigerator cabinets. 

Tue British ELEcTRICITY AUTHORITY states that 
during the past month contracts have been placed 
for generating station, switching and transforming 
station and transmission equipment amounting 
in the aggregate to £3,477,614. 

C. A.. Parsons anp Co., Ltd., has received an 
order to the value of about £625,000 from the 
Hydro-Electric Power Commission of Ontario for the 


‘supply of a dual frequency hydrogen-cooled turbo- 


alternator, to operate in the first instance as a 
25c/s unit with an output of 65,000/75,000kW 
at 11kV, and 1500 r.p.m. At a later date, with 
minor alterations, it will run at 1800 r.p.m. as 
a 60c/s machine, giving 78,000/90,000kW at 
13-8kV. The turbine will be a two-cylinder unit, 
designed for stop-valve steam conditions of 850 1b 
per square inch and 900 deg. Fah. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having nodtices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 


the meeting is to be held should be clearly stated. 
Association of Supervising Electrical Engineers 

Mon., March 7th.—SHEFFIELD Brancx#: Royal Victoria 
Hotel, Sheffield, “‘ Electrical Problems and Adaptions,” 
J. C. Burkhard, 7.30 p.m.——LEEps Brancu: Great 
Northern Hotel, Wellington Street, Leeds, 1, ‘““ Phenolic 
Plastics and their Applications,” F. Cass, 7.30 p.m. 

Tues., March 8th.—S.W. Lonpon Branco: Compton 
Hall, — Road, Wimbledon, “‘ Atomic Energy,” 
L, E. C. Hughes, 8.15 p.m. 

Wed., March 9th.—BtrmincHamM Branco: Chamber of 
Commerce, New Street, Birmingham, ‘‘ Estimating for 
Electrical Contracting,” W. H. Brooks, 7 p.m. 
Bravrorp Branox: Midland Hotel, Bradford, “* Elec- 
trical Apparatus in the Modern Hospital,” L. L. 
Emmett, 7.30 p.m. 

Thurs., March 10th.—S.E. LoNvoN Branca : Tech. Coll., 
Lewisham, ‘“‘ The Man and His Job: No. 5, The X-Ray 
Engineer,” W. E. L. Gladwish, 8 p.m. 

Fri., March 11th—Bristot Brancnx: Grand Hotel, 
Broad Street, Bristol, ‘‘ Electric Soil Warming,” W. 
Cover, 7.30 p.m. 


Electric Railway Society 
Sat., March 5th—Fred Tallant Hall, Drummond Street, 
London, N.W.1, “‘ Metadyne Medley,” B. J. Prigmore, 
3 p.m. 








Tluminating Engineering Society 
Tues., March 8th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2, “‘ The Colour of Fluorescent Lamps,” W. 
Harrison, 6 p.m. 


Incorporated Plant Engineers 

To-day, March 4th.—Bremincuam Beancn: Imperial 
Hotel, Temple Street, Birmingham, “Gas Producers 
and ” R. Whitfield, 7.30 p.m. 

Tues., March 8th.—E. Lancs Brancu : Engineers’ Club, 
Albert Sq . Manchester, “ Maintenance of Com- 
—— Air Services,” F. E. Webb, 7.15 p.m.—— 

UNDEE Branco: Y.M.C.A., Constitution Road, 
Dundee, general discussion led by W. F. Galletly, 
7.30 p.m. 

Thurs., March 10th.—NEWCASTLE-UPON-TYNE BRANCH : 
Turks Head Hotel, Newcastle-upon-Tyne, ‘ Electric 
Switchgear,”’ Mr. Crawford, 7.30 p.m.——E. MrIpLanps 
Brancg: Y.M.C.A., Shakespeare Street, Nottingham, 
“* Ball and Roller Bearings,”’ R. K. Allan, 7 p.m. 

Institute of British Foundrymen 

Sat., March 5th.—LancasHIRE BraNnce#: 
Club, Albert Square, Manchester, 
Notes on Core Shop Control,” J. J. Sheehan, 3 p.m.—— 
W. Rivinc or Yorxs Branca: Tech. College, 
Bradford, ** Problems of Contraction and Distortion 
in Cast Iron Castings,” E. Longden, 6.30 p.m. 

Thurs., ec 10th.—Lixcotn Secrion: Tech. Coll., 
Lincoln, “Making a Large Eight-Cylinder Diesel 
—— J. F. Barnes and . iF aeotinats. 
15 p.m. 

Fri., March 11th.—M1ppLEsBRoUGH Brancg : Cleveland 
Scientific and Tech. I,stitute, Corporation Road, 
Middlesbrougn, ‘“‘ Radiography,” F. Gottfeld, 7.30 
AR ne age Brancu : Royal Tech. Coll., George 

treet, Glasgow, annual meeting, “ Work in a Jobbing 
Foundry,” J. F. Dowell and Mr. . 3 p.m. 


Institute of Marine Engineers 

Tues., March 8th.—85, Minories, E.C.3, “‘ Trends in the 
Development of Marine Reduction Gearing,” A. W. 
Davia, 5.30 - 

Wed., March .—City Tech. College, Liverpool, “ Air 
Conditioning for Ships,” J. K. W. MacVicar, 7.30 p.m. 

Fri., March 11th.—Northampton Polytechnic, St. Ree. 
Street, Clerkenwell, E.C.1, “‘ Precision Measurements,” 
J. Loxham, 7.30 p.m. 

. Institute of Petroleum 

Wed., March 9%th.—Manson House, 26. Portland Place, 
W.1, “ Médern Trends in Tanker Construction,” John 
Lamb, 5.30 p.m. 


Institute of Transport 
Tues.,* March 8th.— Y ORKSHTRE SECTION : Great Northern 
Station Hotel, Leeds, “The Transport Act, 1947,” 
M. A. Cameron, 6.30 p.m, 
Fri., March 11th—S. Waites anp MONMOUTHSHIRE 
Secrion: 8. Wales Institute of Engineers, Cardiff 
“ Ports and Shipping,” L. J. Callaghan, 7.15 p.m. 


Institute of Welding 
Thurs., March 10th.—11, Upper Belgrave Street, 8.W.1, 
“* Welded Steel-Framed Buildings,” J. T. Phillips and 
F. J. Daniels, 6 p.m.——S. Lonpon Brancu: Insti- 
tute of Marine E igineers, 85, Minories, E.C.3, ‘‘ The 
Reclamation of Worn Surfaces,” 6.30 p.m. 


Institution of Civil Engineers 

Tues., March 8th.—Great George Street, Westminster, 
8.W.1, “Compressed Air Caisson Foundations,” W. 
Storey Wilson and F. W. Sully, 5.30 p.m. 

Thurs., March 10th.—MipLanps ASSOCIATION, JOINT 
StupEnts’ MEETING : James Watt Memorial Institute, 
Great Charles Street, Birmingham, ‘“‘ Power Stations, 
Past and Present,” F. W. wton, 6.30 p.m. 
NEWCASTLE -UPON-TYNE AND District Associa- 
tion: Spark’s Cafe, High Street, Stockton-on-Tees, 
Annual general Meeting and discussion on “ Concreting 
Problems,” introduced by-C. L. a Court, 6 p.m. 


Institution of Electrical Engineers 
To-day, March 4th.—Institution of Mechanical Engi 
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Flue Gas Deposits and Corrosion in Modern Boiler 
Plants,” W. F’. Harlow, 6 p.m. 

Tues., March 8th.—MEASUREMENTS AND Rapro SECTION : 
Savoy Place, Victoria Embankment, W.C.2, ‘“ The 
Development of Q-Meter Methods of Impedance 
Measurement,” A. J. Biggs and J. E. Houldin, 5.30 

.m.——N,. Mrptanps Centre: Yorkshire Electricity 
Board, Market Street, Huddersfield, ‘ Centralised 
Ripple Control on High-Voltage Networks,” T. W. 
Ross and R. M. A. Smith, 6.30 p.m. 

Wed., March %h.—Suprty Section: Savoy Place, 
Victoria Embankment, W.C.2, “‘Some Notes on the 
Design of High-Vol Transmission Lines, with 
special reference to Conditions in India and Pakistan,” 
A. F. Coventry, 5.30 p.m. 

Thurs., March 10th.—Urttrsation Sscrion: Savoy 
Place, Victoria Embankment, W.C.2, ** The Automatic 
Control of Lead-Acid Battery Charging Equipment,” 
R. A. Harvey, 5.30 p.m. 

Fri., Ma 1lth.—Epvvcation Duiscusston CIRCLE: 
Savoy Place, Victoria Embankment, W.C.2, discussion 
on “ The — of Flux Meters to a 
on Electric Machines,” opened by E. B. Moullin, 6 p.m. 


Institution of Engineers-in-Charge 
Wed., March 9%h.—St. Bride Institute, Bride Lane, 
E.C.4, ‘* Liquid Metering in Industry,” G. M. R. Lord, 
6.30 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tues., March 8th.—39, Elmbank Crescent, Glasgow, 
“ Induction Heating,” T. G. Tanner, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Thurs., March 10th.—BrrmMtncHaM aNpD_ DIstTRICcT 
Branca : Imperial Hotel, Temple Street, Birmingham, 
“ Air Conditioning in the Textile Industry,” A. ie 
Longworth, 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, March 4th.—Storey’s Gate, St. James’s Park, 
8.W.1, “‘ Causes of Flue Gas Deposits and Corrosion 
in Modern Boiler Plants,” W. F..Harlow, 6 p.m. 

Mon., March 7th—N.E. Brancon: Neville ll, West- 

Road, Newcastle-upon-Tyne, ‘Heat Eagines,” 
. Baumann, 6 p.m. ; yt 

Tues., March 8th.—AvUTOMOBILE Drviston: Storey's 
Gate, St. James’s Park, 8S.W.1, “Sulphur in Diesel 
Fuels,” J. J. Broeze and A. Wilson, 6 p.m. 

Wed., March 9th.—S. Wates Branco: Town Hall, 
Newport, Mon., ‘‘ The Fatigue Strength of Cast Crank- 
shafts,” H. R. Mills and R. J. Love, 6 p.m. 

Fri., March 11th.—Storey’s Gate, St. James’s Park, 
S.W.1, informal meeting, 6 p.m. 

Sat., March 12th.—YorxsHIRE Brancu, GRADUATES’ 
Section: Visit to the B.B.C. North Regional trans- 
mitter, Moorside Edge, 2 p.m. 

Institution of Post Office Electrical Engineers 

Mon., March 14th.—I stitution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2, “ I1tro- 
duction of Automatic Switching to the Inland Tele- 
re Network,” H. E. Wilcockson and C. W. A. 

itchell, 5 p.m. 
Institution of Production Engineers 

Mon., March 7th.—Yorxsutre Section: Hotel Metro- 
pole, Leeds, Annual General Meeting, 7 p.m. 

Tues., March 8th.—Coventry GrapvuaTE SECTION: 
Tech. College, Coventry, “ Corby Iron and Steel Works 
of Stewart and Lloyds, Ltd.,” A. Stirling, 7.15 p.m.—— 
Lonpon GrapvuaTse Section: I stitution of Produc- 
tion ——— 36, Portman Square, W.1, Annual 
General ing, ““ Shop Loading,” H. G. Shakeshaft, 
7.15 p.m.——Mancnester Secrion: Works visit to 
Sendiawtor Oil Refinery, Ltd., Trafford Park, Man- 
chester, 2.15 p.m. 

Wed., March %h.—Lutow Grapvuates’ Section: Mid- 
land Hotel, Luton, ‘Powder Metallurgy and the 
Engineer,” H. W. Greenwood, 7.30 p.1n.——WESTERN 
Section: Grand Hotel, Broad Street, rn 





Metallurgist’s Place in Producti ag,” E. R. 
Gadd, 7.15 p.m. 
Fri., March 1\th—Eastern Counties’ SEcTIon : 


Electric House, Ipswich, Annual General Meeting, 
“* Budgetary Control,” B.B. Beaumont, 6 p.m. 


Junior Institution of Engineers 

To-day March 4th.—39, Victoria Street, S.W.1, films, 
“Tne Boulder Dam,” introduced by 8. R. Broderick, 
6.30 p.m. 

Fri., March 11th.—39, Victoria Street, 8.W.1, ‘“‘ Recent 
Developments in Power Plant Controls,” 8. J..Clifton, 
6.30 p.m.—Mechanics Institute, Burton Street, 
Notti gham, discussion evening, 7.30 m.—— 
Western Group oF MemBers: Tech. Coll., Bath, 
“Some Experiments with Rotary Valve Engines,” 
R. C. Cross, 7.30 p.m. 

Newcomen Society 

Wed., March 9th.—Institution of Civil Engineers, Great 
George Street, Westminster, 8.W.1, “ Colliery Tram- 
roads in Northumberland,” Chas. E. Lee, 5.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

Fri., March 11th.—Mining Institute, Newcastle-upon- 
Tyne, “Cavitation of Screw Propellers,” R. W. L. 
Gawn, 6.15 p.m. 


Sheffield Metallurgical Association 
Tues., March 8th.—198, West Street, Sheffield, 1, “The 
Study and Application of the Isothermal Transf 
mation of Steel,” C. Mavrocordatos, 7 p.m. 
Society of Engineers 
Mon., March ‘7th.—Geological Society, Burlington 
House, Piccadilly, W.1, “‘ Contact Welding,” V. J. D. 
“Hill, 5.30 p.m. 
Women’s Engineering Society 





Thurs., March 10th.—36, Grosvenor Place, S.W.1, dis- 


on “‘ Should Engineers Debate Non-Technical 





Storev’s Gate, St. James’s Park, 8.W.1, “‘ Causes of 


Subjects ? ” Miss Norah Jeans, 7 p.m. 





Personal and Business” 


Mr. W. B. Yeapon, A.M.I.Mech.E., has boon 
te home sales manager of J. H. Fenner and 


Mr. Norman Log has been appointed N.\v 
England and North Wales ‘representative of [2 
Boydell and Co., Ltd. ‘ 


Mr. A. J. K. Hongyman, B.Sc., A.R.1.C., F.1.M 
has been appointed chief metallurgist of the s eel 
division of the Steel Company of Wales, Ltd. 

Mr. W. W. Bacpina has been appointed expari. 
mental engineer and Mr. S. Westby, standards 
engineer, to the Nuffield group of companies. 

Mr. Huan C. Terr, managing director of the 
Esso Development Company, Ltd., since 1{47, 
has been appointed general sales manager of tho 
Anglo-American Oil Company, Ltd. 

Tue British Taomson-Hovston Company, Lti., 
states that Mr. H. L. Satchell, manager of tho 
Rugby works group since February, 1945, has been 
appointed a director of the company. 

Mr. Joun Brapiey, B.Sc.(Eng.), has been 
appointed regional superintendent in Latin America 
of British Oil Engines (Export), Ltd., and the Brush 
Electrical Engineering Company, Ltd. 

Tue MINISTRY OF SUPPLY announces that Mr. 
R. B. Williams-Thompson is relinquishing his 
appointment as chief information officer to become 
managing director of Gregg Schools, Ltd. 

Tue British ELEctriciry AUTHORITY announces 
the following headquarters’ appointments: Mr. 
H. R. Schofield, A.M.I.E.E., transmission con- 
struction engineer, in succession to Mr. J. Andrew 
Lee, who has retired, and Mr. A. Hastie, M.Inst.T., 
transport officer in the Revenue Purchasing 
Department. 

Mr. Davip Jenkins, M.I.Mech.E., A.M.I.E.B., 
has recently retired from the position of chief 
engineer of Municipal Mutual Insurance, Ltd. 
Mr. W. J. Middleton, M.I.Mech,E., M.I.E.E., 
who has worked in close association .with Mr. 
Jenkins for many years, has been appointed to 
succeed him as chief engineer. 

Tue RENOLD AND CoveNTRY CHAIN CoMPANy, 
Ltd., has completed an agreement with McPher- 
son’s, Ltd., of Melbourne, Australia, whereby 
plant for the manufacture of chains and allied pro- 
ducts will be set up in Australia by a new company, 
known as Renold Chains (Australia) Pty., Ltd., in 
which the Renold and Coventry Chain Company, 
Ltd., will have a controlling interest. 


Heap WRIGHTSON AND Co., Ltd., states that 
it has acquired the businesses of F. J. and L. L. 
Dean, Slough; Aldean Designs, Ltd., Slough, 
and D. J. Hawkins and Sons, Ltd., Henley-on- 
Thames. These companies are being amalgamated 
with Head Wrightson Light Alloy Structures, Ltd., 
which will in future be known as Head Wrightson 
Aldean, Ltd., with headquarters at 61, Windsor 
Road, Slough, Bucks. 


InpustTRIAL Propucts (Speco), Ltd., has been 
registered as a wholly-owned subsidiary of the 
Sperry Gyroscope Company, Ltd., Brentford. 
The company has been formed to manufacture and 
market in Great Britain, the British Empire and 
some European and other countries, a range of 
oxygen generating plant, licence agreements for 
which have been concluded with Air Products 
Incorporated, of Emmaus, U.S.A. 


Rusery OwEN AND Co., Ltd., has opened new 
offices at Kent House, Market Place, Oxford Street, 
W.1, to accommodate its London sales staff, and 
the London sales staffs of certain of its associated 
companies. Mr. G. E. Montague has been appointed 
London sales manager with headquarters at the 
new address. Mr. S. Gordon Sloan, who has’hitherto 
occupied this position, has been appointed general 
sales manager and will operate from the company’s 
head office at Darlaston. 

British Exectric Traction Company, Ltd., 
has acquired the whole of the share capital of 
Eddison Plant, Ltd., which owns: and operates 
road rollers and other contractors’ plant. In 
consequence of this acquisition, Mr. R. W. Birch, 
M.1.Mech.E., Mr. P. G. Stone Clark, M.I.Mech.E., 
and Mr. E. L. Taylor, have joined the board of 
Eddison Plant, Ltd., from which Mr. Edward 
Barford, M.C., Mr. E. E. G. Odds, and Mr. H. C. 
Ryan have resigned. Mr. Birch has been appointéd 
chairman of the company. 

Mr. L. G. Forrester has been appointed sales 
manager in the B.M.B. Products Division, Brock- 
house Engineering (Southport), Ltd. His appoint- 
ment coincides with the complete absorption of 
the British Motor Boat Manufacturing Company, 
Ltd., into its parent company, and the B.M.B. 
London Office, at Britannia House, Ampton Street, 
London, W.C.1, has been closed down. B.M,B. 
representation in London will be transferréd’ to 
the office of the Brockhdusé Organisation at 25, 
Hanover Square, W.1. Rapeot 
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The Royal Institution 


Last Kriday’s evening discourse at the Royal 
Institution of Great Britain, which was delivered 
by Professor E. K. Rideal, D.Sc., F.R.S., dealt 
very fittingly with the foundation and develop- 
ment of that distinguished Institution, which 
celebrated its 150th anniversary on March 7th. 
Professor Rideal, who is the present Director 
of the Davy Faraday Research Laboratory, 
recapitulated the account of a meeting held on 
March 7, 1799, in the Soho house of Sir Joseph 
Banks, then President of the Royal Society, at 
which Benjamin Thompson, Count Rumford, 
presented his ideas for an Institution which, 
“ besides having a general view to the benefits 
of Arts and Manufactures and to the advance- 
ment of taste and science in this country should 
specifically direct itself to the improvement of 
the means of industry and of domestic comfort 
amongst the poor.” The Royal Institution 
was the outcome, and the dignified house which 
it still occupies in Albemarle Street was pur- 
chased on April 30, 1799, the first meeting of 
the managers being held there on June 5th of 
that year. Professor Rideal went on to refer 
to the work of Rumford, of Humphry Davy, of 
Faraday, and of others who, through the years, 
under the xgis. of the Royal In titution, had 
made scientific discoveries of outstanding 
importance and value. Speaking of Faraday 
in particular, Professor Rideal said that he 
could have no better memorial than a laboratory 
to which people interested in nature, and with 
inquiring minds, from the British Common- 
wealth of Nations, from the United States, and 
from countries overseas could come and work. 
It was impossible to deny the fact, the discourse 
concluded, that the Institution of Rumford 
and of Davy had not only pursued those objec- 
tives which its creators desired, but had ever 
since its inception contributed continuously 
to the advancement of science. 


Plutonium from Harwell’s “‘Gleep ”’ 


As announced earlier this week, plutonium 
has been produced for the first time in Britain, 
at the Ministry of Supply Atomic Energy 
Research Establishment, Harwell. It will be 
recalled that plutonium, which does not exist 
naturally on the earth, was first made in America 
in 1942. At Harwell the plutonium was ob- 
tained, in the form of a solution of a plutonium 
salt, by irradiating a uranium slug for several 
months in “Gleep,” the low-power atomic 
pile. Because of the low power at which 
“Gleep” operates the amount of plutonium 
produced is relatively small, but it is suffi- 
cient for investigating the chemical and chemi- 
cal-engineering problems which will be met in 
the large-scale handling of plutonium. When 
the slug was unloaded from “ Gleep,” it con- 
tained, in addition to plutonium, some unused 
uranium and some highly radioactive fission 
products. It, was necessary therefore to store 
the slug for some time, to allow the intense 
radioactivity to decay, so that experimental 
work could safely begin. Owing to the pre- 
sence of many different radioactive elements, 
the separation of plutonium and unused uran- 
lum from the fission products is a difficult and 
complicated operation. The first extraction 
of uranium was therefore used to study the 
processes involved and to determine the best 
methods of separating the plutonium from the 

. other materials. 


Institution of Mechanical Engineers 


ARRANGEMENTS are now being made for the 
summer meeting of the Institution of Mechani- 
cal Engineers, which is to be held in Liverpool 
on Tuesday, Wednesday and Thursday, May 
31st, June Ist, and 2nd. A local reception 
committee has been formed with the Lord Mayor 
of Liverpool as chairman, and Dr. J. F. Mount- 
ford, Vice-Chancellor of Liverpool University, 
as deputy chairman. Professor W. J. Kearton, 
chairman of the Institution’s North-Western 
branch, has been appointed chairman of the 
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local executive committee for the summer 
meeting, with Mr. Edward Johnson and Mr. 
Maurice Scholes as honorary local secretaries. 
The provisional programme includes an open- 
ing meeting in the Picton Hall on ‘Tuesday 
morning, when, after an official welcome, a 
paper will be presented for discussion. Works 
visits are being arranged for the afternoon, 
and in the evening there is to be a reception. 
On Wednesday morning a paper of special 
interest to the Automobile Division will be 
discussed, and in the afternoon there will be 
further works visits. The Institution d nner 
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but the preliminary work along the line of 
route is now going ahead. Conversion of 
tram routes to bus operation cannot be actually 
carried out until about 1100 additional buses 
are available, but Government sanction has 
been obtained for the building of new garages, 
and for alterations to tram depots for the 
buses. It is planned to change over from trams 
to buses in nine stages, beginning with the 
first stage, possibly by the end of 1950, and 
completing the work in two or three years, 
provided unforeseen delays do not occur in 
the supply of buses or in the building pro- 


will be held in St. George’s Hall on Wednesday gramme. The tube extension, starting at the 


evening. 
Thursday shall be devoted to works visits 
or to a pleasure excursion, the meeting con- 
cluding with an evening reception in the Univer- 
sity by invitation of the N.W. Branch Com- 
mittee. Following the usual summer meeting 
custom, special arrangements are being made 
for visits of particular interest to ladies accom- 
panying the members. The 102nd annual 
general meeting of Corporate Members of the 
Institution is to be held at Storey’s Gate, 
St. James’s Park, 8.W.1, at 6 p.m., on Friday, 
March 25th, and the thirty-seventh annual 
meeting of members of the Benevolent Fund 
will take place at 5 p.m. on Friday, April 
22nd, prior to a general meeting of the Institu- 
tion, arranged for that evening. 


The Combustion Engineering 
Association 


TrE Combustion Engineering Association— 
formerly known as the Combustion Appliance 
Makers’ Association—has just issued an ‘“ in- 
augural report,” setting out its principal 
objectives. The programme of the Association, 
it may be remarked, is essentially one of com- 
mercial or market research concerning not only 
makers of combustion engineering equipment 
but also distributors and users of solid fuels. 
The report says that one of the primary objects 
of the Combustion Appliance Makers’ Associa- 
tion when it was founded in 1935, was to assist 
in the development of a wider market for solid 
fuels. At that time, the output of coal exceeded 
the demand but now the demand : xceeds the 
supply, especially in certain grades, and the 
problems to be solved are thus of a different 
order. Those problems, the Combustion Engi- 
neering Association claims, are not of a kind 
which can be solved satisfactorily by combus- 
tion appliance makers, or users, or distributors 
of the fuel used in them, acting independently, 
but only by the establishment of the closest 
possible collaboration between the three groups. 
The report suggests that the first problem 
relates to availability of suitable fuels, the 
second to the allocation of the various grades 
of coal to consumers who are equipped to use 
them most effectively, and with the least trouble, 
and the third to the building up of commercially 
sound relative prices for different grades so 
that a stable demand can be maintained for 
all the coal produced. The intention of the 


Association, under its revised constitution, is, «~ 


therefore, to address itself to th se problems 
to which the fuel industry must find commer- 
cially sound practical solutions if the wartime 
economy in the fuel field is to give place 
to more rational procedures. It is hoped 
thereby to give every possible encouragement 
to the development of fuel economy in its 
true sense. 


London Transport Developments 


On Friday, March 4th, Lord Latham, 
Chairman of London Transport Executive, 
announced plans for an extension of the Baker- 
loo line and for the abolition of trams in south 
London. The Bakerloo extension will be from 
the Elephant and Castle to Camberwell Green, 
running entirely in tunnel 40f. to 80ft beneath 
the surface. This development will take three 
or four years to complete, starting in 1950, 


It is proposed that the whole of Elephant and Castle, the present Bakerloo 


terminus, will run in twin tunnels, roughly 
following the line of Walworth Road and 
Camberwell Road to Camberwell Green. Here 
there will be reversing sidings. The total 
length, including the sidings, will be about 
2 miles. This extension will meet two 
urgent needs: it will provide improved travel 
in south London and it will improve the whole 
service on the line, for the reversing facilities 
will permit of an increase in train frequency 
of about 25 per cent. The Bakerloo line is 
heavily taxed at present and the existing con- 
gestion at rush hours should be relieved. 
The cost of the extension itself is estimated 
at £3,500,000 and a further £1,000,000 will 
be required for the construction of fourteen 
complete train sets, made up from ninety- 
eight cars. To accommodate the new rolling 
stock, a new depot will be built at Stanmore, 
the other end of the line, at a cost of about 
£600,000. 


British Merchant Ship Replacement 


THE annual report for 1948 of the Liverpool 
Steam Ship Owners’ Association, which was 
presented at the annual general meeting on 
Tuesday last, records that the gross tonnage 
entered with the Associa ion at the end of 
the year totalled 4,178 523 tons. That figure 
compares with 3,857,100 tons entered at the 
beginning of 1948, and with 2,706,870 tons at 
the beginning of 1945, from which time approxi- 
mately the liner companies may be said to 
have started action leading to the replacement 
of their war losses. The report rec..lls that the 
losses sustained during the war by the deep- 
sea, short-sea and coasting lines were of the 
magnitude of over 50 per cent of the tonnage 
with which they entered the war, and that 
replacement of those losses has represented an 
enormous task. The fact that the task has 
been substantially completed within four years 
of the end of hostilities says much for the 
energy with which private enterprise has under- 
taken it and for the faith in the future of 
this country as a great maritime power which 
it displays. As the report points out, normal 
replacement, year by year, of the older ships 
of liner class virtually ceased during the war, 
with the result that many such ships which 
survived the war had by its end reached an 
age when replacement by reason of obsoles- 
cence would be a need of the near future. 
One of the main deter ‘ents to the replacement 
of obsolescent ships is to be in the level of 
building costs. The Association has already 
emphasised this fact, explaining that more 
than a year ago the level of building costs was 
more than double the pre-war level, and in the 
case of the smaller type of liner, treble. The 
present report has to record, however, that no 
reduction in those levels of costs was seen 
last year, and that the rise in the cost of new 
tonnage continued. Moreover, it is ‘added, 
ships continue to take longer to build than 
they should, and the unnecessary prolongation 
of building time adds to the ultimate cost. 
There are limits, the report observes, within 
which prudent ship management can embark 
on a replacement programme of the older 
ships at prices and on terms such as those 
which prevail, and there are signs that those 
limits are being reached. 
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Structural Methods for Reducing Uplift 
and Leakage in Dams 


By SERGE LELIAVSKY BEY, Ph.D., M.Inst.C.E., M.Am.Soc.C.E. 
No. I 


{ gocce fundamental principle upon which 
methods for reducing uplift and leakage 
in dams are based was realised by the more 
pre-eminent designers among the last genera- 
tion of dam builders ; for instance, by Maurice 
Levy, in France, and by Intze, in Germany. 
In the terms used by the former, the general 
idea underlying the solution was to subdivide 
the structural elements of a dam into two 
distinct parts, depending upon the par- 
ticular functions they were intended to 
perform, i.e. (a) creating a watertight screen, 
and (b) providing the necessary means for 
supporting this screen in position, so as to 
render it capable of withstanding the water 
pressure. 

The advantages thus arrived at were meant 
to be as follows :— 

(a) Should the screen in question be of 
such a design as to ensure complete water- 
tightness, the material of the dam, forming 
the main body of the work, could be assumed 
to be entirely dry. Slenderer proportions 
of profile could then be adopted, which would 
largely compensate for the additional 
expenditure on the screen. 

(6) Alternatively, the object of the screen 
was to reduce leakage in general, so as to 
prevent deterioration of material, or to 
minimise the losses of water, if such losses 
were of importance as compared to the 
contents of the reservoir. 

In considering the merits of a project for 
such a screen, it is, therefore, essential to 
realise which of these two objects is intended 
to be attained, because any facing which 
answers the requirements of heading (a) 
will certainly be good enough for (6), but the 
converse is by no means true. 

The attention devoted to such designs 
in later years seems to be partly due to the 
revival of interest in the uplift problem in 
general. As Fillunger’s, Hoffman’s and 
Terzaghi’s ideas became better known, 
engineers started to realise that uplift was 
not a mere abstraction, dependent upon 
metaphysical cracks, but was a true physical 
agency, which could not be altogether 
neglected. Since, however, the required 
allowances, to be provided to ensure safety 
against uplift, remained still in considerable 
doubt, a certain uneasy feeling seems to 
have been created, the result being that dams 
were provided with watertight, or semi- 
watertight, facings as a means of general 
precaution, while the particular objective 
intended to be attained by the adopted 
arrangement remained either uncertain, or 
dependent on the personal, intuitive feeling 
of the designer. In this connection, it might 
be of interest to mention that the latest 
French Circular strongly recommends the 
use of screens or other methods for reducing 
the percolation of water, subject to the adop- 
tion of which uplift allowances are permitted 
to be dispensed with, in calculating the 
profile. The diametrically opposite opinion, 
advocated by the more conservative 
designers, considers the screen as an addi- 
tional precaution only, which cannot be 
taken into account in calculating the base- 
width of the dam. On the face of it, it seems 
that the extreme positions occupied, respec- 
tively, by the two opposite opinions are both 
indefensible. The truth appears to lie in 


the fact that some devices and methods 





used for reducing uplift are sufficiently 
safe to be taken into account in proportion- 
ing the section of a dam, whereas others are 
not. It is, therefore, believed that it may 
be of interest to subdivide these devices 
and methods into several types or classes, 
and to consider separately the relative 
advantages of each category in the light of 
the results supplied by new experiments 
and other modern information on the subject. 


GRADUATED CONCRETE 
The simplest procedure adopted for reduc- 
ing the effect of uplift is to deposit the 
materials in such a way that the less per- 
meable parts are used as a screen close to 
the water face of the dam, while those 
affording a smaller resistance to the flow 
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294-70 open; subsequently filled 
with 221 concrete 


“THE ENGINEER” @ 


FIG. 1—SECTION THROUGH VRANOV DAM 





of filtering water are deposited in the central 
part and towards the downstream side of 
the work. Such methods have been employed 
quite recently in certain dams, an instance of 
which is the Vranov dam, on the Thaya, 
built in the years 1930-1933. Its section is 
represented in Fig. 1. A 70 per cent uplift 
factor was allowed for in designing this 
work, so that the structural methods sub- 
sequently adopted in order to minimise 
the uplift pressure must be considered as 
a general safety precaution only. They 
consisted in the use of three types of concrete, 
containing respectively 331-5 kg, 265 kg and 
200 kg of cement per cubic metre of finished 
material. The upstream face of the dam is 
formed of the mixture with the highest 
percentage, while lower proportions served 
for the “‘ hearting.”’ In adopting this system 
of placing, there might have been a danger 
of crack formation, due to differences in 
contraction, and in setting temperatures 
(and therefore in the intensity of subsequent 
cooling) for rich and lean concrete, respec- 
tively. To guard against such effects a free 
space was left open in between the upstream 
screen and the hearting, until five to seven 
shifts (which were about 1-5m high each) 
were completed ; the joint was subsequently 
filled with the poorer class of mixture. This 
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system of concrete placing appears to have 
been found satisfactory; but the object 
and method of erection of the “screen ” 
on the air face are not quite clear. 

Another solution, belonging to the same 
type, which seems to simpler and more 
to the point, consists in forming the “ screen ” 
out of the “vibrated” type of concrete 
while at the same time adopting the usual 
methods of placing for the rest of the dam. 
As an instance of a work where this pro- 
gramme was adopted, we may mention 
the well-known French dam, built at Ma: éges 
on the Dordogne, by M. A. Coyne. 

There appear to be sound reasons for 
adopting similar methods in carrying out 
the work, because D’Arcy’s coefficient might 
thereby be affected in such a manner as 
to reduce the uplift pressure in the material, 
However, taking into account the vagaries 
of this coefficient observed in M. Mary’s 
and the author’s own experiments, one 
would scarcely be entitled to introduce its 
value as a dependable element into the 
calculation of stresses. It is therefore 
believed that these methods should prefer. 
ably be relegated to the class of measures 
intended as a “‘ general precaution ” only. 


EARTHEN BANK 


The next solution to be quoted is repre. 
sented in Fig. 2. It consists of an earthen 
bank placed against the lower portion of 
the water face of the dam. The device was 
first introduced by Intze and, for a certain 
period, was quite popular in Germany. 
One of the later structures in which it was 
used was the Mohne dam, built in the years 
1909-1912. Apart from affecting in a 
certain manner the stress distribution, the 
bank was also intended to seal the inter. 
stitial passages in the material of the dam, 
close to the water face. It was believed 
that the earth particles would be carried 
by the percolating water into the pores of 
the material and block the openings in 
between them. As, however, no evidence 
has so far been supplied to substantiate 
this assumption, the method appears to 
have been given up. 


Stone Facrnas 


Stone facings of various types form another 
solution, which was, and is still, used for 
the same object, as often as not with indif- 
ferent success. It appears that no amount 
of care in dressing the stones and in pointing 
the joints can prevent the occurrence of 
hair cracks (or even of larger types of fis- 
sures) either immediately after the com- 
pletion of the work or a few years later; 
with the result that the cracks form open 
passages allowing the percolation of water 
to take place. Particularly unsatisfactory 
results are obtained when the stone facing 
is used as a shuttering for placing the con- 
crete of the hearting, a procedure which 
appears to have been frequently used in 
Sweden and in other European countries. 
But, even in combination with a hearting 
made of rubble, a stone facing (whether in 
dressed ashlar, mosaic, or of other descrip- 
tion) can only serve to protect the surface 
against mechanical destruction, such as 
that caused by ice in cold countries, but 
not as an impervious curtain to be depended 
upon for stopping the percolation of water. 

Many reasons have been suggested to 
explain the unsatisfactory behaviour of 
this type of screen. The main cause of the 
trouble appears to. lie in the rather high 
range of temperature variations to which 
the outer layers of the material are subjected 
in a dam, as compared to the rest of the work. 
Owing to the effect of insolation and other 
factors, the temperature of the facing may 
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in daytime be much higher than that of 
the air, and the daily range of variation 
of the surface temperature is therefore 
considerably greater than in the material 

at some short distance from the periphery. 

According to a Japanese formula, the range 
. of temperature variation for the outer layer 
can be about twice as great as that at 
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FIG. 2-SECTION THROUGH SOLINGEN DAM 


3ft depth.* One might therefore conceive 
the facing as a “‘skin,” which is never at 
rest, but. tends constantly either to contract 
or expand, depending upon the daily cycle 
of temperature fluctuations. This is of 
particular importance in connection with 
impermeable screens, because the yearly 

mme of operation of a reservoir 
includes, usually, an emptying period, during 
which the water face of the dam is exposed 
to the same thermal effects as the back facing. 
The conclusion is therefore that a screen 
must satisfy one of two alternative con- 
ditions. It must be either strong enough 
to withstand the tension stresses imposed 
by heavy temperature differences, or, alter- 
natively, be capable of expanding and con- 
tracting independently of the dam, thereby 
avoiding the creation of high stresses. A 
third solution is also admissible, namely, 
to use a screen which may not be altogether 
watertight in itself, but which is arranged 
in such a way that all leakage, passing 
through it, is evacuated before it reaches the 
dam proper. 

As none of these three conditions are 
satisfied in the standard types of stone 
facings, such designs cannot be considered 
as a means for reducing uplift allowances in 
analysing dam stability. 





EXTERNAL PLASTERINGS 


Another class of devices intended to stop, 
or to minimise, leakage comprises an almost 
infinite variety of types and descriptions 
of external plasterings. Their name is 
legion. To describe and consider them 
individually would mean writing another 
volume on the subject. The plastering 
may be applied by hand, or, mechanically, 
by the gun, and this in one or several coats ; 
it may either be plain or reinforced; the 
reinforcement may be in round steel bars, or 
in expanded metal ; it may be anchored into 
the face of the dam, or not; it may either 
be used alone or in combination with bitu- 
minous sheeting, or bituminous paint ; 
the bituminous elements of the screen may 
be located on the inner side of the facing— 
that is, in between the dam proper and the 
plastering—or may be applied to or fixed 
upon the outer face of the latter. 

To give an instance, we quote the following 
specification, prepared for one of the recently 
built French dams :—Two coats of cement 





* The formula is: 
R= 24: 5e-0-07d +. 26e-1-37d 
where R is the of variation of the temperature 


in deg. Cent., and d the depth from the surface in feet 
(see “On the Effect of Internal Temperature and 
Deformation of a Gravity Dam,” by Liichiro Ishii, 
Reber read before the First Congress on Large Dams, 
tockholm, 1933). 
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plasterings of a total thickness of 3cm over 
a metal “ grillage,” the latter consisting 
of galvanised wire No. 6 1/2, spaced 41mm 
from centre to centre ; over the outer surface 
of the plastering, two coats of bituminous 
paint in the upper part of the facing, and 
three similar coats at lower levels. 

Each particular type of plastering, belong- 
ing to this group, is advocated by its author 
as the best, and some of them are known, 
indeed, to have reduced the total amount of 
leakage passing through the dam, particu- 
larly in cases in which the variation of 
temperature was small. On the other hand, 
in quite a number of other instances a more 
or less large number of cracks soon developed, 
and in certain dams the whole facing was 
found to have separated from the dam, 
requiring considerable yearly repair work 
and uncommonly large expenditure on main- 
tenance. Notwithstanding these disadvan- 
tages, this type of facing is still a popular 
feature of newly built French dams, for it 
is cheap, as compared with other 
devices intended for the same object, and may 
be used upon the principle that “ even if it 
does no good, at least it causes no harm.” 
As a precaution against excessive leakage, 
such facings may certainly be useful, but 
one would be rather reluctant on general 
grounds to introduce their effect as an ele- 
ment reducing the uplift pressure in the 
calculation of the dam. 

Much more effective screens have been 
used in the two French dams which are 
shown respectively in Figs. 3and4. Itshould 
be realised, in this connection, that one of 
the reasons for caution in regard to external 
plasterings is their vulnerability. From con- 
siderations based upon plain common sense 
it is scarcely to be recommended that the 
safety of a dam, which may easily be 20m 
or 30m wide, should depend upon a thin skin, 
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Further details of these designs are given 
below. 

The Oule dam, completed in 1923, was 
provided with a special type of facing, because 
it was situated about 1800m above sea level 
and therefore was subject to severe 
climatic conditions. It was built in rubble 
masonry and was about 33m high. A 3cm 
thick coat of plastering, reinforced by a 
“ grillage,” was applied to the water face 
of the masonry work. It was covered by a 
coat of asphalt, which was in turn protected 
by a layer of rich concrete, about 50cm in 
thickness, on the average. The concrete 
was reinforced, and anchor bars used to 
augment the strength of bond between 
dam and facing. The outer surface of the 
screen was protected by a granite ashlar 
facing. 

As the design gave entire satisfaction, 


in so far as durability and resistance against 


thermal effects were concerned, a second dam, 
namely, that of-the Artouste, was built 
on the same lines, but with a still stronger 
type of facing. 

Here, again, we have a heavy reinforced 
concrete slab leaning directly against the 
main body of the dam (see Fig. 4), but the 
watertight diaphragm, consisting of a coat 
of asphalt applied upon cement plastering, 
instead of being on the inner side of the 
slab, is placed in its middle, thus coinciding 
with its neutral axis, a point upon the 
advantages of which opinions may surely 
differ. 

However that may be, the designs illus- 
trated in Figs. 3 and 4 appear to be the 
maximum that can reasonably be done in 
the way of “general precaution” against 
leakage. As, however, no means are pro- 
vided for inspecting the watertight dia- 
phragms, it cannot be guaranteed that local 
leakages will not develop in time, and 
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Fics. 3 AND 4—OULE AND ARTOUSTE DAMS, WITH PLAIN AND HEAVY REINFORCED SCREENS 


which, being fixed to the surface of the block, 
is, therefore, subject to atmospheric as 
well as mechanical action. Viewed from 
this angle, the designs illustrated in Figs. 3 
and 4, while being more expensive are, 
nevertheless, preferable, because the water- 
tight membrane is here protected by a sub- 
stantial slab, so that the bituminous sub- 
stance which forms the chief line of defence 
against leakage is placed almost in the same 
conditions as when used in walls, for prevent- 
ing moisture from rising from the basement 
to the upper stories of a tall building. 





therefore a cautious designer should be 
inclined to consider in his calculations that 
the material of such a dam, under certain 
circumstances, can be subject to uplift. 

The ultimate development of the principle 
underlying the devices described in the 
preceding paragraphs is attained in replacing 
the facing by iron armour, as done in 
two Italian dams, the Diavolo and the 
Gabiet. 

In the first, a metal plating was adopted 
as an experiment. The system used is 
patented (Gentile-SIP Patent, see Figs. 
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5 and 6). The metal is pure “ Armco” 
iron, 0-2cm thick, supplied in plates 2m by 
Im. in size. The horizontal seams being 
welded, the plating forms 2m wide vertical 
strips of the required height. The arrange- 
ment of the vertical joints in between the 
strips is shown in section in Fig. 5. It 
consists of three flat irons, riveted together 
in such a manner as to form an “H” 
section, with the tail of the rivet serving 
as anchor bolt. The edges of the plates pro- 
ject into the grooves of the “H,” and are 
sealed with a combination of bitumen, 
manila rope and lead wool. Drainage 
channels are provided behind the plates, 
discharging into vertical shafts. Hori- 
zontal expansion joints, designed upon the 
same principle, are arranged about 6m 
apart, while at the foot of the dam 
a trench is cut into the rock and the lower 
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watertight expansion joint requires actual 
experience to prove its efficiency as a safe 
design against leakage. The necessity or 
advantage of expansion joints, spaced as 
closely as every 2m is another point which 
may be subject to discussion. 


Two TyYPEs oF ‘ SCREENS ” 


All the facings considered hitherto can 
be classified as belonging to the type of 
“plain screens,” in contradistinction to the 
“hollow screens” which will be dealt with 
in the following paragraphs. To make the 
classification more obvious, it may he of 
advantage to define more precisely the 
characteristic features of ‘the structural 
arrangements to which the term “hollow 
screen ”’ is intended to apply. It is supposed 
to be a diaphragm, or curtain, with hollow 
spaces behind it, separating it from the dam 


ry. 
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Fics. 5, 6 AND 7—PLATING OF DIAVOLO DAM AND PLATE FOOTING OF GABIET DAM 


edge of the lowest sheet is introduced therein, 
the joint being made watertight by means 
of rich concrete and tarred manila rope. 
No paint is applied to the inner face of the 
plating, but on the outside, the sheets are 
protected by a bituminous composition. 
Reports about the behaviour of the armour 
appear to be satisfactory. The total leakage 
through the dam is said to be 1-3 litres 
per second only, and this is considered to 
come entirely from the joint with the 
foundation. 

In the second instance, namely, at the 
Gabiet-Lake dam, the metal plating was 
adopted after several other types of facings 
were tried and found unsuitable for dealing 
with excessive leakage over a period of no 
less than seven years. The design of the 
plating finally adopted was generally similar 
to that used at the Diavolo dam, but the 
‘thickness of the metal was 0-5cm, instead 
of 0-2cm, and the expansion joints were 
held together by bolts with nuts, instead of 
rivets. The section shown in Fig. 7 gives 
the arrangement of the footing of the armour. 
This is believed to be of importance, because 
the drawback of the system lies in the fact 
that no means are provided for dealing 
effectively with the percolation along the 
base of the dam, and the uplift pressureat this 
most important point might therefore be 
almost as high as without the screen. Apart 
from that, the rather involved design of the 





proper. It is important that the size and 
arrangement of these spaces must be such 
as to ensure that all leakage is evacuated. 
In addition to this, they must also serve to 
allow the inner face of the screen to be, from 
time to time, inspected and repaired, if and 
when necessary. 


DRAINAGE PIPES 


In this connection it must be realised that 
the provision of a “drainage system” 
behind a facing is not believed to be sufficient 
for converting the latter from a plain screen 
into a hollow one. Such systems were first 
used by Intze, in Germany, at the end of the 
last century. They were introduced into a 
number of dams (for instance, those of 
Solingen, Urft, Marklissa, Mauer, and others) 
in combination with a specific type of cur- 
tain consisting of a coat of rich cement 
plastering, 2-5 cm thick, which formed the 
inner facing, and was itself protected against 
atmospheric action and ice by an outer 
facing made of stone or bricks. The drainage 
was composed mainly of a row of vertical or 
slightly sloping pipes in the vicinity of 
the front face of the dam (see dotted lines 
in Fig. 2), which were intended for collecting 
the percolating water, and discharging it, 
either through intermediate sloping channels 
or directly, into one or several horizontal 
galleries. The latter were provided with 
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outlets leading to the air face of the dam 
and were made of such dimensions as to be 
accessible for visitation and inspection 
The size and arrangement of the primary 
vertical drains varied only very little 
Sem to 6cm was commonly adopted 
for their inner diameter, the distance from 
the water face being about 2m, and the 
spacing from centre to centre of the indi vidual 
pipes from 25m to3:5m. The pipes were 
made either of perforated metal or of per. 
meable materials, so as to allow water to 
filter into them. 

Such drainage schemes are not expensive 
and there is no doubt that they collect . 
certain amount of percolating water. It 
was, therefore, only quite natural that they 
soon became quite popular, and some 
twenty or thirty years ago formed an almost 
indispensable feature of every dam project. 
While still adopted in some American designs, 
they appear to have been less often used in 
the latest projects in Europe. There may be 
several reasons for their waning popularity, 
First, that such systems do not constitute 
an exhaustive solution of the leakage prob. 
lem, as water is still found to appear on the 
air face of certain dams in spite of the pre- 
sence of the drain pipes. Secondly, it was 
realised that the effect of a very narrow drain 
might be local only, being comparable to 
that of an artesian well, which causes a 
hyperboloidal depression of the under. 
ground water level around it, but pro- 
duces very little or no effect upon the 
general alignment of the pressure dia- 
gram. Thirdly, the efficiency of each 
individual pipe is largely dependent on the 
local conditions in regard to D’Arcy’s co. 
efficient, and may be very small in certain 
cases. 

It was, indeed, shown, in M. Mary’s and 
the author’s experiments, that this coefti- 
cient is subject to very great variations, even 
for samples taken from the same material 
and treated in the same manner. With two 
apparently identical specimens and all other 
conditions the same, one of them might be 
found capable of discharging ten times more 
water than the other. Should it occur that, 
by chance, the drain is surrounded by a 
material possessing a low permeability, the 
pipe may be considered to be almost as 
effectively sealed as if it were enclosed in a 
metal jacket, its effect upon the uplift 
pressure being, therefore, nil. 

This conclusion, though it may be derived 
from theory, is confirmed by. experience 
with drainage systems in existing dams. 
It has often been observed that certain pipes 
remain dry for years, whilst others deliver 
into the gallery a large and regular dis- 
charge. It follows that the pipes of a drainage 
scheme must be of such a diameter as to 
ensure that their discharge cannot be affected 
by local differences in D’Arcy’s coefficient. 
And this is almost impossible. 


(To be continued) 
_— 


A Diamonp Truine Toot.—The “ Diamatrix” 
tool, recently added to the range of diamond tools 
for wheel dressing made by Engineering Diamonds, 
Ltd., 26, Warwick Row, Coventry, consists of a 
matrix metal bonding many small diamonds in 
close, irregular formation. With this tool, as wear 
takes place, new stones are presented to the wheel. 
The tool is particularly designed for all straight 
wheel dressing and truing purposes on light or 
heavy work. It has been found to give service and 
efficiency fully equal to that of a single stone, 
where the diamond content of the “ Diamatrix 
tool is equivalent in total weight. No resetting 18 
necessary, as new diamonds are exposed as wear 
takes place. The tools are available in two quali- 
ties, Brazilian diamonds or South African diamonds, 
being made with diamond content from | to 6 carat, 
in holders of any specification. 
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Experimental Transformers for 


University Use 
By PROFESSOR G. H. RAWCLIFFE, M.A., D.Sc., M.LE.E.* 


Tue ENGINEER of July 9th, 1948 
Fes 41-42), a short account was given 
of a special mercury arc equipment supplied 
to Sydney (Australia) Technical College for 
educational purposes. It was a 100kW 
get, with grid control, and arranged for 
inverted use when desired. The primary 
connection could be star or delta; and the 
secondary connection six-phase star or 
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FIG. 1-TYPICAL SECONDARY CONNECTIONS 
OF EXPERIMENTAL TRANSFORMER 

















double three-phase with equaliser, at choice. 
Links and terminals were provided for the 
easy insertion of meters at appropriate 
points in the circuft for laboratory tests. 

The Sydney rectifier is, clearly, well 
adapted for giving a large number of students 
some notions about mercury rectifiers, and 
enabling them to take some tests on a recti- 
fier during a brief laboratory class. But for 
the instruction of high-calibre university 
honours students, something rather more is 
required. The intellectual difference is that 
between a passive comprehension of equip- 
ment which someone else has put into cor- 
rect form, and an active understanding 
which enables a man to arrange, connect and 
test his own equipment, starting only from a 
set of components. 

The author would also express the opinion 
that 100kW is an unnecessarily and danger- 
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ously large power rating for students’ use, 
except under such strict safety precautions 
as to reduce the possible educational benefit. 

No one can be said really to understand 
any kind of electrical equipment who is 
not capable of ab initio connection of the 
entire apparatus. In particular, the engi- 
neering theory of the mercury arc rectifier 
is almost the theory of its associated cir- 
cuits, and it is essential for the student to 
connect these himself. 

If students are testing a polyphase rec- 
tifier it is, therefore, very desirable that they 
shall themselves connect in circuit at least 
the main rectifier transformer. It may be 
convenient to have ignition and excitation 
circuits ready connected, in order to limit 
the complexity of the student’s work. 
But if this is done, a switch should be incor- 
porated to disconnect these circuits when the 
rectifier has been started. 

In this article the author gives some 
accoynt of certain special transformers 
primarily designed for use with mercury 
rectifiers, and so arranged that students 
make their own connections. Though the 
idea of these transformers arose from 
their application to rectifier service, the 
author eventually decided to design a 
transformer which would enable a great 
number of other transformer connections and 
circuits to be demonstrated in the labora- 
tory. 

Some of the connections and tests which 
are possible with two of these transformers 
are :— 


(1) A wide variety of rectifier transformer 
connections (see Fig. 1). 

(2) Fork connections for three—-six—twelve- 
phase changing (see Fig. 1). 
(3) Back-to-back tests : 

phase boost. 

(4) Leblanc and Scott two -three-phase 
connections (several sets of suitable windings 
can be picked out from those given in the 
accompanying table). 

(5) Multi-ratio, step-up and step-down, 
series-parallel winding arrangements. 

(6) Use of tertiary windings. 

(7) Tests on parallel operation of trans- 
formers. 

(8) Heat run and utility factor tests. 

(9) Frequency tripling tests. 

(10) Static balancer and auto-transformer 
tests. 


single or three- 


WINDINGS 


The transformers are air-cooled, core- 
type (400V, three-phase, 50 c/s input), 
6-93kVA continuous rating, calculated for 
connection as 400/400-V transformers, all 
the secondary windings being individually 
rated at 10A. A list of these windings is 
given in the table below. 

Although each secondary winding is indi- 
vidually rated at 10A, it is not permissible 
to use all the secondary windings on full 
current continuously at the same time, 
since this would overrun the primary in the 
ratio [W,/W,x5-464]=1-822. 

Rectifier service is essentially intermittent, 
and in order to permit the maximum number 
of applications, while limiting the size and 
weight of the transformers, this unusual 
method of rating was chosen. Generally, 
the transformers comply with B.S.S. 171:1936 
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and are designed for 55 deg. Cent. tempera- 
ture rise on a full load continuous run. 
Clearly, all the W, windings cannot have 
similar positions relative to the core and, 
hence, all the leakage reactances are not 
equal. For most purposes this is a second- 
order difference, but when it is desired to 
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Secondary | No. of such Relative 
windings windings number of | Actual turns 
marked per phase | turns per | per winding 
winding 
W, 4 W, (say) 101 
fx 
W, 3 W, [+ 37 
= W,(0-366) 
Ws 1 W,(2— 3) 27 
= W,(0- 268) 
, [3N3—5 
W, 1 Wi —— 10 
= W,(0-098) 
4W,+3W, _— 2W, [N3+1] 552 
+Wst+W, ~ : 
= W,(5- 464) 














Primary turns per phase : total in delta= W,=3W,=303 

Primary turns per phase : star section only 
=[W,/N3]=V3W,=175 

Relationships between turns numbers are :— 


(W,+ W,)=W, 
(2W,+ W;)= Wi 
W,=3W, 


use parallel windings in the secondary the 
different paths must be identical and only 
windings from the same group may be con- 
nected in parallel. The coils are divided 
into three concentric groups, the group 
number of each winding being marked on 
the panels of the transformer. Groups I 
and III are secondary windings; Group II 


SECONDARY TERMINALS. 
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Primary Terminals—(400V, 3-phase, 50 ¢/s)— 
10A in 1-2 windings 
5-8A in 3-4 windings 
Star Connection—Sections 1-2 only used; neutral 
point a,, by, o ‘ 
Delta Ce tion tions 1-2 and 3-4 in series for 
each phase 
Secondary Terminals—10A per winding :— 
With Primary 400V, 3-phase, 50 c/s, 
W,=133-3V; | W,=48-8V; 
W,=35-7V; W,=13-1V 








FIG. 2—PRIMARY AND SECONDARY TERMINAL 
, ARRANGEMENTS 


is the primary winding. For most purposes, 
similar windings in Groups I and III are 
interchangeable. 

Each primary phase is in two sections, 
both sections being used in series in delta 
connection, and one section only being used 
in star connection. The number of turns 
in the latter case is (1/+/3) of the total turns, 
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so that full working flux occurs in the core 
with either connection. The current-carrying 
capacity of the star section is adequate for 
full-load current. 


TERMINAL ARRANGEMENTS 


There are four primary terminals per 
phase, all twelve terminals being mounted 


4 


: 





FIG. 3—AIR-COOLED EXPERIMENTAL 
TRANSFORMER 


on a polished black terminal board in front 
of, but spaced a few inches away from, one 
side of the transformer. The fifty-four 
secondary terminals are similarly mounted 
on another board on the other side of the 
transformer. 

The terminal arrangements of both pri- 
mary and secondary windings and _ the 
general appearance of the transformer are 
shown in Figs. 2 and 3. Insulated terminals, 
which can be connected by hand, are used 
on both boards, and the relative polarities, 
terminal markings, and the details of the 
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windings are boldly engraved on the boards. 

The whole transformer is mounted in a 
steel trolley framework, carried on four 
rubber-tyred castors. Two handles permit 
the transformer, which weighs about 600 lb, 
to be pushed easily from one part of the 
laboratory to another. The overall height 
is 32in, width 36in, and depth 18in. 


CoNCLUSION 


Four of these transformers have been 
supplied to the University of Bristol. They 
are used both for the routine instruction of 
senior students and as flexible and adjust- 
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able power sources for research purposes. 
The author was responsible for thege 
transformers in general conception and 
form, and in basic design: the detail design 
and draughtsmanship and the manufap. 
ture were carried out by the Brush Electrica] 
Engineering Company, Loughborough. The 
author would also like to record his appre. 
ciation of the interest shown by the late 
Mr. D. B. Hoseason—formerly of the Brush 
Electrical Engineering Company—in helping 
universities and colleges to secure some of 


that special equipment without which they , 


cannot carry on their work properly. 


Oil Pipe-Line Pumps for [rag 


No. I 


E were recently invited by Worthington- 

Simpson, Ltd., to visit the Newark-on- 
Trent works of the company to see on the 
test bed two sets of oil engine-driven oil pipe- 
line pumps, which are among the largest 
reciprocating pumps ever built for the oil 
industry. They form part of an order for 
thirty-six pumps given by the Iraq Petroleum 
Company, Ltd., for the sections of the new 
16in diameter oil pipe-lines now being laid 
alongside the company’s 12in pipe-lines be- 
tween Haditha and the port terminal stations 
at Tripoli and Haifa. Four pump units will 
be installed at each of the nine “ H ” and “* T” 
stations, as shown on the accompanying sketch- 
map. 

The pumps, which are shown in the accom- 
panying engravings and drawing, are of the 
outside packed-plunger pattern, with a 7}in 
diameter plunger and a stroke of 24in. Some 
idea of the large size of a complete unit may be 
gained from the space occupied by one of them, 
which is 27ft by 18ft. The weight of each 
unit is more than 54 tons. 

On the site, the engine and pump are sepa- 
trated by @ fire-wall through which an inter- 
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mediate shaft passes. This shaft is rigidly 
bolted by a fixed coupling to the pump pinion 
shaft, the reduction gear forming an integral 
part of the pump. A flexible coupling, of the 
internal gear type, is introduced at the engine 
end of the shaft. 

It will be seen from the drawing that each 
set consists of three lines, each line compris. 
ing @ frame and pump, interconnected at the 
pump end by the suction and delivery mani- 
folds, and at the power end by tie brackets, 
so that each line forms a separate pumping 
unit, powered by a common crankshaft. The 
designed output of each pump is 1200 gallons of 
oil per minute, corresponding to 50,000 barrels 
per dey, delivered at a pressure of 1000 lb 
per square inch. 


Drivinc Enp or Pump 


The accompanying drawing is a sectional 
arrangement, from which the general construc- 
tion of the pump can be followed. The 
particular construction chosen has many advan- 
tages for high-powered units, among which we 
may mention accessibility, low unit weights, 
with easy crane lifts on site, and ease of manu- 
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facture. By positioning the reduction gearing 
een two of the frames, the torque on the 
crankshaft is reduced. 

The main frame, shown in another engraving, 
jg made from high-duty cast iron, suitably 

portioned to withstand the heavy loading, 
while providing ample openings to give free 
access to all moving parts. The crosshead guide, 
which is of circular form, is cast integrally with 
the frame ; it is machined at the same setting 
as the counterbore at the end of the frame for 
supporting the pump end, to ensure complete 
alignment. - 

By bringing the frame casting down to the 
foundation level throughout its whole length, 
the load is equally distributed to the founda- 
tions. Provision is made for an ample number 
of holding-down bolts, which firmly secure the 
frame to its foundation. 

The arrangement of the main bearing is 
clearly illustrated in the photograph of the 
pump frame reproduced herewith. The bearing 
js split, with the division arranged outside the 
loading area. The bearing shells consist of 
substantial steel castings, lined with white 
metal, positioned by a heavy plate shim. 
Any adjustment of the bearing for wear is made 
by shims between the shells and a centrally 

forcing screw. This acts on a wedge 
block, exerting a horizontal pressure on the 
top of the bearing shell, the bearing cap pro- 
viding the vertical restraint. For removing 
the wedge block, two withdrawal bolts are pro- 
vided. These bolts are extended through the 
frame to form an end guide for the wedge. 

The bearing cap is of cast iron and is 
heavy in construction. The jaws fit closely 
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across the bearing housing, acting as a tie bar, 
and firmly bracing the whole structure. 

The crankshaft is of composite design, the 
shaft and the centre crank being machined 
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mild steel forgings, and the crankpin bearings 
are of the ordinary marine type. White metal 
lined cast steel bearings are employed, with 
adjusting shims. One per cent chrome steel 
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MAP SHOWING PIPE LINE 


from an open-hearth steel forging. The two 
outer cranks are overhung, and are made from 
annealed steel, the pins being cast integrally 
with the webs, and the complete cranks being 
shrunk on to the ends of the shaft. 

The whole crankshaft is very conservatively 
stressed, giving rigidity with negligible deflec- 
tions. The connecting-rods are made from 


bolts are used to attach the big-end bearing to 
the connecting-rod. The small end of the con- 
necting-rod is formed to contain the crosshead 
pin bearings, which are also in halves, and are 
white metal lined. Adjustment is obtained by 
means of a wedge-piece, which is firmly locked 
in position by opposed screws. No shims are 
fitted, so that any wear can be taken up quickly 
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by the wedge adjusting screws, without dis- 
mantling the bearing. The crossheads are box- 
section steel castings with side arms for the yoke 
rods, which extend through to the auxiliary 
crosshead at the other end of the pump. The 
crosshead pin seating is tapered, so that while 
the pin is held rigidly in position it can, if neces- 
sary, be easily removed. The shoes for the 
crosshead are made from steel castings and 
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and reduce the possibility of segregations and 
other inclusions more inherent in a unit forging 
of the size required. 

It will be seen that all passages and valve 
chambers are machined from the solid; care 
is taken to radius all corners of bores, and to 
remove by a special grinding tool all sharp 
corners in the intersections of valve passages. 

The pump body is aligned to the frame by a 





PUMP FRAME AND BEARING 


are separately attached. They are white 
metal lined and to take up any wear shim 
adjustment between the shoe and the crosshead 
is provided. 


REDUCTION GEARING 


The double helical gearing is of David Brown 
manufacture. The face width is 20in, the 
wheel has 168 teeth and the pinion twenty-nine 
teeth. The teeth have a diametrical pitch of 2, 
and the helix angle is 30 deg. For the gear wheel 
1} per cent chrome molybdenum steel is used, 
the wheel being made in halves, bolted together 
and keyed to the crankshaft. A 3 per cent 
nickel molybdenum steel is used for the pinion, 
which is forged in one piece with the pinion 
shaft. We understand that with these high- 
quality steels a 16in face width would have 
sufficed to meet the service requirements, 
but in view of continuous running, and the 
remote situation, it was considered desirable 
by the pump makers and the Iraq Petroleum 
Company to adopt the wider face with a lower 
loading. From the drawing it will be noted 
that the pinion shaft is supported in two bear- 
ings in a separate iron bracket bolted to the 
foundations and to the pump frames. 

The bearings are white metal lined and are 
ring lubricated. Spools containing felt rings 
to prevent the gear oil from mixing with the 
lubricating oil are fitted between the crankcase 
and the bearing on both the crank and pinion 
shafts. 

At the coupling end of the pinion shaft 
there is a gland with felt packings to prevent 
the ingress of dust, and the other end of the 
shaft drives a ‘“‘ Tecalemit ” oil pump through a 
4 to 1 spiral gear. The arrangement of the 
drive is shown at the left-hand end of our 
drawing. A relief valve is embodied in the 
pump and is set for 50 lb per square inch; it 
is designed to pass the full quantity of lubri- 
cating oil at that pressure. For recording the 
speed of the crankshaft a six-figure Harding 
revolution counter is provided. 


Liqguip END OF THE Pump 


The sectional drawing of the liquid end of 
the pump we reproduce shows clearly the 
construction, and we also: illustrate a pump 
body with its associated suction-valve box. 
The body and the box are made from open- 
hearth steel forgings and after machining are 
rigidly bolted together. These separate parts 
confer advantages in design and manufacture 





large spigot and is secured to it by heavy 1 per 
cent chrome steel studs, designed to take the 
full plunger loaf. 

From the drawing and illustrations given 
it will be seen that the individual valves are 
of the mitre beat wing guided type, which are 
said to have proved very satisfactory for the 
duty conditions. They are made from stainless 
steel drop-forgings and after machining are 
hardened and tempered. The renewable seats 
are made also from stainless steel drop-forg- 
ings, and are similarly hardened and tempered. 





PuMP BODY AND SUCTION 


They are driven into place in the valve chamber 
against a taper fit, which enables any defective 
seating to be withdrawn. A special tool is 
used for this work and a refacing tool is also 
provided. 

The valve springs are of stainless steel 
and the valve-chamber plug locates the spring 
and serves as a final stop on the valve lift, 
should a valve spring break. 

The pressure joint between the valve cham- 
ber and the plug is made without a gasket 
by a double-bevelled face on the valve chamber 
opening, which is designed to give virtually 
line contact. Tightness of the joint is ensured 
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by the action of a finely-screwed valve og 
Details of the valve are shown in the drawing 
and one of the engravings. "8 

The plungers are made of a very close-::rained 
cast iron containing nickel and other addi. 
tions, which in the experience of Worthington. 
Simpson, Ltd., give a tough durable skin 
with a high surface finish, giving long p acking 
life. Crane’s 8.8.3 packing is employed. This 
packing is precompressed and is hinge-cut in 
rings to facilitate mounting. The Yin diameter 
gland is of a special type, marking a complete 
departure from general large-pump practice, 
It is milled with a fine-pitch thread and screws 
into a gland ring bolted to the pump body. 4 
square-face contact with the packing anti. 
friction ring is thus obtained. The gland can 
be rotated for adjustment by inseriing 
straight bar into one of the numerous radia] 
holes drilled into the gland collar. Suitable open. 
ings for gland inspection and adjustment are 
left in the top of the frame and the rear 
enclosure. A locking screw prevents slacking 
back and provision is made to drain off any 
seepage, while a supplementary wiper gland 
prevents the oil being pumped from creeping 
along the plunger and contaminating the lubri- 
cating oil. : 

The auxiliary or rear crossheads are of similar 
construction to the main cast steel cross. 
heads, to which they are connected by mild 
steel yoke rods. The rear crossheads have 
flat cast iron shoes, working in cast iron guides, 
as dead weight only is being supported. A 
raised lip is formed around the surface of the 
guide to maintain flood lubrication of the shoe 
and guides. In order to prevent any tendency 
to roll, a white-metalled steady-bracket is 
fitted to one yoke rod and is securely fixed 
to the pump body. 


CONNECTING PIPES AND FITTINGS 


As already mentioned, there are pipes con- 
necting each suction valve box to a common 
suction manifold, which is situated in a trench 
below the foundation level. An air vessel is 
fitted to each suction valve box. It is of forged 
mild steel, with a cast steel branch and is con- 
nected to an air supply. To release any gas or air 
which may become locked in the valve decks, 


Taking 


VALVE BOX, WITH VALVES 


and so reduce pump efficiency, screw-down non- 
return valves on the valve boxes are pro- 
vided. 

The common delivery manifold is directly 
connected to a facing on the top of the pump 
bodies and it is made of welded mild steel of 
increased thickness to compensate for the 
weakening effect of the joining branches. 
The 10in bore outlet branch is taken from the 
centre of the manifold and connects through 
@ cast steel bend and a gate valve to a duck- 
foot cast steel bend in the pipe trench. A 
5in relief valve, set to 1050 Ib pressure and 
dimensioned to pass the full capacity of the 
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pump, is mounted on the delivery pipe, the 
outlet from this valve being connected to the 
suction manifold. In addition, there is a 
4in gate valve between the suction and delivery 
manifolds to by-pass the oil to the suction when 
starting up the pump. 

To smooth out the pressure impulses in the 
delivery column, an alleviator of the firm’s 
own design is fitted. It is shown in our view 
of the pumps on the test bed between the 
two pump units. - It makes use of air as the 
cushioning medium and is constructed of 
forged and welded steel. Special arrange- 
ments are made to avoid contact between the 
oil and the air, thereby avoiding the necessity 
of frequent air charging, such as would be 
required with an air vessel of ordinary design. 
The alleviator serves two main purposes: 
it reduces the primary pressure wave from the 
plungers and maintains non-resonant condi- 
tions throughout the running range of the 
pump, since the natural frequency of the 
delivery column is governed by the spring 
constant of the alleviator. 


(To be continued) 





Swedish Cyclotron with 
400-ton Magnet 


For the experimental research in 
nuclear physics, the Nobel Institute for Phy- 
sics in Stockholm has a new cyclotron, which 
will probably be the biggest cyclotron in the 
world to be driven without frequency modu- 
lation. 

The new cyclotron has a magnet weighing 
400 tons. It has been designed and manu- 
factured by the A.S.E.A. Company. The 
yoke of the magnet, which contains 320 tons 
of iron, is built up of iron plates 1,in thick. 
These plates were welded together at the 
Asea Works at Ludvika, into packs weighing 
25-30 tons each and the packs of plates were 
delivered by rail to Stockholm and assembied 
at the Institute. The vertically placed pole- 
pieces of the magnet, between which the 
magnetic field is produced, consists of two mas- 
sive cylindrical iron cores, weighing 18 tons 
each, and with a diameter of 7ft. 6in. 

The process of splitting the atom is carried 
out in a Vacuum tank placed between the poles 
of the magnet. This tank consisting of an 
all-welded structure of iron and stainless steel, 
having a total weight of about 10 tons, was 
built at the Avesta Ironworks. 

For protection against dangerous radiation, 
the cyclotron has been installed in an under- 
ground hall, the floor of which lies 26ft below 
Above the roof of the hall is 
& water reservoir 6ft 6in deep. The cyclotron 
18 operated from a specially built room, situ- 
ated in a separate three-storey building. 
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sTEWARTVILLE HYDRO-ELECTRIC WORKS 





The Stewartville 
Project, 


ONSTRUCTION work and dam _ building 
to the extent of 200,000,000 dollars is now 
under way in the Province of Ontario, Canada, 
as part of the provincial Hydro-Electric Power 
Commission’s post-war construction and expan- 


Four major developments 
figure in this undertaking: the Burlington 
transformer station, near Hamilton; the 
Decew Falls development, near St. Catherines ; 
the Stewartville project above the town of 
Arnprior, on the Madawaska River, and the 
Des Joachims undertaking on the Ottawa River, 
near the town of Pembroke. All the above- 


Sion programme. 
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CONSTRUCTION 


Hydro-Electric Power 


Ontario 


mentioned projects are being pushed forward 
by the Commission with ail possible haste 
towards an early completion, since the develop- 
ments are the result of a “ backlog” of con- 
struction work and normal expansion during 
the war years, when all such work was prac- 
tically at a standstill. To judge from the 
progress on each of the developments the 
Commission has done exceptionally we'l by 
compressing six years’ normal construction 
into a period of less than four years. 

At Stewartville, it was expected that the 
80,000 h.p. generating station, operating under 





WORK IN PROGRESS ON DAM, 


PENSTOCKS AND POWER STATION 





a head of 148ft, would be in service before the 
end of 1948. Three Francis type turbines have 
been installed, and the total cost of the develop- 
ment has been estimated at approximately 
10,500,000 dollars. 

The concrete gravity type dam with a 
maximum height of some 206ft and a length of 
1300ft is situated 8 miles south-west of the 
town of Arnprior. When completed the head- 
works will be incorporated near the northerly 
end of the dam from which three 14ft diameter 
steel penstocks about 190ft long will convey 
the water to the three turbines in the power- 
house, which is at the base of the dam. 

The sluiceway section, consisting of two 
35ft steel sluice gates aad two 14ft stoplog 
sluices, is on the south bank of the river. 
During the flood period, concrete training 
walls will direct water to the exit end of the 
diversion tunnel, in which baffle piers have been 
constructed to reduce the force of the water 
before it re-enters the river downstream from 
the plant. 

When the power site was dewatered, coffer- 
dams were constructed at the upper and lower 
limits of the development and a diversion tunnel 





INSTALLATION OF GATE LINKS AND 
MAIN SHAFT COUPLING 


of the horseshoe type, 30ft wide, 30ft high and 
approximately 500ft long, was driven under 
the rock bluff on the south side of the river. 
The cofferdams and the diversion tunnel were 
constructed to cope with spring floods. The 
tunnel will later be closed by steel gates at the 
entrance portal, and for final closure a concrete 
plug will be poured a short distance down- 
stream from the portal. In order to obtain the 
maximum head of the development, the river 
channel below the power-house is being deepened 
for a distance of some 2200ft. 

When the plant is placed in service the flooded 
area will cover some 1100 acres and will extend 
upstream for a distance of approximately 13 
miles. Two bridges, one at Burnstown and the 
other at Springtown, a few miles further up 
the river, are being reconstructed and raised to 
take care of the higher water levels which will 
prevail after the development is completed. 

Construction of this project includes the 
excavation of approximately 700,000 cubic 
yards of earth and rock and the placing of approx- 
imately 280,000 cubic yards of concrete. The 
labour problem was lessened by installing the 
Hydro-Electric Power Commission’s first com- 
pletely automatic system of concrete mixing 
and pouring. The system of conveyors leading 
to a mixing plant with a capacity of 120 cubic 
yards of concrete an hour made it possible to 
carry on construction with a force of 600 men. 
During the peak period the continuous 
maximum pour on the dam was 12,000 cubic 
yards of concrete, 50ft high. 

The main concrete mixing plant, which con- 
sists of three 2-yard mixers, is situated at the 
extreme north end of the dam. The concrete 
in the north end and river section of the dam 
is transported from this mixing plant by means 
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of belt conveyors supported on a steel trestle. 
From there the concrete is conveyed to 
the various sites by inclined chutes and 
“elephant trunks.” Concrete for the south end 
of the dam, the sluiceway section and the high- 
water channel is being trucked from the main 
mixing plant to the south side of the river, 
where it is poured into the forms by means of 
concrete pumps. 

Combined, the Stewartville and the Des 
Joachims developments, which are in the same 
area of the Ottawa Valley, and which are the 
most ambitious undertaken by the Ontario 
Hydro Commission in recent years, will 
generate upwards of 600,000 h.p. and will cost 
more than 60,000,000 dollars. It is anticipated 
that two 60,000 h.p. units at the Des Joachims 
development will be in service by the autumn of 
1950 and additional units at intervals of two 
months thereafter. Present plans call for an 
initial installation of six units, with provision 
for eight units ultimately. This power will 
be delivered to the Commission’s South Ontario 


system. 
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SHORT NOTICES 
Concrete Materials and Practice. By L. J. 
Murdock, M.Se., Ph.D. London: Edward 


Arnold and Co., 41, Maddox Street, W.1. Price 
21s. net.—To obtain the best results with con- 
crete in the field a good knowledge of the funda- 
mental properties and characteristics of the 
material is of considerable importance. In 
writing this book the author has made his 
object the provision of a broad outline of the 
science of concrete making, particular attention 
being given to the translation of the knowledge 
gained by testing and research into practice 
in the field. After dealing with the properties 
of concrete the book deals in a comprehensive 
manner with the basic materials and technique 
of concrete making under various conditions. 
Other sections deal with allied subjects such 
as formwork, reinforcement, construction, 
pre-cast and lightweight concrete, floor sur- 
facings, &c. The book is well illustrated with 
diagrams and photographs, and concludes 
with a useful bibliography. A useful and up-to- 
date addition to the literature on the subject 
of concrete. 





Twenty-Five Years : The Story of the Elec- 
tricity Supply Commission, Union of South 
Africa.—This book is a well-illustrated record 
of the origin, progress, and achievements of 
the Electricity Supply Commission, which 
was set up in South Africa in 1923, as an out- 
come of the Merz report. The Electricity Act, 
No. 42, of 1922, provided for the establish- 
ment of two new bodies: the Electricity 
Control Board and the Electricity Supply 
Commission. Under this Act the duties of 
the Board included the issue of licences for 
electricity undertakings and the scrutiny of 
tariffs, while the main duties of the Supply 
Commission were “ to-establish, acquire, work 
and maintain undertakings for an efficient 
supply of electricity . . . to stimulate the pro- 
vision of a cheap and abundant supply of 
electricity.”” Without any precedent to serve 
as a guide, the Commission faced a difficult 
task in its early days. Matters demanding 
urgent attention included the electrification of 
the Cape Town suburban railways, taking 
over from the Railway Administration the 
Colenso power station and traction sub- 
stations, then under construction for electri- 
fication of the Natal main line between Glencoe 
and Pietermaritzburg; and the establishment 
of new power stations at Cape Town, Durban, 
Sabie and Witbank. Rapid development 
took place, power generation being concen- 
trated in @ small number of large power stations, 
assisted by the parallel development of rail- 
way electrification, as envisaged in the Merz 
report. All the Commission’s power stations 
are steam operated, with the exception of the 
small hydro-electric station at Sabie, and a 
few small diesel installations elsewhere. The 
Witbank, Klip and Vaal stations were built 
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and operated on behalf of the Commission by 
the Victoria Falls and Transvaal Power Com. 
pany, Ltd. It will be recalled that on J uly | 
1948, the Commission purchased, for a, sum of 
£14,500,000, the electricity underta! ing of 
the V.F.P. Company, as it is usually called 
Among the assets transferred were power 
stations at Rosherville, Simmer Pan. Ver. 
eeniging and Brakpan with an aguregate 
generating capacity of 297,600kW. As 4 
result of this transaction the assets of the 
Commission were increased to £45,250,000 
while the total installed capacity of its power 
stations became 1,340,750kW, compared with 
400kW in 1925, 380,000kW in 1935, and 
875,000kW in 1945. 





Plastics Dictionary. By T. A. Dickinson, 
London: Sir Isaac Pitman and Sons, Ltd, 
Parker Street, Kingsway, W.C.2. Price 25s, 
net. —-Many excelleat books are now available 
on the subject of plastics and a comprehensive 
dictionary is of valuable assistance no‘ only 
to the layman but also to the expert. This 
volume compiled by an American author jn 
addition to defining the generally used terms 
also gives details of a large number of pro. 
prietary materials and their makers. The 
information it contains is supplemented by 
drawings, tables and charts. : 
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Causes Of Flue Gas Deposits 
and Corrosion in Modern 
Boiler Plants* 


By W. F. HARLOW, Wh.Ex., M.I. Mech. E.t 


INTRODUCTION 

Derosirs and corrosion on the heating sur- 
faces of many modern boiler plants continue 
to impair their availability and efficiency and, 
with the present stringency in plant capacity 
and fuel supplies, the problem of their cause 
and prevention assumes an increasing import- 
ance. Whilst most engineers may be familiar 
with one or more aspects of this trouble, the 
overall situation may not be as well known. 
The difficulties, although widespread, are by 
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conditions, but are in many cases inconclusive, 
and do not satisfactorily explain all the observed 


facts. There is also divergence on certain 
points ; nevertheless, a study of the work 
carried out on both sides of the Atlantic reveals 
one common finding, namely, that sulphur 
trioxide is a major constituent of the deposits 
and corrosion products, wherever these may 
occur in the boiler system. It is the origin 
of the sulphur trioxide which constitutes the 
core of the problem in each case. 

In the author’s company, the difficulties 
with air heaters commanded prior attention, 
and experience with this problem led to the 
conclusions recorded in the author’s paper in 
1943: the sulphur trioxide, responsible for the 
deposits and corrosion in air heaters and econo- 
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iron, sectional heating boiler, fired by an auto- 
matic stoker of the underfeed type and led 
from the uptake, by a lin pipe, to a mild steel 
tube 3in in diameter and 7ft long, in which were 
arranged thirty sections of 2in superheater 
tubing each 1l}in long—as shown in Fig. 1. 
The tube and contents were arranged to be 
externally heated at one end by gas burners, 
and cooled at the other end by water sprays, 
in order to obtain a gradation in temperature 
along the tube, comparable to that of the metal 
temperatures existing in a boiler plant from 
superheater to air heater. The tube was well 
rusted internally, but the specimens and sup- 
porting plates were always sand-blasted before 
each test. The gases were drawn through the 
tube by a fan, the time taken by the gases to 
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Fic. 1—Apparatus for Demonstrating the Formation of Low-Temperature Deposits by High-Temperature Surfaces 


no means general in an acute form, but vary 
considerably both in severity and in the parts 
of the plant which are affected. 

Although no particular design or type of 
plant can claim complete freedom from these 
difficulties, pulverised fuel installations are 
attacked to a much smaller extent than those 
fired by mechanical stokers or oil. At the same 
time, there are plants fired by each of these 
methods where no serious problem exists. With 
coal-burning plants, stoker-fired boilers, 
although the most prone to deposits, differ 
considerably in behaviour. One stoker-fired 
boiler is reported to steam for 8000 hours with 
negligible deposit formation, whereas another 
with the same type of stoker and fuel fouls up 
in 300 hours with deposits throughout. Boilers 
of similar design in the same station and burning 
the same fuel may behave differently, as may 
the two sides of a twin-stokered unit. 

The universal nature of the problem is 
evident from world literature; in addition 
to land installations, marine boiler plants in 
both naval vessels and ocean-going liners are 
affected. The incidence of these troubles has 
naturally resulted in a great amount of research 
into their causes, beth in this country and 
abroad, during the last few years. Because 
the various parts of the heating surfaces—i.e., 
furnace tubes, generating tubes, superheater, 
economiser, and air heater—have often been 
affected in an apparently independent manner, 
research has tended to concentraté on individual 
phenomenon separately, depending on the 
interests and experience of the investigators. » 

In this country, the deposits caused by 
“dew-point ” conditions in air heaters and 
economisers (Harlow, 1944), “‘ bonded deposits ”’ 
on economisers (Rylands and Jenkinson, 1944), 
and deposits on the first-bank and superheater 
tubes (Crone, 1945) have all receiyed separate 
attention, whereas in America extensive 
tesearches have been made into the external 
corrosion of furnace wall tubes (Corey, Cross 
and Reid, 1945), and “‘ sulphate type ” deposits 
on tubes beyond the boiler furnace (Barkley, 
Burdick, and Berk, 1947). 

These published researches disclose a fund 
of information on the chemical and physical 
nature of deposits and corrosion and their 
Telation to the fuel burned and the operating 
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misers, was produced in the gases during their 
passage over the heating surfaces of the boiler, 
particularly the superheater, by the process of 
‘‘ surface catalysis.” This result was based on 
the discovery that heated iron in contact with 
flue gases would generate sulphur trioxide at 
its surface to an extent dependent on the 
temperature and surface conditions. 

Further experience now shows that the 
deposits on the boiler and superheater tubes 
are also products of catalysis. In some cases 
the difficulties arising from these deposits are 
even more serious than those associated with 
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pass over the specimens being similar to that 
for flue gases to pass from superheater to air 
heater in a modern boiler. 

The coal used was Moor Green washed singles 


having the following particulars :— 
Moisture ... ... ... 15°35 per cent 
Volatile matter ... ... 33-72 ., 5, 
OMIA oc: a6h |, 5A oes, a ale 
Sulphur a, Suet dae 


Calorifie value ‘. 11,520 B.Th.U. per Ib 
Rock sulphur ground to 200 mesh was added 
to the coal in a sufficient quantity to raise the 
sulphur content to 3 per cent. 
Two series of specimens were tested for a 
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Fic. 2—Effect of Flue Gases on Heated Iron Surfaces 


air heaters and economisers. It is suggested 
that the same process is responsible for the 
furnace tube corrosion and the “sulphate 
type” deposits whch have been the subject 
of research in the United States. 


EXPERIMENTAL EvIDENCE 


It is beyond the scope of this paper to describe 
the many observations and experiences extend- 
ing over years that have led to the conclusions 
recorded here. However, the following experi- 
ments demonstrate the important fundamental 
reaction which occurs when flue gases are 
passed over highly heated boiler surfaces, 
causing the formation of sulphuric acid. 

Flue gases were obtained from a small, cast 


total period of 169 hours each, under different 
temperature conditions. In one case—series 
*« A the specimens were raised to a maximum 
temperature of 1060 deg. Fah., which is in 
the region of the metal temperatures of a super- 
heater giving steam at 950 deg. Fah., and cooled 
to a temperature of about 185 deg. Fah., which 
is not lower than the metal temperature pre- 
vailing in many air heaters. In the other case— 
series ‘“B”—the maximum temperature was 
740 deg. Fah., to conform with a superheat of 
about 650 deg. Fah., but the terminal tempera- 
ture in the cooler zone was approximately the 
same as before. 

In series ‘“ A,” condensate appeared on the 
cooler specimens ; both the number of specimens 
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wetted and the amount of condensate formed 
increased as the tests proceeded. All the 
specimens remained dry in series “B”; in 
series “A” the last ten specimens received 
considerable deposits, whereas in series “ B” 
no deposits were apparent, The specimens in 
the high-temperature zone, from about 900 deg. 
Fah. upwards, were covered by a brownish-red 
“bloom” changing to black; this surface 
afterwards flaked off, the scales being magnetic. 

In order to obtain gravimetric as well as 
visual results, two further sets of specimens 
were heated to the same gradations in tempera- 
ture, but exposed to the gases for a shorter 
period of 100 hours, so that less condensate 
would be formed, and therefore retained on the 
specimens. The total amount of sulphuric acid 
in the free and combined state on each specimen 
was then estimated by chemical means (Fig. 2) ; 
the results confirm the visual indications that, 
in series “A,” very considerable deposits of 
sulphuric acid were formed on, the cooler 
specimens, whereas in series “‘ B”’ no appreciable 
effect occurred. 

The sulphate formation becomes important 
at about 520 deg. Fah., which coincides with 
the point where wetness was observed to com- 
mence, and is therefore considered to be the 
dew point ; this is well within the economiser 
metal temperature range. 

The sulphuric acid which condensed on the 
specimens could not have been produced in the 
furnace as there was no similar formation in 
series ‘‘B”’; it follows that the acid must have 
been formed in the gases during their passage 
over the surfaces. A similar effect must be 
produced in boilers where the temperature and 
surface conditions are comparable. 

Effect of Extent of High-Temperature Surfaces. 
—As a further check two series of specimens 
were simultaneously exposed to flue gases in twin 
channels, made of steel plate, and were main- 
tained at a temperature gradation similar to 
that used in series “A.” In one channel, the 
specimens in the zone above 800 deg. Fah. were 
omitted, thereby reducing the area of the high- 
temperature surface exposed to that of the 
internal channel surfaces (which became rusted 
and catalytic). The effect of this was to reduce 
the dew point so that deposits commenced to 
form later, showing that the acid production 
depended not only on the temperature, but also 
on the extent of the high-temperature surface 
ex 4 
Effect of Sulphur Content of Fuel.—In all the 
tests described, the sulphur content of the fuel 
was increased to 3 per cent to enhance the 
effects produced; strictly comparable tests 
were then made to see how the added sulphur 
influenced the results. For this purpose two 
sets of specimens were exposed for forty-six 
hours, coal being used with sulphur content of 
0-9 per cent in one case, and 3-0 per cent in 
the other, the temperature gradation being 
similar, but not identical, to that of series 
“A.” The results in Fig. 3 show that, even 
with comparatively low-sulphur coal, acid 
condensation occurs, and that both the amount 
of acid deposited and the dew-point tempera- 
ture increase with the sulphur content, as might 
be expected. The first hump on the curves is 
believed to be due to direct combination of the 
sulphur trioxide, with the surface and, or 
alternatively, constituents of the coal ash 
carried in the gas stream, made possible by the 
falling temperature. It seems clear from those 
tests that the use of low-sulphur coal will not 
necessarily prevent the deposition of sulphuric 
acid with high-temperature boiler surfaces, 
but with lower temperature surfaces it can be 
avoided even when high-sulphur fuel is used. 

Condensate Tests.——Experiments were also 
carried out to ascertain the precise nature of 
the condensate obtained at different tempera- 
tures. Flue gases were passed through a steel 
tube filled with steel scrap heated to 1000 deg. 
Fah. and then cooled in a Liebig condenser ; 
thus it was found possible to condensate an 
appreciable amount of acid at a surface tem- 
perature of 200 deg. Fah. The cooled gases 
were afterwards passed to a second condenser 
cooled to 60 deg. Fah., where a much greater 
amount of condensate was obtained. A further 
condensate was obtained at 140 deg. Fah. in 
one stage only. In order to maintain practical 
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boiler conditions, the gases were unfiltered and 
the condensate therefore entrained flue dust, 
probably accounting for the combined acid 
present. 

The analyses of these samples are shown in 
Table I : 


TaBLe I—Acid Concentration in Condensates from Flue 
Gases 
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No measurements of the rate of condensation 
were taken, but it*was apparent that it increased 
rapidly as the-temperature was lowered. The 


peak in the sulphate curve in Figs. 2 and 3° 


can be explained by the opposing effects of 
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Fic. 3—Effect of Sulphur Content of Coal on 


increasing condensate rates and the decreasing 
acid concentration. The condensate obtained 
at 140 deg. Fah. contains, in addition to 
sulphuric acid, some hydrochloric acid. This 
factor no doubt accounts for the exceptional 
difficulty which is experienced in resisting flue 
gas corrosion by special metals, even when these 
have withstood the action of sulphuric acid in 
laboratory tests. 

The foregoing experiments show clearly the 
reason for the deposits in air heaters, econo- 
misers, and rear boiler tubes, as chemical 
anzlyses of all these deposits show them to 
result from the combination of sulphuric acid 
with the constituents of the flue dust and the 
metal of the heating surface. The explanation 
for the deposits on the higher temperature 
surfaces of the superheater and front boiler 
tubes still remains to be considered. 

Primary Cause of Deposits—The author 
submits that the primary cause of the flue gas 
deposits in all parts of modern boiler plants— 
those on furnace, boiler and superheater tubes, 
sometimes referred to as “ high-temperature 
deposits,” and those on economisers and air 
heaters, often termed “low-temperature 
deposits ’’—is the production of sulphur trioxide 
by surface catalysis brought about by the 
temperature and condition of the heating sur- 
faces of the boiler, and, or alternatively, super- 
heater. That is to say, the deposits all arise 
from the production of gaseous sulphuric acid 
on the hotter surfaces, and its condensation 
on the cooler surfaces; there is a zone of 
generation which may include a superheater, 
first-bank and furnace tubes, and zone of con- 
densation which may include the economiser, 
air heater and sometimes the last bank of boiler 
tubes. 
Contributory 


Causes.—Many contributory 
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factors, however, influence the deposit forma, 
tion and must also be considered. The condi. 
tions necessary for the boiler heating surface 
to become catalytic appear to be as follows :— 

(1) The surface must be at the necessary 
temperature. 

(2) The surface must have a coating of ferric 
oxide (or a product containing this). 

(3) The coating must be in an 
condition. 

Each of these depend in turn on various 
operational or constructional features of the 
plant. 

The temperature of the surface, ali hough 
governed mainly by that of the contained (uidg 
is—as already shown—often unduly elevated 
by unconsumed gases burning on the tube 
surface. Whether this will occur depends on 
the flame length in relation to the furnace 
dimensions, the flame length being affected by 
the volatile content of the fuel, the air admission 
arrangements, and, in the case of a mechanical 
stoker, also by the rating and fuel bed thickness, 

The factors which determine the formation 
of ferric oxide (or corrosion products containing 
this) are not clear, but boilers will sometimes 
operate satisfactorily for one or two years 
before deposit troubles occur, whilst others will 
develop them immed. 
iately on going into 
service. This may be 
due to the protective 
coating of black mag. 
netic oxide (Fe,0,), 
which some tubes ac- 
quire in manufacture, 
which is extremely 
adherent and compact, 
and is non-catalytic 
to the oxidation of 
sulphur dioxide. Traces 
of this oxide may be 
found on _ superheater 
tubes after years of 
service, although the 
greater part of the 
surface is corroded, 
0 The composition of the 

steel may have some 
R&R bearing on this matter, 

for although most met- 

allic oxides, particularly 

those of vanadium, 

molybdenum and 

chromium are catalytic, 
these elements considerably reduce the extent 
of the oxidation of steel exposed to flue gases 
at high temperatures. 

Iron-oxide catalysis can be greatly hindered, 
and even rendered inoperative, by dust, soot, 
and certain other materials which apparently 
obstruct the diffusion of the reacting gases to 
the catalyst surface. Pulverised fuel dust 
is markedly effective in this respect and it is 
probable that stoker-fired dust exerts a similar 
but reduced effect, depending on the consti- 
tution, fineness and quantity of the ash. With 
oil firing there would be less hindrance on 
this account, and this may be the cause of the 
greater difficulties with acid formation in such 
plants. 

The Influence of Fuel Impurities.—Since all 
fuels contain sulphur to a greater or lesser 
extent, it does not appear possible to avoid, by 

el selection, the formation of sulphur trioxide 
where catalytic conditions exist, and, other 
things being equal, the amount produced will 
increase with the sulphur content of the fuel. 
Air heater and economiser deposits, which 
depend primarily on the extent of sulphuric 
acid condensation, can therefore be expected 
to increase accordingly. 

On the other hand, first-bank and super- 
heater deposits could be expected to increase 
with the amount of neutralising material in 
the gas stream which is capable of combining 
with the sulphur trioxide, and forming sulphates 
which are stable at high temperatures. The 
salts of alkali metals are notable in this respect 
and, for this reason, the presence of common 
salt in coal or oil fuel often produces heavy 
deposits of sodium sulphate on superheater and 
front boiler tubes. 


t Catalysis may proceed through the medium of an 
intermediate compound, e.g., ferric sulphate. 
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With oil fuel it is often thought that vanadium 
is the catalyst responsible for the sulphur 
trioxide formation, but as this constituent does 
not usually occur in coalash it is clearly not an 
essential factor. 

The varying degrees of deposit troubles 
which have been observed with different 
varieties of fuel have led to the belief that the 
fuel constituents are the underlying cause 

rdless of the fact that certain fuel will 
produce deposits in one plant, but not in 
another ; but.it is clear that, if the mechanism 
by which the impurities are converted into 
deposits can be eliminated, these impurities 
will become innocuous, and the deposits will 
not occur. 

Therefore, although there are many con- 
tributory factors which may influence the 
deposit formation, they will have no effect if 
any one of the three conditions enumerated as 
necessary for catalysis is unsatisfied; if the 
temperature of the tube and the covering scale 
is restricted enough to prevent any considerable 
action taking place, the deposits will be neglig- 
ible, regardless of the fuel and other factors. 
It is for this reason that boiler generating tubes 
are often relatively free from deposits when 
superheater tubes above them are heavily 
coated. Also, with furnace tubes of the metal- 
fin construction, deposit can often be seen 
adhering to the fins when the tube surfaces are 
comparatively clean. 

Again, if there is no ferric-oxide scale (or 
catalytic compound of this) on the tubes, as 
when they are cleaned “to the metal,” or if 
the ferric oxide is rendered inactive by 
“ poisoning,” there can be no catalysis, and the 
tube temperature and factors contributing 
to it, including the nature of the fuel, fire-bed 
conditions, flame length, furnace dimensions, 
&c., cease to be important. 


FurTHER EXPERIMENTAL RESULTS 


Further experimental work has been carried 
out to determine the relative catalytic effect 
of steel specimens under varying conditions, 
using the technique described in the author’s 
paper to the Institution (1944). 

A large number of tests have been made, 
many of them over long periods, as it has been 
found that the catalytic effect often changes 
considerably with time, sometimes in an 
unexpected manner. Some of the most interest- 
ing findings are shown in Fig. 4, and from these 
and other tests the following conclusions have 
been reached :— 

(a) A rusted surface is exceptionally active, 
whereas a clean or black-oxidised surface is 
without effect until corrosion occurs. 

(6) Small quantities of lime and soda have 
a temporary inhibiting effect ; this, in the case 
of soda, persists for an extended period. The 
protection is greater if applied to an initially 
cleaned surface. 

(c) New boiler tubes, unless rusted, do not 
exhibit any appreciable catalytic activity. 

(d) The compact black-oxide coating, which 
some tubes receive in the course of manufacture, 
appears to be highly protective, and endures 
for some time, but black oxidising, which is 
carried out merely by heating (without the 
drawing process) has only a very temporary 
effect. 

(e) It does not seem possible to avoid the 
catalytic effect of boiler surfaces by the use of 
alloy steels. The greater resistance to corrosion 
of these steels, by comparison with mild steel, 
may reduce this effect over a long period, but 
this has not been established. 


CONCLUSIONS 


Measures should be directed towards remov- 
ing the cause rather than the effect. Neutralisa- 
tion of the sulphur trioxide after formation 
not only requires large quantities of reagent, 
but may result in the formation of an amount of 
product which will cause even heavier deposits. 
Experiments in which lime, ammonia and other 
neutralising agents were added to the fuel or 
flue gas have shown this effect. 

The two obvious alternatives for the preven- 
tion of deposits are : 

(1) To limit the temperatures of the boiler 
heating surfaces so that no considerable catalysis 
occurs ; or 
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(2) To adopt means to prevent or sub- 
stantially reduce the catalytic effect, regardless 
of the surface temperatures acquired. 

In view of the imperative need to utilise 
the economies due to high temperatures and 
pressures ‘in the operation of the Rankine cycle, 
there is little opportunity of limiting sufficiently 
the temperatures of the boiler heating surfaces : 
the temperatures of the heating surfaces must 
always be greater than those of the steam and 
water they contain. Judicious design, with 
respect to arrangement of heating surfaces and 
control of the combustion process, can influence 
this to a limited extent. 


The second alternative seems the more pro- 
mising, as there appear to be several possible 
ways of immunising the surfaces against 
catalysis to a greater or lesser degree. That 
such immunity is possible is shown by the 
freedom from trouble frequently encountered 
during initial periods of operation of new boilers, 
and from the greatly increased availability 
obtained by washing the heating surfaces clean 
to the metal and also by the reduction in trouble 
with pulverised fuel firing as compared with 
mechanical stoker firing—as confirmed by the 


Level of Acid Production with Rusted Mild 
Steel after 2 Hours Exp. to Flue Gases 
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1.—Clean sand-blasted mild steel. 

2.—Mild steel black oxidised by heating to 1600 deg. Fah. 

3.—Mild steel superheater tubing, black oxidised as 
drawn 

4.—Rusted mild steel treated with sodium carbonate 


5.—Sand-blasted mild steel treated with sodium 
carbonate 


Fic. 4—Relative Weights of Sulphuric Acid Formed in 
Flue Gases Passing Over Mild Steel Heated to 
1100 deg. Fah. 


improvement brought about in stoker plants 
when pulverised fuel burners have been added 
(Boiler Availability Committee, Interim Report, 
1946). The ideal solution is a treatment that 
will render the surfaces permanently and 
entirely non-catalytic. Failing this, periodic 
treatment at greater or lesser intervals might be 
effective, providing a practical process of appli- 
cation can be devised, and the cost of the 
required process is an economic one. 

A further possibility is to apply treatment 
continuously by introducing the necessary 
material with the fuel, but in such a solution 
the ent will have to be extremely cheap 
or one that is effective in very small quantities ; 
otherwise the cost involved may easily become 
prohibitive. Perhaps the best example of the 
latter solution is the use of pulverised fuel, 
where an inhibitor is provided by the fine ash 
which is carried into the flue gases in much 
greater quantities than in stoker-fired plants. 
It has been shown (Harlow, 1944) that a light 
coating of pulverised fuel precipitator dust will 
almost entirely inhibit the catalytic activity of 
rusted mild steel. It has been previously 
suggested that a reduction in the quantity of 
fine ash will correspondingly decrease the 
deposit formation, but there is abundant 
evidence to show that such material, instead of 
being a cause of deposits, is actually a most 
valuable deterrent, and that in oil-fired boilers 
where fine ash is virtually non-existent very 
heavy deposits may form. 

At the present time, pulverised fuel appears 
to be the best established answer to the problem, 
as shown by the very limited extent of trouble 
with these plants, both in this country and in 
America. 
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Electromagnetic Fields in 
Guides and Cavities 


Tue electro-mechanical analogies between 
inductances and capacitances in lumped circuits 
on one hand, and masses and springs on the 
other hand, are commonly known, and have 
been found extremely useful in many different 
ways. In a recent paper* the analogies are 
extended to distributed elements, the detailed 
relations being shown between the electro- 
magnetic fields in cavities, waveguides, &c. 
(with or without discontinuities) and the 
mechanical vibrations of elastic sheets having 
similar boundaries. The conclusions reached 
are quite general, and apply to plane sections 
of these electromagnetic fields, having any 
conducting boundaries, and with either TE 
or TM modes. The equivalent lumped circuits, 
whereby such fields may be represented to any 
degree of accuracy desired, are considered and 
illustrated by experimental examples. It is 
shown that these circuits result from applying 
the method of relaxation to the distributed- 
field calculation. 

It is shown that, although two different sets 
of electro-mechanical analogies are commonly 
applied to circuits of one dimension (such as 
transmission lines and filters), only one of 
these sets is at all applicable to distributed 
systems, namely, that in which velocity corre- 
sponds to voltage (or #-vector), and force corre- 
sponds, nearly, to current (or H-vector). This 
latter analogy is strictly true only for regions 
with circular boundaries. Again, mass corre- 
sponds to capacitance (or to x) and elastic 
constant to inverse inductance (or to 1/1). 

The possible applications of such analogies, 
apart from their aiding in the understanding 
of electromagnetic field problems, fall into 
two classes. In the first, elastic membranes 
are stretched over frames of suitable shape, 
and a study of their vibration patterns may assist 
in the design of microwave components, such 
as valve anode blocks, resonators, guides with 
discontinuities such as diap or slots, 
&c. In the second, the development of the 
lumped equivalent circuits, which are essentially 
two-dimensional circuits, is a contribution to 
the general study of periodic structures. The 
selectivity and impedance properties of these 
lumped circuits are examined in relation to the 
properties of conventional constant-k filter 
structures. 
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Factory Construction in Canada 


An all-time record for construction 
contracts placed in Canada was achieved in 
1948. With a total value of slightly more 
than 954,000,000 dollars, the contracts awarded 
last year far surpassed the 1947 figure of 
718,137,000 dollars. Particularly significant 
last year was the increase in the volume of 
construction, with the 33 per cent gain in dol- 
lar volume well outstripping the 19 per cent 
increase in construction costs. This reverses 
the trend initiated in 1947, when the volume 
of construction fell off despite the record dol- 
lar volume. The capital investment repre- 
sented by construction under contract is now 
more than five times as great as in 1939 and 
65 per cent greater than in 1929. 

Orders placed for engineering projects in 
1948 totalled 190,889,500 dollars, which was 
more than the total for construction of all 
types in Canada in 1939. This total represented 
a 15 per cent gain over the 1947 figure of 
167,915,500 dollars. 

Industrial construction in 1948 totalled 
74,878,100 dollars—down sharply from the 
133,495,000 dollar figure for contracts in this 
category in 1947 and continuing the trend of 
that year when awards were below the 1946 

While this down-trend reveals that the 
initial stage of post-war industrial expansion 
is now spent, it is noteworthy that the con- 
struction of factories in Canada in 1948 was 
at a rate more than three times as great as in 
1939. 


*“ The Analogies betweep the Vibrations of Elastic 
Membranes and the Electromagnetic Fields in Guides 
and Cavities,” by E. C. Cherry. Institution of Electrical 
Engineers (Radio Section), London, March 2, 1949. 
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EDUCATION OF TECHNICIANS 

Woo and what is a technician ? What does 
he do? The term has been used for many 
years in a somewhat vague sense. To some 
it seems to mean a fully qualified engineer 
who has chosen to work on the more technical 
side as opposed to those other qualified engi- 
neers who have taken executive positions, or 
have become immersed in practical problems 
of production, maintenance and operation. 
To others it means someone less well 
qualified, a man holding a _ position 
intermediate between that of the fully 
qualified professional engineer and that 
of the skilled craftsman—a decidedly 
different conception and a somewhat vague 
one. For the term technician can hardly 
be stretched to cover both a man with quali- 
fications little lower than those of a profes- 
sional engineer and also a superior craftsman 
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with enough elementary technical knowledge 
to raise him to a status a little above that of 
his fellows. Definitions have, of course, been 
attempted within this meaning of tech- 
nician. For certain kinds of work, in 
telecommunications, for instance, the term 
has a well-defined meaning. But such 
definitions as there are tend to describe 
a particular class of job done by a tech- 
nician rather than the qualities of the man 
himself, and even when more widely applic- 
able definitions have been attempted it 
has usually been found that they cannot be 
understood unless illustrated by numerous 
examples. 

It may, of course, very reasonably be asked 
what need there is to define the meaning of 
the term precisely. To that question, a memo- 
randum on ‘‘ The Personnel of the Electrical 
Industry,” prepared by the Education and 
Training Committee of the Institution of 
Electrical Engineers and summarised in 
our last issue, provides an answer. The 
Council of that Institution clearly believes 
that the description “ engineer’ should be 
reserved for those with full qualifications 
gained through one of the courses of study 
approved by the Institution for those 
wishing to become professional men. It 
follows, the Council believes, that those 
who veer from that course of study or 
fail to reach the high standard set, should be 
distinguished in some way. Moreover, the 
Council has become concerned at the small 
amount of attention that has so far been given 
to the education and training of such men 
who, it believes, can be aptly termed 
“ technicians.” It considers that the system 
of engineering education might well make 
particular provision for meeting the needs of 
men whose predilections are not those which 
lead to professional status, but who never- 
theless have a very valuable part to play 
in engineering. But if suitable courses are 
to be drawn up for the education of these 
men it clearly becomes a necessity that a 
sufficiently close definition of the meaning 
of “technician” should be devised. For 
those concerned with education, more par- 
ticularly at technical colleges through which 
prospective technicians would be more 
likely to pass than through universities, must 
necessarily ask how they are to distinguish 
between the differing capacities of students 
and how they are to devise suitable courses 
unless they have as clear a perception of 
what is meant by “technician” as by 
“engineer.” We find, therefore, in the 
memorandum “an electrical technician ”’ 
defined as “a person who carries out in a 
responsible manner approved techniques 
which are either common knowledge amongst 
those who are technically expert in his 
branch of industry or specially prescribed by 
professional electrical engineers. These 
techniques are not those of the craftsman, 
though they may require manual skill: in 
many cases they include the skilled use of 
delicate and complicated instruments and 
may also require the intelligent and accurate 
use of approved methods of calculation. 
They involve practical experience of some 
limited branch of electrical engineering 
combined with the ability to complete the 
details of a project using well-established 
practice. To become an electrical technician 
a@ person must have been educated to a 
standard at least, and preferably beyond, 
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that of the Ordinary National Cortificate 
in Electrical Engineering, and, in addition, 
must have had training and experience jn 
the particular sphere of electrical engineeri 
in which he hopes to work.” The educational 
lines along which the Council is thinking 
are revealed by the final sentence. The 
Higher National Certificate provides an 
opening for those who have taken the 
Ordinary to climb towards professional s.atug, 
There should, it is considered, be an alterna. 
tive course or courses open to those who 
prefer to become “ technicians.” The Council 
of the Institution has asked its Education 
and Training Committee to prepare a report 
and make recommendations about the train. 
ing of technicians. 

Not everyone will agree with the Instituy. 
tion of Electrical Engineers as to what is 
meant by a “technician.” Others will 
certainly dispute the need to create a new 
class of man within the engineering field, 
particularly one requiring technical colleges 
to provide special courses differing from those 
already provided for engineers. More particu- 
larly will there be disagreement if the stan- 
dard “ technicians ” course is to approximate 
to the level of that for engineers. For then 
an undesirable distinction might be drawn 
between men of equal ability and it would 
have to be drawn at much too early an age. 
Yet whether or not it is agreed that the term 
“technician ” should be applied to the type 
of man defined in the memorandum it still 
remains true that the gap between the attain- 
ments of a professional engineer and those 
of a superior craftsman is a wide one and that 
no specific provision is made for the educa- 
tional needs of those whose talents (whether 
they are to be called “ technicians ” or have 
any other name) are certainly not those leading 
to a professional career ; those, for instance, 
who seem very unlikely to be able to pass the 
Higher National Certificate Examinations. 
It may be, since education ought primarily 
to be confined to the teaching of funda- 
mentals, that it is not necessary to provide 
special courses. But the point is still worthy of 
investigation. Moreover, it seems to us one that 
the “Electricals ’’ may be peculiarly fitted to 
examine. For in electrical engineering, rather 
more than in other engineering fields, there 
have grown up a number of specialist tech- 
niques in, for instance, telecommunications, 
radar, broadcasting, transmission, power 
generation and lighting, which demand the 
services of men specially trained for the work. 
Yet there are undoubtedly certain dangers in 
making too early too big a distinction between 
prospective ‘‘ engineers ” and “ technicians.” 
A professional engineer should have qualities 
that are not solely, nor even very nearly, 
defined by the course of study he has pursued. 
We call those qualities by vague names—per- 
sonality, character, initiative, imagination, 
integrity—which we are powerless to define 
with precision. They are, moreover, qualities 
that are not necessarily revealed as early in life 
as the time when a decision would have to 
be made between an “engineer’s’’ or 4 
“‘ technician’s ” course of study. If, there- 
fore, a distinction is made at technical 
colleges between those who are to take the 

‘‘ engineer’s ” course or the “ technician’s ” 
course, we feel that those who choose the latter 
should not thereby debar themselves auto- 
matically and forever from a professional 
career, should later experience reveal to them 
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that they have the necessary technical ability 
and human qualities. 


THE R.A.F. IN 1949-50 

Ir is not unusual nowadays when the 
Fighting Services are being discussed to 
near the R.A.F. described as the first line 
of defence of this country. First in impor- 
tance it may or may not be, but first into 
the fight is indeed likely enough. In former 
times it was the Navy that was given pride 
of place. But to-day, if the size of the vote 
were the decisive factor, priority would 
have to go to the Army, whose 1949-50 
estimates top the £300,000,000 mark, com- 
pared with somewhat over £200,000,000 
for the R.A.F. and rather less than that 
figure for the Navy. The total for all three 
Services exceeds £700,000,000, to which 
must be added a good many further millions 
for the Ministry of Supply. Although these 
may well seem amazing figures for days of 
peace, or what should be peace, much of the 
increase is certainly due to improvements 
in wages, housing and other amenities 
desirable in themselves and probably ines- 
capable under conditions of full employ- 
ment. The rest can be attributed in the 
main to the urgent need for the western 
countries to make themselves mutually 
secure under a regional arrangement of the 
kind envisaged when the Charter of the 
United Nations was drawn up. 

The great difficulty which all three Ser- 
vices have to face at the moment is the 
lack of an adequate proportion of trained 
men. It is estimated that during the last 
four years over 5,000,000 men and women 
have been demobilised, and although there 
is the reassuring consequence that in times 
of emergency large reserves of trained men 
and women can be drawn upon, it does 
make the normal running of the Services 
temporarily very difficult. The scale and 
importance of the change can be judged 
by the consideration that although by the 
end of the coming financial year the strength 
of the R.A.F. may be as high as 213,000, 
we are told by the Secretary of State for 
Air, in the White Paper accompanying the 
new Estimates, that during that year some 
80,000 will be leaving it. This is indeed a 
startling proportion of the total force to 
be leaving during the one year and it is 
little wonder that the Secretary of State 
has to admit a shortage of trained men, an 
unequal balance between numbers of such 
men serving in the different trades, and a 
general lack of experience particularly among 
officers in the middle ranks and in the junior 
N.C.0.8. The National Scheme of eighteen 
months’ service in one or other of the armed 
forces does not do much to help so tech- 
nical a body as the R.A.F., and until there 
can be achieved a larger proportion of experi- 
enced regulars that Force cannot regain 
its high wartime level of efficiency. Too 
much time will perforce have to be given to 
training and postings will be over-frequent. 
It is to the credit of commands that despite 
these: difficulties the efficiency and morale 
18 as good as it is, as witness for example 
the wonderful success, in association with 
our American friends, of that great enter- 
prise, the Berlin air lift. 

_ On the supply side it is announced that 
creased numbers of jet fighters are being 
built and that the re-equipment of squad- 
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rons in Germany and in the Mediterranean 
and Middle East Command is proceeding. 
Development work, we are told, is in hand 
on a number of designs of jet bombers, but 
it will be some time before they are in ser- 
vice, and in the meantime we shall continue 
to use “ Lincolns ” and “ Lancasters.” If the 
pace of development seems disappointing, 
it must be remembered that, despite their 
high standard of reliability, present types 
of turbo-jet engines are extravagant in 
specific fuel consumption except when fly- 
ing very high and very fast, and that fact 
limits the operational range of any bomber 
aircraft to which they may be fitted. When 
the day comes that the working temperature 
of the turbine can be substantially raised— 
at the moment mainly a metallurgical prob- 
lem—the thermal efficiency will be corres- 
pondingly increased and with it the miles- 
per-gallon figure of merit. The jet bomber 
will then come fully into its own. Any increase 
of speed in bombers has the great advan- 
tage that the time occupied by any sortie 
is reduced and the strain on aircrews les- 
sened in proportion. But it brings little 
hope that bombers will be able to escape 
the modern interceptor fighters, which in 
the newest models are capable of crossing 
the troublesome sonic bar, and of entering 
the almost unexplored supersonic regions 
which lie beyond. It is likely to be long 
before bombers can even attempt the dan- 
gerous task of crossing this bar, and in the 
meantime the speed margin between bomber 
and fighter will grow more rather than less, 
especially if the present effort to produce 
pilotless interceptors with automatic proxi- 
mity devices meets with success. It is 
pleasant to read in the Secretary of State’s 
memorandum that the exchange of officers 
with the Dominions and the United States 
continues, and that exchange visits of 
squadrons to study operational and flying 
technique are in favour; further, that com- 
mon types of equipment, as well as common 
operational procedure, are being studied in 
association with the air forces of France, 
Belgium and Holland. Unity is the basis 
of strength in air operation and for that 
reason the degree of collaboration above 
described is essential. It is good also to 
learn that the countries of the Brussels 
Pact have decided to put common action in 
air defence ahead of their other measures 
in the military field. 





Obituary 


SIR ARCHIBALD PAGE 


ELECTRICAL engineers will learn with 
regret that Sir Archibald Page, whose name 
will always be associated with the Central 
Electricity Board, died at his home at 
Sanderstead, Surrey, on Monday, March 7th, 
at the age of seventy-three. IfSir Archibald’s 
main service to the community was rendered 
through his valuable work for the electricity 
supply industry, he will also be remembered 


with affection for his services to the Institu-- 


tion of Electrical Engineers. These two 
aspects of his life’s work were fittingly 
recognised by the Institution, which made 
him an honorary member in 1939 and con- 
ferred on him the Faraday Medal in 1943 in 
recognition of his outstanding services in the 
sphere of electricity supply and especially 
for the prominent part he played in the 
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planning, construction and operation of the 
national Grid. 

Archibald Page was born in 1875 at Alloa, 
where he attended Dollar Academy and was 
later apprenticed, from 1893 to 1898, to 


R. G. Abercrombie and Co. After serving 
his apprenticeship he studied at the Heriot- 
Watt College, Edinburgh, and the Royal 
Technical College, Glasgow. He then worked 
for a time with Mavor and Coulson, Ltd., 
before joining the staff of Glasgow Corpora- 
tion’s electricity department in 1905 as 
junior engineer in Port Dundas power station. 
Within a comparatively short period he was 
promoted to deputy chief engineer and in 
that capacity he was largely responsible for 
the design of Dalmarnock power station. In 
1917 he left the Corporation electricity 
department and joined the Clyde Valley 
Electric Power Company as assistant general 
manager. After becoming general manager 
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of the company in 1919 he resigned a year 
later when he was appointed an Electricity 
Commissioner. Commercial electricity supply 
claimed his services again for a brief period 
when, in 1925, he undertook the duties of a 
director and general manager of the County 
of London Electric Supply Company. There 
followed two busy years, which saw the 
growth of the first section of Barking power 
station. 

The establishment of the Central Elec- 
tricity Board under the terms of the Elec- 
tricity Act, 1926, opened a new era for elec- 
tricity supply in Great Britain, and when 
the Board was first constituted in the spring 
of 1927 Sir Archibald was appointed general 
manager and chief engineer. As such he 
became one of the principal architects of the 
national grid, the main purpose of which was 
to effect interconnection of the so-called 
“ selected stations’ so that the output of 
electricity for public supply systems could 
be concentrated in a limited number of 
generating plants chosen for their high effi- 
ciency and low operating costs. In 1935 Sir 
Archibald Page succeeded Sir Andrew Duncan 
as Chairman of the Central Electricity 
Board, and he held this position until ill- 
health caused his retirement in July, 1944. 
He was knighted in 1930. 

Sir Archibald’s active services to the 
Institution of Electrical Engineers began in 
1913, when he became a member of the 
Scottish Local Centre Committee, serving as 
Chairman in 1917-18. From 1921 to 1924 
he was a Member of Council, and from 1924 
to 1927 he was a Vice-President, becoming 
President for the session 1927-28. His 
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Presidential Address on “ Electricity Supply ” 
included a memorable exposition of the 
potentialities of the then embryonic Grid, 
with a timely warning against the growth of 
the popular fallacy that the Grid would be 
the panacea for all electrical ills. 





J. H. G. MONYPENNY 


WE regret to have to record the death of 
Mr. John Henry Gill Monypenny, which 
occurred on March 2nd at 24, Canterbury 
Avenue, Sheffield. He was particularly well 
known in metallurgical circles, both in this 
country and overseas, and for more than 
forty years was closely concerned with the 
development of the research departments of 
Brown Bayley’s Steel Works, Ltd. 

Mr. Monypenny was born in 1885 and 
received the early part of his education at 
the Royal Grammar School, Sheffield, where 
he remained until he was sixteen. He then 
gained a technical scholarship to study 
metallurgy at the University College, Shef- 
field, and before leaving there was awarded 
an Associateship in Metallurgy and the 
Mappin Medal of the University. In 1904, 
Mr. Monypenny joined the staff of Brown 
Bayley’s Steel Works, Ltd., and for nearly 
twenty-five years had charge of the firm’s 
research laboratory, for the progressive 
development of which he was in a large 
measure responsible. His work there was 
directed mainly to the investigation of stain- 
less steels, and an account of many of the 
researches which he conducted is given in his 
book on “‘ Stainless Iron and Steel,” the first 
edition of which appeared in 1926. When 
the second edition of that book was pub- 
lished in 1931, Mr. Monypenny stressed that 
one of the main points of his work had been 
to emphasise the range of diverse materials 
included in the term “ stainless steel.” Such 
a wide range of materials and available pro- 
perties, he always insisted, was of great 
advantage to the potential user. In 1928, 
Mr. Monypenny became technical repre- 
sentative of Brown Bayley’s Steel Works, 
Ltd., in which position he continued until 
his retirement in 1946. 

Throughout his distinguished metallurgical 
career Mr. Monypenny made valuable con- 
tributions to the work of many learned 
societies in this country and in America. He 
was elected to membership of the Iron and 
Steel Institute in 1908, and later was 
appointed to its Corrosion and Alloy Steels 
Research Committees. He was a Fellow of 
the Institute of Physics, a Fellow of the 
Institution of Metallurgists, a member of 
the Society of Chemical Industry, a member 
of the Institute of Metals—and Chairman 
of its Sheffield section from 1927 to 1929— 
a member of the American Institute of 
Mining and Metallurgical Engineers, and of 
the Americ>~ Society for Metals. In addi- 
tion, Mr. Monypenny served for some years 
on the Council of the Faraday Society, and 
from 1935 to 1938 was Chairman of the 
British Chemical Plant Manufacturers’ Asso- 
ciation. 


CHARLES ERNEST HODGKIN 


For the greater part of his long and active 
life, Mr. C. E. Hodgkin was prominently 
associated with the Pulsometer Engineering 
Company, Ltd., and there will be widespread 
regret at his death, which occurred on March 
ard, at his home, Purley Lodge, Reading. 

Charles Ernest Hodgkin, who was born on 
January 16, 1861, was the fourth son of the 
late John Eliot Hodgkin, who, in conjunction 
with Mathias Neuhaus, began manufacturing 
Pulsometer pumps in London in 1875. For 
some years the family business, which later 
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became the Pulsometer Engineering Com- 
pany, Ltd., was carried on at Nine Elms 
Works, Battersea, and here, after leaving 
school, C. E. Hodgkin received his early 
engineering training under the direction of 
his father. After three years in the works, 
however, he left to become chief draughtsman 
of the Brush Electrical Engineering Company, 
Ltd., and was subsequently appointed works 
manager at Loughborough. 

In 1900, the Pulsometer Engineering 
Company, Ltd., moved from London to 
the present works at Reading, and C. E. 
Hodgkin was persuaded by his father to 
rejoin the firm to take charge of production. 
A few years later, he became joint managing 
director with his brother, and on the latter's 
death in 1944, was appointed chairman of 
the company. In spite of his increasing age, 
Mr. Hodgkin carried out the responsibilities 
of that office with outstanding ability until 
his retirement at the end of last year. He 
was unquestionably an excellent organiser 
and a keen business man, qualities which 
were enhanced by a kindly and sympathetic 
nature known not only to those employed 
in the works at Reading, but also to a wide 
circle of friends and acquaintances in the 
engineering and other industries. 

In addition to his business activities, Mr. 
Hodgkin was willing to perform many 
services in the public interest. He was a 
member of the Executive Committee of the 
London and District Association of the Engi- 
neering and Allied Employers’ National 
Federation, and for some years had been 
chairman of that Association’s Reading 
District Committee. He was also a life 
governor of the Dispensary Trust and took 
an active part in the organisation and running 
of the Reading Hospitals Supply Depot. 
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Letters to the Editor 
mown eae 


STATUS OF THE ENGINEER 


Sir,—Referring to the letter of Mr. Allan, 
Hon. Sec. of the Engineers’ Guild, in last week’s 
issue of THE ENGINEER, and his comment on 
the address of the President of the Society of 
Engineers, I would observe that I was the 
only person referred to by name as having 
worked in the cause he was advocating, and as 
having published by invitation of the Society of 
Engineers in their Journal my proposals for 
federation not only of the engineers, but of the 
whole of the professional organisations. 

The President and myself appeared to be in 
complete agreement as to the methods to be 
adopted to federate the engineers. So also did 
Mr. Parfitt, his predecessor as President. 

The Engineers’ Guild was inaugurated in 
1938 and had a languishing existence until just 
recently, when a few successful engineers 
decided to join it. 

Mr. Allan says the objects of the Guild are 
‘““to promote and maintain the unity, public 
usefulness, honour and interests of the engineer- 
ing profession, and it is, of course, deeply con- 
cerned with the status of the engineer and 
accordingly interested in registration.” 

Mr. Waddington deplores the lack of status 
of the engineers. They have themselves to 
blame. Had their different bodies federated 
they would have been a greater influence in 
the country, indeed in the world. Let them now 
take a lesson from the trade unions. They are 
a powerful federation, exercising great influence 
in affairs generally. Commerce, defence, 
enlightenment are all federating throughout the 
world, culminating in the United Nations’ 
Organisation. The past insular policy of great 
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Britain is dead. If we would fulfil our yart in 
the new civilisation we have to become < 
of the world. 


itizeng 


A. W. Crampton, F.R.LGS, 
London, N.W.6, February 26th. 


THE CHURCH AND MECHANICAL 
ENGINEERING 
Sir,—Many of your readers will, I a1. sure, 
be glad to be reminded of the achievements of 
various clergy in the realm of mechanica: engi- 


neering, which are admirably recorded in your 
leading article this week. It would be interest. 
ing to know whether it was the pursuit of their 
high calling which urged these gentlemen to 
employ their inventive skill in the service of 
their fellows, or whether they had plenty of 
time on their hands for the contemplation of 


mechanical possibilities! One name, I feel, 
should have a place in the list of clerical 
inventors. It is that of Rev. Patrick Bell, a 
Minister of the Church of Scotland, who in 1826 
invented the first reaping machine ever used 
to any considerable extent. The church has 
always had a close alliance with agriculture, and 
it may well be that Bell’s efforts were inspired 
by a desire to see a speedier in-gathering of the 
harvest. Contemporary records show that, in 
spite of the conservative attitude of farmers and 
“active opposition’ of farm labourers, the 
machine gained ground in public favour, which 
may indicate that, for a time at any rate, Bell, 
on account of his mechanical genius, was not a 
particularly popular parson ! 

J. Witiiam 

London, 8.E.18, March 4th. 
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Technical Reports 


The Behaviour of Pressboard under Compression. 
The British Electrical and Allied Industries Research 
Association (Ref. L/T174). Price 18s., postage 4d. 
—The windings of large power transformers are 
subject to very considerable electro-magnetic 
forees under short-circuit conditions, and unless 
they are suitably clamped they may become slack 
after repeated magnetising current surges and 
system faults. 

In order to design end clamps which will ensure 
that the windings are held firmly in position under 
all possible conditions throughout the useful life of 
the transformer, it is necessary to know how the 
insulating materials behave under the mechanical 
stresses which are applied to them, particularly in 
relation to the time of application of these stresses. 

The stresses which are of most concern to the 
transformer designer are those in the axial direction, 
and the materials which have to withstand them are 
the copper of the windings, the insulation round the 
conductors, and the insulation between the discs 
or turns which consists usually of pressboard. The 
conductor insulation takes up only a negligible 
fraction of the axial length of the winding, so that 
it is the pressboard which occupies the greater part 
of the coil length allotted to insulation. The 
investigation is concerned, therefore, with the 
properties of pressboard under compression. 





Magnetisation Curves for Ferro-Magnetic Single 
Crystals. By H. Lawton and K. H. Stewart, 
Cavendish Laboratory. The British Electrical and 
Allied Industries Research Association (Ref. N /T44). 
Price 12s., postage 3d.—. etisation curves for 
iron single crystals above the ‘‘ knee ” are derived 
on the basis of domain theory for the case where 
the specimen is finite and the field is applied in an 
arbitrary direction with respect to the crystal 
axes. The shape of the specimen is important 
for the magnetisation process and it is shown that 
in many cases the demagnetising field must be such 
as to make the field actually acting in the crystal 
have a direction of symmetry (e.g. (111) or [110]) 
whatever the direction of the applied field. The 
cases of an oblate spheroid with its equatorial plane 
a [100] plane of the crystal and of a long rod with 
arbitrary orientation are considered in detail. In 
these cases simple expressions for the magnetisation 
curves are obtained. There is good agreement with 
the experimental results of various authors for both 
parallel and normal components of magnetisation. 
A method for correcting for the effect of internal 
strains is indicated. 
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Flue Gas Deposits and Corrosion 


{ a joint meeting of the Institution of 
A Mechanical Engineers and the Institution 
of Electrical Engineers last Friday, March 
4, 1949, a paper on the “Causes of Flue 
Gas Deposits and Corrosion in Modern 
Boiler Plants,”’ was read by Mr. W. F. 
Harlow, Wh.Ex., M.I.Mech.E. An abstract 
is printed on page 271 of this issue. The 
following discussion took place :— 


DISCUSSION 


Dr. A. Parker (Fuel Research Station, 
Greenwich), said that the author referred 
to the combustion of sulphur to sulphur 
dioxide and its oxidation by catalytic pro- 
cesses to sulphur trioxide. For the benefit 
of those who were not chemists, he explained 
that a true catalyst did not affect the 
nature of the reaction but only the velocity 
with which it took place. It was known that 
iron oxide in the form of Fe,O, was a cata- 
lyst for this reaction, though not one of the 
most active, and it required a temperature 
of the order of 1100 deg. or 1200 deg. Fah. if 
it was to provide conversion of 50 or 60 
per cent of the sulphur dioxide to sulphur 
trioxide. At lower temperatures, with iron 
oxide as the catalyst, the velocity of reac- 
tion was low and at, say, 800 deg. Fah., 
only a small proportion of the sulphur dioxide 
would be converted to sulphur trioxide 
during the limited time of passage of flue 
gases at that temperature through the 
boiler system. 

It must be emphasised, however, that this 
oxidation of sulphur dioxide was only one 
of many factors of importance in causing 
deposits of solid matter and corrosion in 
the boiler system, with coal as the fuel. 
The extensive investigations under the egis 
of the Boiler Availability Committee had 
definitely shown the importance in the for- 
mation of deposits of other constituents 
of the coal, including particularly alkali 
salts and, in some cases, phosphorus. The 
extent to which these constituents caused 
trouble was dependent upon their amounts 
in the coal and upon the conditions of com- 
bustion. Under conditions such as in cer- 
tain methods of stoker firing, where the 
alkali salts and phosphorus were in contact 
for some time at a high temperature with 
the carbon of the fuel, they underwent reac- 
tion or volatilisation and were carried for- 
ward with the flue gases and formed solid 
deposits. On the other hand, with pul- 
verised fuel firing, in which there was more 
intimate contact with the air for combus- 
tion, and particles of carbonaceous matter 
and ash were carried forward, difficulties 
from deposition of solid matter with British 
coals had been comparatively infrequent. 
He felt that the author’s suggested explana- 
tion that the trouble was mainly due to 
catalytic oxidation of sulphur dioxide on 
the surface of the tubes was by no means 
the whole story and that the causes of the 
difficulties were much more involved. 

Mr. J. R. Rylends (Green and Sons, 
Wakefield) said that the burden of the 
paper was that the catalytic action in the 
superheater was the chief source of the sul- 
phur trioxide in tne flue gases; but he 
(Mr. Rylands) agreed with Dr. Parker 
that the author had failed to prove that 
point completely. There was other catalytic 
activity throughout the whole of the boiler 
plant. As far back as 1931, Johnston had 


pointed out the importance of ferric sul- . 
phate in this connection ; 


and in 1943 


Jenkinson and himself had shown, at any 
rate to their own satisfaction and possibly 
that of other people, that sulphate-bonded 
deposits in economisers depended chiefly 
on catalytic action on the economiser sur- 
faces. Apart from this, there was undoub- 
tedly a certain amount of sulphur trioxide 
generated in the furnace, and quite a small 
quantity of sulphur trioxide generated in 
this way, provided it reached certain parts 
of the plant, was sufficient to start chains 
of reactions in various parts of the boiler, 
the economiser and the air heater, without 
postulating a further manufacturing source 
of sulphuric acid in the superheater. The 
author’s experiments with regard to the 
much-discussed immunity period did not 
seem to-be at all convincing. Some boilers 
showed such a period and others did not ; 
and the explanation was to be sought, 
not in catalysis of the superheater tubes, 
but in the conditions which obtained in the 
rear boiler tubes, the economiser and the air 
heater. He flatly disagreed with the author’s 
statement that the so-called immunity 
period could not be reconciled with the for- 
mation of sulphur trioxide in the combustion 
chamber. Jenkinson and himself had given 
an adequate explanation of this condition 
six years ago and that explanation had 
covered the subsequent experience of. Wright 
with clean surfaces. They had strongly 
emphasised the necessity for washing down 
to the metal, which six years ago had been 
thought to be a fantastic object; but it 
had since become a recommendation of the 
Boiler Availability Committee and was 
part of the considered advice given by that 
committee. The reasons had been given as 
far back as 1943 and required no support 
from further investigation. Finally, he 
suggested to the author that he would find 
that a correlation of economiser feed tem- 
peratures with deposit formation would 
throw a good deal more light on the subject 
of hard-bonded deposits at the back end of 
a boiler plant than an attempt to associate 
corrosion and deposits with the catalytic 
formation of sulphuric acid in superheaters. 
He understood from the paper that the 
author put the economiser metal tempera- 
ture range as between 300 and 700. The 
figure of 700 indicated an exceedingly high 
economiser metal temperature and rather 
looked like poor heat transmission from the 
economiser metal to the water. 


CATALYTIC ACTION IN LIQUID PHASE 


Dr. U. R. Evans (University Chemical 
Laboratory, Cambridge) said that whereas 
catalytic transformation in the gas phase 
required a high temperature, similar cata- 
lytic oxidation in the liquid phase could 
occur at ordinary temperatures. This had 
been known for thirty or forty years and 
he did not claim to have discovered it, but 
he had brought it out very clearly in some 
experiments which he had published in 
1923 in the “Transactions” of the Faraday 
Society, in which specimens of various metals 
were exposed to air containing water vapour 
and various acids. It had been found, for 
example, that steel and nickel, when exposed 
to air containing water vapour or sulphur 
dioxide, soon became damp or even wet 
and underwent very rapid corrosion. This 
was undoubtedly due to the formation of 
sulphuric acids, which, being hygroscopic, 
collected water from the atmosphere, and 
thus the pernicious cycle was set up and 
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corrosion became very rapid indeed. Metals 
like aluminium and tin, which had no cata- 
lytic action, remained dry and were prac- 
tically uncorroded. At ordinary tempera- 
tures, traces of condensed moisture, when 
in contact with air containing only small 
amounts of sulphur dioxide, would collect 
a great deal of sulphur dioxide, which 
would oxidise to acid, and this would 
collect more moisture, so that corrosion 
would proceed apace. At economiser tem- 
peratures, however, the amount of sulphur 
dioxide collected by a trace of moisture 
would be very small and the pernicious 
cycle would not be started. But if, as had 
been suggested by the author, the gas was 
first allowed to come into contact with some 
catalyst at high temperatures, perhaps in 
the superheater section, it would change to 
sulphur trioxide, which, when ultimately 
it came into contact with a considerably less 
hot surface, would condense as sulphuric 
acid, and this would then absorb more mois- 
ture, thus setting up the pernicious cycle. 

Mr. C. Tolley (Metallization, Ltd., Dud- 
ley) supported the author’s general theory 
of the catalytic activity of a heated steel 
surface with some results of his own, which 
had been published recently in the Journal 
of the Society of Chemical Industry. He 
then remarked that two years ago he had 
carried out some tests and determined that 
the catalytic activity of a steel surface, 
whether clean or rusty, could be reduced 
to negligible proportions when coated with 
carbon black. The inhibiting effect was, 
however, a temporary one. It was difficult 
to decide whether. the inhibition was due 
to the effect upon the absorption charac- 
teristics of the surface, or, alternatively, 
to the production of carbon dioxide in the. 
form of a surface envelope. It might also 
be of interest to quote some results obtained 
with a sulphur-dioxide air mixture con- 
taining a certain amount of salt spray, 
as those results might be of importance in 
connection with marine boiler plants. It 
was possible to convert a high concentration 
of salt spray in a gas containing sulphur 
dioxide into sodium sulphate when the 
gases were passed over a heated steel sur- 
face. That showed that catalytic oxidation 
of sulphur dioxide to sulphur trioxide was 
occurring and the SO, was reacting with 
the salt to give sodium sulphate. A further 
dangerous result of this reaction was the 
production of hydrochloric acid, which could 
readily be detected in the gases after passing 
over the heated steel surface. It was worthy 
of note in connection with these observations 
that, as early as 1870, Hargreaves had intro- 
duced a process for the manufacture of salt- 
cake by the action of pyrites burner gas 
and air on hot salt at 980 deg. Fah., and 
that in 1886 he had suggested using ferric 
oxide as a catalyst for the reaction. Obviously 
if there was only a small amount of salt 
spray in the air which was passing through 
a boiler, the production of sodium sulphate, 
together with hydrochloric acid, might lead 
to serious problems. 


EFFECT OF SULPHATES 


Mr. J. R. Jenkinson (Green and Sons, 
Wakefield) felt that if only the author would 
modify his theories on catalysis and allow 
that conditions on the fuel bed did influence 
deposit formation, then he could explain 
the cases described in the paper in a much 
more convincing manner. For example, 
if the author emphasised the importance 
of iron sulphate in the catalytic reactions 
and said that until sulphate formed no 
serious catalytic action would take place, 
he could then agree that a trace of sulphur 
trioxide might escape from the back end of 
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a stoker grate and initiate the reactions. 
In the paper, the author said, “A rusted 
surface is exceptionally active, whereas a 
clean or black-oxidised surface is without 
effect until corrosion occurs.”” How could 
that corrosion occur until some acid had 
been generated ? Sulphur trioxide from the 
grate could give that corrosion and convert 
the magnetic oxide into the ferric oxide 
and ferrous sulphate. In this way cata- 
lysts were formed, which could then convert 
the sulphur dioxide into sulphur trioxide. 
He thought that Fig. 5 [Fig. 3 in our 
abstract of the paper, page 272] beautifully 
illustrated the effect of sulphates. The first 
hump formed at 900 deg. Fah. approxi- 
mately, and the author believed that was 
due to the direct combination of sulphur 
trioxide. He agreed. After that point the 
sulphate behaved catalytically and the 
massive second hump appeared. The im- 
munity period of a stoker-fired plant, as 
far as sulphate deposits were concerned, 
was easily explained by the time required 
for small quantities of sulphur trioxide 
from the combustion zone to form iron sul- 
phate on the metal tubes. 


CHLORINE IN COAL 


Dr. H. B. Crossley (Scientific Adviser, 
B.E.A., Charing Cross) believed that the 
severity of trouble from the occurrence of 
bonded deposits on the superheaters of 
stoker-fired boilers could be correlated with 
the amount of chlorine in coal, the chlorine 
representing the easily volatilised chlorides 
of soda and potash. All the power stations 
burning coals predominantly rich in chlorine 
suffered acutely from superheater deposits 
and all the stations burning coals which 
‘were predominantly of low chlorine con- 
tent had no trouble of this kind, regardless 
of any other factor, such as superheat tem- 
perature. The dependence of superheater 
fouling on the saltiness of the coals burnt 
had been further demonstrated by trials 
of different coals in a single boiler with all 
the other conditions of operation, such as 
the superheat temperature, kept constant. 
When a salty coal was burnt in a boiler, a 
considerable amount of the sodium and 
potassium was emitted as condensible 
vapours. Whether these vapours were 
oxides, chlorides, carbonates, sulphites or 
sulphates, in all cases the drop in tempera- 
tures through a boiler provided suitable 
conditions for condensation on heating sur- 
faces. Regardless of catalysis, therefore, 
those vapours could do no other than con- 
dense on suitable surfaces and form deposits. 
If a boiler burned 10 tons per hour of a 
coal containing 0-5 per cent of chlorine, 
from 50 to 100 tons of soda and potash 
compounds would be vaporised and con- 
densed in the boiler system during a run 
of only 1000 hours. So far as boiler deposits 
were concerned, he therefore claimed that 
the sodium and potassium might be likened 
to the dog and sulphate to the tail, and 
that the tail did not wag the dog. It could 
not be accepted that any particular mecha- 
nism for the oxidation of sulphur dioxide 
was important to such a degree in govern- 
ing the incidence of air-heater trouble that 
other considerations were relatively unim- 
portant. Fundamental laws gave adequate 
reasons why, with any mechanism con- 
cerned with a change from sulphur dioxide 
to sulphur trioxide, the greater the amount 
of sulphur dioxide taking part, the greater 
would be the amount of sulphur trioxide 
formed. From this it could be deduced 
logically that for any given set of conditions 
the higher the sulphur content of the coal, 
the greater would be the amount of sul- 
phuric acid formed. Whether that acid 
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found its way to air heaters or not might 
be partly determined by whether the coal 
contained enough soda and potash to hold 
the acid as sulphates on boiler or super- 
heater tubes. There was, however, a good 
correlation between the amount of sulphur 
in coal and the incidence and severity of air- 
heater trouble in stoker-fired boilers. The 
author was right in stating that all coals 
contained sulphur, but wrong in deducing 
from this that nothing could be gained by 
further consideration of the sulphur content. 
Evidence showed that the safe sulphur 
content of coal, so far as concerned air- 
heater trouble with present operating con- 
ditions, did not have to be nil per cent but 
was in fact about 1 per cent. The reason 
he felt so strongly that emphasis must be 
placed on the significance of constituents 
of the coals burned on the fouling or corro- 
sion of boiler plants was that already there 
was strong evidence that great benefit would 
result from a scientific distribution of coals 
between stoker-fired boilers and _ boilers 
fired by pulverised fuel. The latter plant 
could burn coals which were rich in chlorides 
or sulphur or phosphorus without serious 
deposit troubles, and thereby alleviate such 
troubles in the other boilers. The author 
stated that the nature of the coals was of 
little importance ; he contested that most 
strongly in the interest of what was so far 
the most promising method of alleviation. 


EFFECT OF Dust AND FINE ASH 


Dr. C. Whittingham (B.C.U.R.A., Leather- 
head) said that there was no doubt, as the 
author stated, the SO, played a major part 
both in the formation of high-temperature 
bonded deposits and in the corrosion and 
blockage of air heaters. For that reason 
he felt that while the performance of the 
plant itself was the final criterion for estab- 
lishing the existence or otherwise of trouble- 
some conditions, there was still a great 
need for the development and use of tech- 
niques capable of measuring speedily and 
accurately the quantity of SO, present, 
and he went on to describe some of the work 
done on those lines by the B.C.U.R.A. He 
agreed with the author that dust and fine 
ash particles could have beneficial effects in 
a boiler. Laboratory investigations had 
revealed that the incorporation of small 
quantities of certain oxide smokes in flame 
gases greatly diminished the amount of 
SO,. That and other considerations based 
on plant experience, had led to short-term 
field investigations whereby the dust-load- 
ing of flue gases was deliberately increased. 
The addition of pulverised fuel precipitator 
grit to the flue gases of a stoker-fired unit 
suffering from deposits and corrosion led 
to the virtual elimination of SO, throughout 
the boiler, and similar results were found 
with the addition of highly reactive zinc 
oxide smokes. Probably the most significant 
feature about these results was the rapidity 
with which the initial high dewpoint was 
re-established when the dust-loading re- 
turned to normal. One would expect that 
if the original fall in SO, concentration was 
due to the coating of boiler and superheater 
tubes and other surfaces with an anti- 
catalytic blanket of material, there would be 
a gradual return to high dewpoint conditions. 
The author considered that the relatively 
high concentration of sulphatic material 
in the deposit layers in contact with the 
tube surface was evidence against the theory 
that sulphates were released directly from 
the fuel bed. It was true that alkali sul- 
phates would probably dissociate in regions 
close to the fuel bed, but there was ample 
evidence for rapid reactions in cooler gases 
between alkali vapours and sulphur oxides 
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to give sulphates which were quenched at 
tube surfaces. As more and more material 
accumulated, the surface temperature of 
the deposit increased and a sticky surface 
was produced to which ash particles ad! ered 
in larger quantities. At the same {ime 
since the rate of deposition of alkali syl. 
phates was dependent on the temperature 
gradient between gas and solid and that 
decreased with time, one could see that this 
process of selective deposition would. jn 
fact, account for the observed changes in 
composition. 

Dr. A. A. Taylor (B.E.A., Chairman of 
Boiler Availability Committee Research 
Panel) rather agreed with Dr. Parker that 
the method which the author described was 
only one of the methods by which deposits 
and corrosion might take place. He did 
not think the author had proved that no 
other theory was valid. 


DESIGN AND OPERATIONAL EFFECTS 


Mr. F. H. George (Kennedy and Donkin) 
said that such steam-generating plants as 
he had been able to observe from time to 
time indicated that those installations which 
had become susceptible to deposits and 
corrosion usually embodied design features 
which might be described as debatable or 
even contentious. He referred to such con- 
siderations as stoker rating and furnace 
rating in relation to cooled wall area and 
to final flue-gas temperature. On the other 


- hand, those units within his experience which 


had escaped the dread disease usually had 
been designed on bases which were not so 
much open to criticism. These observa- 
tions did not apply to any particular arrange- 
ment or type of plant, nor. to set steam con- 
ditions, but all the cases he had been able 
to consider were stoker-fired units with 
steam-production capacities ranging up to 
230,000 Ib/hour. High furnace ratings pro- 
duced elevated furnace temperatures with 
consequent increased intensity of radiation 
from the flame mass to the furnace envelope. 
It was probable that skin temperatures 
occurred at the furnace tubes and elsewhere 
in the furnace at a temperature level at 
which the conversion of sulphur dioxide 
into trioxide by a catalytic process was 
encouraged, and he suggested that there 
might be critical conditions involving a 
critical temperature for this process at the 
various surfaces, which could be avoided or 
alleviated by selecting appropriately low 
ratings with their correspondingly lower 
radiation intensities. His reading of the 
paper was that the author considered that 
the sulphur trioxide was formed only or 
mainly at the superheater, and if that was 
the author’s contention, he could only record 
his disagreement. The moral seemed to be 
that easy ratings were desirable for the 
principal components of the composite 
plant, and this view was supported by the 
author’s statement that deposits could usually 
be reduced by lowering the evaporation of 
the boiler, although it was not clear from 
the context that the author intended this 
to be a recommendation for adoption as 4 
basis of design. The temperature of 1100 
deg. Fah. associated with vigorous catalytic 
action was not realised in superheaters in 
the class of 800 deg. to 835 deg. Fah. final 
steam temperature unless the operating 
tube temperature was in excess of the figure 
generally adopted for design by adding 
50 deg. Fah. to the steam temperature. 
Serious deposits did occur on such super- 
heaters, and he suggested that that supported 
his contention that conditions could exist 
in the furnace which encouraged the forma- 
tion of trioxide in considerable quantity in 
the flue gases before they reached the 
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superheater, irrespective of the boiler steam 
working temperature or pressure. 


CARBON AS AN INHIBITOR 


Mr. R. St. J. Preston (Chemical Research 
Laboratory, D.S.I.R.) while somewhat diffi- 
dent in offering an explanation of the satis- 
factory behaviour of pulverised fuel plants, 
suggested that the small inorganic particles, 
containing as they did a large percentage 
of ferric oxide, actually oxidised the sul- 
phur dioxide on its surface by the method 
described in the paper, and the greatest 

rt of the fine material was carried through 
with the acid into the atmosphere. He 
would like to think—although one must 
bow to the overriding knowledge of the 
author—that sooty conditions were reducing, 
and that the control of oxygen to the mini- 
mum necessary would reduce the extent 
of acid formation. Carbon plus sulphate, 
whether in the form of sulphuric acid or a 
salt of the acid in a sulphate, reacted to 
form sulphur dioxide. That seemed to be 
an effective answer to the statement of some 
investigators—not the author—that SO, 
was produced in the combustion of the fuel ; 
and Johnston had shown that the SO,/SO, 
ratio was independent of the concentration 
of oxygen. It also suggested that carbon 
had advantages as an inhibitor of the reac- 
tions producing the acid. It might be of 
some interest to mention that Dr. Vernon 
and others had shown that rusting by SO, 
was retarded by the presence of CO,, and 
this again suggested the value of exact 
control of combustion, i.e., to err on the 
side of reducing conditions rather than 
oxidising. Admittedly that might not be 
economically practicable unless fine measures 
of control could be instituted, possibly for 
pulverised and oil-fired boilers. 

Mr. W. F. Harlow, in a brief reply, said 
Dr. Parker had suggested that the fuel was 
the really important factor, but if this were 
the case it was difficult to understand why 
these troubles had arisen only during the 
last twenty years. Had the fuel altered 
fundamentally during that period ? More- 
over, boilers at the same station, which were 
burning the same fuel, behaved quite dif- 
ferently, which was further support for the 
theory that the dominating factor was not 
the fuel, and that there must be some other 
cause. Several speakers had criticised his 
contention that SO, was the main factor 
and claimed that there were many other 
factors which entered into the matter. But 
this belief was not simply his own; it had 
been arrived at after consideration of all 
the other papers which had been written 
on the subject during the last few years. 
He submitted that if those papers were 
considered, it would be found that, running 
right through all the work on the subject, 
there was the problem of where the SO, 
came from and the belief that SO, was at 
the bottom of the trouble. 


> ----—— 


Professional Engineers 
Appointments Bureau 


THE Professional Engineers Appointments 
Bureau, 13, Victoria Street, Westminster, 
8.W.1, states that during 1948 the average 
number of engineers on its register was 559, 
of which 106 were primarily civil, 252 mecha- 
nical, and 201 electrical engineers. This 
compares with an average number of 634 
engineers on the register during 1947. More 
than 90 per cent of the engineers who registered 
during the year were in employment, though 
often unsuitable, and the majority of those 
who were without employment were young 
men requiring practical training or men over 
the age of forty-five. Young engineers having 
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engineering degrees were usually relatively 
simple to place, but some difficulty was experi- 
enced in finding suitable posts for those having 
the Engineering Cadetship Diploma. The 
number of notifications of vacancies received 
during the year was again satisfactory, the 
total being 1126, as compared with 1048 in 
1947. The demand has been especially heavy 
for men between the ages of thirty and thirty- 
five years and the men of this age-group, having 
good all-round experience, have been nominated 
for numerous jobs. Since the Bureau began 
working, at the end of 1945, it has found ap- 
pointments for over 580 engineers. The num- 
ber of offers made to registered engineers again 
considerably exceeded the number of accep- 
tances, primarily due to the housing situation, 
but another contributory factor has proved 
to bethat some employers have not, as requested, 
given full details of the relevant vacancy 
to the nominated candidates before calling 
them for interview. With regard to overseas 
vacancies, a considerable proportion of those 
advised related to posts in India, Pakistan and 
the Middle and Far East generally. Owing 
to the good demand for engineers and the 
relatively small amount of unemployment in 
the profession in this country, few engineers 
have been prepared to take an interest in 
vacancies in these countries, although the 
Bureau has had some measure of success. 
It can again be reported that the advisory 
services of the Bureau have been utilised exten- 
sively by registered engineers and employers. 

During the year, largely owing to the gener- 
osity of employers, donations received totalled 
£778, but as the registration and appointment 
fees charged by the Bureau are on a very low 
basis the total revenue was not sufficient to 
meet the expenses actually incurred and it is 
hoped that an increased number of employers 
will make donations to the Bureau, preferably 
for a term of years, so that its activities can 
be extended. 





A Hot Dip Galvanizers 
Association 


A FEW days ago the Zinc Development 
Association announced the formation of the 
Hot Dip Galvanizers Association. It is a 
non-trading body, which has been set up to 
promote the development of existing and new 
uses of hot dip galvanised coatings, and to 
improve galvanising technique. The council 
of the new association has elected Mr. F. C. 
Braby, of Frederick Braby and Co., Ltd., as 
its first chairman, and Mr. A. H. Thompson, 
of General Galvanizers, Ltd., as deputy chair- 
man. A strong technical committee, with 
Mr. Thompson as chairman, has been ap- 
pointed to deal with a detailed programme of 
scientific work, which has been drawn up. 
The Hot Dip Galvanizers Association will be a 
constituent member of the Zinc Development 
Association, with offices at Lincoln House, 
Turl Street, Oxford (telephone, Oxford 48088), 
to which address all enquiries should be sent. 
All general galvanisers may apply for mem- 
bership. 





Developments in Pre-Stressed 
Concrete 


THE first public exhibition of pre-stressed 
concrete construction to be held in this country 
will be opened by the Minister of Works, Mr. 
C. W. Key, at the Institution of Civil Engineers, 
Great George Street, London, 8.W.1, on 
Wednesday, March 16th, at 3 pm. The 
exhibition, which will later tour Britain for 
eighteen months, illustrates by models and 
diagrams the principal systems of pre-stressing 
now in use, and shows how this technique is 
applied to a wide range of structures with 
substantial savings in cement and steel. The 
exhibition will be open daily until March 25th. 
A further development in the field of pre-stressed 
concrete has been announced by the Cement 
and Concrete Association. At a recent meeting, 
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a representative group of engineers, architects, 
contractors and concrete products manufac- 
turers, unanimously agreed to the formation 
of the Pre-Stressed Concrete Development 
Group, for the purpose of promoting the tech- 
nical development of pre-stressed concrete in 
this country, and for the pooling of technical 


information. Mr. A. Kirkwood Dodds, M.C., 
M.I. Struct. E., was elected chairman of the 
Group, and an Executive Committee which is 
to be elected annually was formed. This 
Committee is now actively engaged in investigat- 
ing the possibility of future co-operation with 
Government Departments, research organisa- 
tions and other bodies in recording the type 
and availability of technica] service within the 
Group, in preparing statistics relating to pre- 
stressed concrete jobs in all parts of the world, 
and in framing a programme of investigation 
and research into the subject of pre-stressing. 
The secretary of the Group is Mr. P. Gooding, 
Cement and Concrete Association, 52, Grosvenor 
Gardens, London, 8.W.1. 





British Standards Institution 
All British Standard Specifications can be obtained from 


the Publications of the Institution at 28, 
Victoria Street, ‘London, BW. 


WROUGHT ALUMINIUM AND ALUMINIUM 
ALLOYS, SHEET AND STRIP 


No. 1470: 1948. This is the first of a compre- 
hensive series of standards for aluminium and 
aluminium alloys for general engineering purposes. 

Certain of these materials are already covered by 
British Standards, but work has been in progress 
for a considerable time on schedules which would 
incorporate a comprehensive range of materials in 
various forms, adequate for the large majority of 
general engineering applications. The selection of 
grades of aluminium and the alloys to be included 
in the schedule has been the result of close collabora- 
tion between manufacturers, users, scientific organ- 
isations and others interested in the manufacture 
and utilisation of light alloys. 

Work is well advanced on similar schedules for 
aluminium and aluminium alloys in wrought forms, 
and for aluminium and aluminium alloy ingots and 
castings. A draft standard for aluminium and 
aluminium alloy bars, rods and sections has been 
circulated, and this will form the basis of a further 
standard in the series. Work is also in hand on a 
standard for aluminium and aluminium alloy plates. 

Of particular interest is the system of nomencla- 
ture. The Institution has adopted a system of 
letters and numbers denoting material, form of 
product, heat-treatment and condition; this 
system will be used throughout the series of 
standards for aluminium and aluminium alloys for 
general engineering purposes. It is hoped that the 
system will be adopted throughout industry, and 
that care will be taken to ensure that the correct 
symbols are employed to avoid unnecessary delay 
and misunderstanding. The method of using the 
nomenclature is clearly described in the opening 
paragraphs of the standard, and examples are 
included for a number of materials and conditions 
in the form of sheet and strip. 

The standard is arranged in two parts. The first 
part contains the clauses relating to chemica] com- 
position, conditions in which the material is avail- 
able and mechanical properties, for the three grades 
of aluminium and the eight alloys which have been 
standardised. The second part contains the general 
clauses applicable to all the materials. Tolerances 
are given in the form of six tables. Recommended 
sizes of aluminium and aluminium alloy sheet and 
strip are included as an appendix, and although 
these do not form a mandatory part of the British 
Standard, they should be of considerable use in 
practice. Price 3s. 6d. post free. 





CHROMIUM-MOLYBDENUM STEEL 
CASTINGS 


No. 1461-63: 1948. This standard includes 
three specifications for steel castings for general 
engineering purposes, in which the castings will 
normally be operating at temperatures in excess of 
400 deg. Cent. ‘ 

For each specification the chemical composition 
of the steel is specified and the recommended heat- 
treatment procedure is given in an appendix. Test 
requirements relate to the tensile and bend test, 
and provision is made for non-destructive tests, for 
hardness test after heat-treatment, and for hydraulic 
testing where appropriate. 

Details are included of process of manufacture, 
fettling and dressing, freedom from defects, testing 
facilities, branding and repairs to castings. A 
second appendix gives recommendations with 
regard to welding procedure.—2s. post free. 
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Southern Region Electric Locomotive 


* No. 20,003 ” 


LECTRICAL operation on the former 

Southern Railway was confined until recent 
years to multiple-unit passenger trains made 
up of set formations suitable for the various 
services in which they operate. There are, 
however, many trains, such as boat trains and 
goods trains, which do not lend themselves to a 
set formation and these are still largely operated 
by steam locomotives. 

With the increasing electrified track mileage 
there was a good case for the use of electric 
locomotives for such trains, and also possibly 
for trains running beyond the electrified area, 
or through trains from other railways. In 
view of this, the Southern Railway undertook 
the construction of two experimental locomo- 
tives and after lengthy trials with them a 
third locomotive, ‘‘ No. 20,003” embodying 
the results of experience gained with the two 
earlier designs was built. The new locomotive 
was recently placed in service by the Southern 
Region. 


GENERAL DESIGN CONSIDERATIONS 


The general practice on the Southern Region 
is that goods trains are operated mainly at 
night, while during the day the railway is 
occupied principally with passenger traffic. 
For this region locomotives designed solely 
for goods train working might be unemployed 
for a large part of the twenty-four hours, and 
those designed solely for operating passenger 
trains might also be idle for long periods. 

It is evident that considerable economy could 
be achieved if both types of service could be 
handled with the same design of locomotive. 





When considering the construction of a loco- 
motive deriving power from a third rail, means 
must be found for maintaining tractive effort 
over the numerous gaps in the rail inevitable 
with such a system. Furthermore, the use of 
a conductor rail is impracticable in many 
sidings, so it was considered desirable to make 
provision for current collection from an over- 
head wire. 

All these considerations have naturally pre- 
sented difficulties in the matter of electrical 
design, and it will be seen from the following 
description that requirements have been success- 
fully met by the use of methods not, so far as is 
known, hitherto adopted. 


GENERAL ARRANGEMENT 


The new locomotive, to be seen in one of 
the photographs we reproduce, has two six- 
wheel bogies, carrying a box type body which 
has a driving compartment ac each end and a 
main equipment compartment between. In 
the middle of the main equipment compartment 
there is a train-heating electric boiler with 
feed water tank below. This boiler is completely 
partitioned off so that no escape of water or 
steam can enter the equipment compartment. 
Each axle carries a nose-suspended motor, 
coupled to the axle by straight spur gearing. 

Three sections of the roof have been made 
removable to enable the larger pieces of equip- 
ment to be lowered into or raised from the body 
by overhead crane, and sections of the body 
plating are secured by bolts instead of rivets 
to give easy access to the backs of switchboards. 
The boiler compartment is provided with 
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ing diagram, and the leading particulars of 
the locomotive are as follows :— 


British Railways, Southern Region ; Ei 


L Engineer's 


lectrica 
Department ; Electric Locomotive “ No. 20,003 " 


Nominal supply ee 
T. of service... 

Wheel ee 

Total weight ... 

Overall length... 

Overall width . 

Bogie wheel base a 
Axle centres on each bogie “an 
Bogie centres ... ee 
Total wheel base 

Wheel diameter ‘ 
Maximum service speed 
Balancing speed... .. 


Number of motors . 

Motor connections . és 
Traction motor voltage 
Type of motor.. pt eee 


Number of field taps 
Volume of cooling air/motor... 


One-hour rating of motors ... 
One-hour rating of locomotive 
Tractive effort : 
Nominal maximum 
One hour mer 
Continuous ... 
Control air pressure . 
Total number of running 
notches on controller : 
Rating of M.G. set 
Train is balan boiler 


Collector shoe base.. 


660V d.c. 

Mixed traffic 

105 tons 

58ft 3in 

8ft 7}in 

16ft 

sft 

28ft 6in 

44ft 6in 

42in nominal 

75 m.p.h. 

66 m.p.h. with 425-ton 
train 


3 in series 

400V 

Series wound, 
ventilated 

1 a 2 stages of field 
diversion) 

1350 cubic feet per 
minute 

245 h.p. 

1470 h.p. 


pressure 


45,000 Ib 

19,500 lb at 28-5 m.p.h, 
11,130 lb at 35-5 m.p.h, 
70 Ib per square inch 


26 

9kW at 150V 

380kW at 660V, 1000 Ib 
steam per hour 

36ft 6in 


Dinniee Chteehi ScHEME 
The basic problem is that of designing an 


equipment such that the hauling unit may be 
capable of accelerating at a reasonable rate 
and running economically at suitable speeds 
when hauling both heavy unbraked goods 
trains and express passenger trains, while 
possessing adequate means for hauling the 
heaviest trains over the longest gaps in the 
third rail. 

The solution adopted is that of using booster 
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1 No. 1 booster set 

2 No. 2 booster set 

3 No. 1 control frame 

4 No. 2 control frame 

5 Main control equipment frames 


One of the more valuable assets of an electric 
locomotive is its ability to operate continuously 
over long periods of time, without the necessity 
for stops or lay-overs for running attentions, 
such as coaling, oiling, cleaning fires, &c., 
required by steam locomotives. In order to 
maké full use of this availability, a locomotive 
has been designed which is capable of operating 
the heaviest goods trains or express passenger 
trains with equal facility. 

Nevertheless, it was felt that while the 
equipment as designed was sufficiently powerful 
for all normal service, cases might arise in the 
future, especially with heavy express passenger 
trains, where more power would be required. 
Provision has therefore been made for two 
locomotives to be coupled together in multiple 
unit and run as one locomotive. 





5 


6 Field control and reversing contactors 
7 Motor generator 
8 Battery compartments 
9 Battery exhauster 
10 Air reservoirs 
ARRANGEMENT OF ELECTRIC LOCOMOTIVE 


double doors in the side of the locomotive, 
through which either single elements or the 
complete boiler can be withdrawn. Other 
doors opening into the interior of the equipment 
compartment afford means of inspection while 
running. 

Large inlets are provided just above the 
cantrail over the booster sets to admit cooling 
air for the boosters and traction motors. Air 
for the booster sets is admitted to the interior 
of the equipment compartment through remov- 
able brush type filters. The traction motor 
cooling air is not filtered, but is ducted from the 
roof intakes direct to the blowers on the 
booster set shafts and thence to the traction 
motors. 

The positions of the various components 
of the equipment are shown in the accompany- 


No.1 End 


11 Line exhauster 
12 Boiler 
13 Boiler control contactors 


(motor generator) power units, and effecting 
control by varying the generator field current. 
With this arrangement every notch on the 
controller is a running notch, so that there is 
great flexibility in operation, there being 
twenty-six controller notches in all. 


Power CreculitTs 


The two booster sets on the locomotive each 
consist of a 600-V motor and a 0 to plus or 
minus 600-V generator direct coupled. Each 
set has a heavy fly-wheel of approximately the 
same diameter as the frame of the machine. 
This fly-wheel ismounted between the motor and 
the generator, and is provided with an electro- 
pneumatically operated Ferodo-lined brake 
acting on the rim for use in emergency. 

The three series-wound tapped-field traction 
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motors mounted on each bogie are connected 
in series with the generator of one of the 
pooster sets, the generator being connected 
electrically between the second and third motor 
of the series. 

By virtue of the energy stored in the fly- 
wheels, if the locomotive were to run on to a 
dead section of the conductor rail, it would 
charge it to approximately line voltage. In 
the case of a section switched out in the normal 
way for maintenance work, there would be a 

t risk of injury to the men working on 
the line. To avoid this danger the circuit is 
arranged so that the shoes remain dead unless 
they are in contact with a conductor rail which 
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arily pressed initiate a starting sequence. Cast 
iron grid starting resistances are mounted in 
ventilated compartments at the side of the 
locomotive... Separate resistance banks are 
provided for each booster set, and sections of 
resistance are cut out by electro-pneumatic 
contactors under the automatic control of 
current limit relays, until the booster motors 
are connected directly to the line. The whole 
process is automatic and requires no action on 
the part of the driver once the starting button 
has been pressed. 

When the locomotive, running under power, 
passes over a gap in the conductor rail the 
starting resistances are reinserted in circuit by 





ELECTRIC LOCOMOTIVE ‘** No. 20,003°° 


is energised from the source of supply, or unless 
the locomotive is taking its supply from the 
pantograph. In the latter case the shoes may 
be isolated by a special main switch provided 
on one equipment frame. 

Motor VoutTace ConTROL 


A theoretical diagram of the power circuits 
is reproduced herewith. At starting, the 
booster generator field is excited so that the 
booster generator supplies an e.m.f. slightly 
less than the line voltage, and opposing it. 
The excitation is so arranged that this condition 
always applies whatever the value of line 
voltage happens to be at the time. The condi- 
tion (as shown at (a) in the diagram) is described 
as ‘‘ booster generator bucking.’”’ Under buck- 
ing conditions the current flows through the 
generator in a direction opposing the e.m.f. 
generated by it. The booster generator, there- 
fore, acts as a motor and delivers power to 
the shaft. The power is absorbed by the 
booster motor which acts as a generator. In 
this condition the voltage across three traction 
motors in series equals the line volts minus the 
booster generator volts. 

On the middle notch of the controller the 
voltage across the booster generator terminals 
is zero, and the full-line voltage is applied 
across the three traction motors in series as 
shown at (b). 

When the booster generator field is excited 
so that the generator e.m.f. assists the line 
voltage, the booster motor acts as a motor and 
the booster generator acts as a generator, as 
shown at (c). In this condition the voltage across 
three traction motors in series equals the line 
volts plus the booster generator volts. At full 
boost this is approximately double the line 
voltage so that the voltage across each traction 
motor’is one-third of-1200, or 400V—the rated 
voltage of the traction motors. 

It may be noted that though double the line 
voltage is supplied to the traction motors at 
full boost, at no point of the system does the 
voltage to earth rise above line voltage, as can 
be seen from the accompanying diagram, in 
which the distribution of the voltages and the 
direction of the currents are shown. 


Booster Set ConTROL 
The booster sets are normally started by 
means of push buttons, which when moment- 


a ‘‘no-current’”’ relay. Meanwhile, the sets 
continue running on fly-wheel kinetic energy ; 
the booster acts as a plain shunt generator to 
maintain voltage on the traction motors and 
feed the line exhauster in place of the 600-V 
supply ; the booster generator continues to 
operate as before. It will thus be seen that no 
alterations in the traction motor circuits are 
necessary under gap conditions as they continue 
to derive power from the boosters so long as 
kinetic energy is available. 

When the collector shoes again come on to 
an energised conductor rail the starting resist- 
ances are once more cut out automatically, 
but using other current limit relays with a 
higher current setting than that used for normal 
starting of the boosters. In this way power is 
restored step by step to both boosters and trac- 
tion motors simultaneously. Voltage relays 
ensure that no power can be taken from any 
set at starting until it is running at its correct 
speed and generating the correct e.m.f. 

The booster sets are stopped by push buttons 
mounted in the cabs, labelled “‘ Booster Stop 
and Brake.’”’ When a button is pushed and 
almost immediately released there is a 
momentary application of the booster brake, 
which, by means of an interlock, breaks the 
feed to the booster control circuit. This is the 
normal means of stopping a booster set; the 
set is allowed to come’to rest naturally. If the 
same button is kept pressed the booster brake 
is held on and the set braked to standstill. 

All the booster control buttons and indicator 
lights are mounted on a panel attached to the 
centre of the front wall of the cab. On this 
panel are a “ Start ” and a “ Stop and Brake ” 
button for each of the four booster sets, in 
addition to overload reset and pantograph 
control buttons. 

As the locomotive is also designed for 
multiple-unit control with another similar 
machine, controls and indicator lights are pro- 
vided for a total of four booster sets. Booster 
set start and stop push buttons are also mounted 
on each of the two main equipment frames in 
the body of the locomotive. 


MasTER CONTROLLERS 


The master controller is mounted inside the 
driver’s desk and consists of a horizontal 
drum carrying a number of insulating cams, 





281 





each of which operates through its follower a 
silver butt contact switch. The horizontal 
drum is driven from the controller handwheel 
through bevel gearing. In addition to this 
main handwheel there is on the driver’s side 
a reversing handle, with “‘ Reverse,” “ Off,” 
‘Forward Full Field,” and ‘‘ Forward Weak 
Field ’”’ positions, and on the off side the control 
key switch, which has “On” and “ Off” 
positions, the handle being removable in the 
** Off ” position only. 

The mechanical interlocking in the controller 
is such that no conflicting movements can be 
made; when the control key switch is thrown 
to ‘‘ On,” the reverser handle may be moved to 
‘* Forward Full Field ”’ or to ‘‘ Reverse,”’ after 
which it is impossible to reverse the control 
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DIAGRAM OF POWER CIRCUITS 


key switch. The main handwheel can then 
be moved away from its off position to notch 1, 
and notching can thereafter be carried on up to 
notch 23. 

The notches 24, 25 and 26 control field 
weakening by two progressive stages of traction 
motor field diversion, finishing with a field tap 
stage. These notches cannot be taken until the 
reverser handle is moved to “ Forward Weak 
Field ” against a spring. On notching back 
below notch 24, the reverser handle flies back 
to the “‘ Forward Full Field’ position. The 
interlocking then prevents the use of notches 
24, 25 and 26, as before, until the reverser handle 
is again moved to “ Forward Weak Field.” 
All twenty-six notches are running notches. 

Whenever the main handwheel, shown in 
one of the illustrations, is away from the “‘ off ” 
position, neither the reverser handle nor the 
control key switch can be turned to the “ off” 
position. In addition, when the reverser handle 
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is not at the “off” position, a deadman’s 
pedal—of which there are two in each cab, one 
at each side under the desk—must be kept 
depressed by the driver’s foot. Release of this 
pedal breaks the circuit feeding to the 
traction motors and, after a timé delay, to a 
brake application in two stages, both on the 
locomotive and on the train if vacuum braked. 

The rate of acceleration is under the driver’s 
control subject to the overriding control of 
overload relays. Two ammeters are mounted 
on the desk in front of the driver. To assist 
him, the normal accelerating currents are 





DRIVING POSITION 


indicated by red marks on the scales. The early 
notches are graded so as to permit a very 
smooth start when working freight trains, and 
the large number of running notches makes it 
possible to choose one suitable to any running 
condition. 

Power supply to the traction motors is 
governed by electro-pneumatic reversers and 
contactors operated from the master controller, 
the booster generator fields being varied to 
obtain the required tractive effort, as pre- 
viously mentioned. The field tap is selected 
by an electro-pneumatic changeover switch. 
A portion of the field winding of each of the 
two booster generators is supplied from the 
battery. These windings are connected in 
series with one another, and with a bank of 
regulating resistances. The remaining portion 
of the field winding of each of the two booster 
generators is supplied from the line. These 
windings are also connected in series with one 
another and with a set of regulating resist- 
ances. The field reversing and discharging 
is effected by specially designed electro- 
pneumatic contactors. 

As far as possible, the motors on the two 
bogies and their associated electrical control 
equipments have been kept electrically and 
physically separate so that no fault shall disable 
more than half the locomotive tractive effort. 
In the case of the booster generator low-tension 
and line fields, change-over knife switches are 
provided so that should it be necessary to cut 
out one booster set in emergency its field can 
be cut out of the controlled circuit and replaced 
by substitutional resistances. 


ContrRoL EqureMENT Lay-OvutT 


The main control equipment is mounted on 
two main equipment frames in the body of the 
locomotive, one on each side of the boiler 
compartment. Each frame carries the line 
breaker contactors, booster starting dontactors, 
reverser, field tap switch, relays, &c., appertain- 
ing to one booster set and its three associated 
traction motors. The No. 1 frame houses, in 
addition, the shoe-isolating switch, the no- 
current relay and the earth fault relays. 

The lighter control equipment, including 
the boiler control panel and field control and 
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reversing contactors, is mounted against the 
side of the locomotive on the opposite side to 
the battery and the main resistances. 

Auxiliary lighting, compressor, exhauster, 
boiler, &c., control switches are placed in two 
auxiliary switch cupboards mounted one in 
each driver’s compartment, the cupboards 
forming part of the partitions between the 
driver’s compartments and the main equipment 
compartment. 

Current for the control circuits and for battery 
charging is provided by a 600/150V motor 
generator set of 9-kW capacity. The output 
voltage is kept constant within narrow limits 
by a generator shunt field regulator of the 
carbon pile type. A substitutional resistance 
is provided which may be used to maintain the 
l.t. supply from the motor generator set in 
case of a failure of the carbon pile regulator. 

A ninety-eight-cell nickel-cadmium battery 
is carried in well-ventilated compartments on 
one side of the locomotive. The doors to these 
compartments are on the outside of the body, 
and there is no connection between the battery 
compartment and the locomotive interior. 

The battery normally floats across the 
auxiliary motor generator set, receiving a small 
trickle charge. Should the motor generator 
set supply fail, the battery supplies the control 
circuit, the main booster set low-tension fields, 
the lights and the small exhauster. 

Current is collected from the conductor rail 
by eight standard Southern Region collector 
shoes, two on each side of each bogie, 
mounted on shoe beams supported from the 
axle-boxes. 

A spring-operated double-pan pantograph is 
mounted in the middle of the roof to enable 
current to be collected from an overhead wire 
when the locomotive is operating in sidings so 


equipped. 
Exectric TrRAIN-HEATING BoILeR 


An electrically heated single-drum boiler 
in the middle of the equipment compartment 
supplies steam when required for heating 
coaches attached to the locomotive. It is 
designed to meet the normal heating needs of a 
twelve-coach train. 

The boiler stands above its feed-water tank, 
and both are partitioned off from the equipment 





EQUIPMENT IN SIDE CORRIDOR 


in a separate compartment. The tank-filling 
openings are arranged so that normal steam 
locomotive water cranes may be used. These 
openings are in the side walls of the locomo- 
tive and are accessible only from outside, in 
order to prevent entry of water into the elec- 
trical equipment compartment during filling. 
The boiler heating elements are open-coil 
spiral-wound wires stretched in quartzite tubes 
which are inserted in the tubes. There are 144 
elements, connected six in series, with a separate 
cartridge type fuse in an enclosed holder in 
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each circuit. The elements are divided into 
three groups, each supplied through a soparate 
contactor controlled by a steam pressure 
switch. The steam pressure switches are 
calibrated to operate at three slightly diiferent 
pressures, so that the number of elements cut 
in will depend on the steam demanded from the 
boiler. When the locomotive enters a gap in 
the conductor rail the boiler, being fed from the 
shoe side of the main line breakers, is isolated 
from the booster sets and consequently cannot 
drain kinetic energy from them. 

Feed water is supplied by a horizontal elec. 
trically driven reciprocating pump. The p 
motor is fed through a contactor, the coil circuit 
of which is controlled by a water level oporated 
switch. This control switch has a water chamber 
with a floating ball which rises or falls with 
changing water level, and operates a pair of 
quick-action electrical contacts. 

A water level safety thermostat is also pro- 
vided immediately above the top row of element 
tubes and connected to them by a copper strip, 
It is set to trip at a relatively high temperature, 
which will not occur unless the water level falls 
below the level of the top row of tubes. In such 
an event the operation of the thermostat inter. 
rupts the control supply to the heater contactors 
and shuts down the boiler. 


OrHER AUXILIARY EQuIPMENT 


Compressed air is furnished by two Westing. 
house ‘“ D.H.25” motor-driven compressors 
hung from the underframe between the bogies, 
These compressors, which have a capacity of 
25 cubic feet per minute, also provide the air 
for actuating pneumatic sanding gear, whistles, 
window wipers, the pantograph and electro. 
pneumatic control gear. Two Consolidated- 
Reavell motor-driven vacuum exhausters are 
provided, one operating at line voltage and the 
other from the 150-V battery. The second 
unit facilitates the maintenance of the vacuum 
when the locomotive collector shoes are pass- 
ing over very long gaps in the conductor rail. 

The mechanical parts of the locomotive 
were designed and built to the requirements of 
Mr. O. V. Bulleid, chief mechanical engineer, 
Southern Region, in the railway’s workshops. 
The electrical equipment has been developed 
from that originally designed for the first 
electric locomotive, ‘‘ No. C.C.1” (now “No, 
20,001 ’’), which owed its first realisation and 
final production as a successful power unit to 
Mr. Alfred Raworth, formerly chief electrical 
engineer of the Southern Railway. 

This original scheme was supplemented, and 
in some aspects redesigned, in the light of 
experience, and was built into the second loco- 
motive (now “ No. 20,002 ’’) under the guidance 
of Mr. Raworth’s successor, Mr. C. M. Cock, 
the last chief electrical engineer of the Southern 
Railway, the English Electric Company, Ltd., 
being the contractors for both electrical 
equipments. 

‘‘ No. 20,003,” therefore, embodies all the 
knowledge and experience built up over a period 
of some eight years with the first two locomo- 
tives, and contains some of the most modern 
apparatus of its kind. The whole of the elec- 
trical equipment, with the exception of the 
control battery and the compressors, was 
supplied by the English Electric Company, 
Ltd., acting as main contractors, to the require- 
ments of Mr. 8S. B. Warder, electrical engineer, 
Southern Region. 


—————_+—_—_——_ 


ExHIBITION OF INDUSTRIAL ARCHITECTURE.— 
An exhibition showing recent examples of industrial 
construction which are of architectural interest 18 
now being held at the Royal Institute of British 
Architects, 66, Portland Place, W.1. The object 
of the exhibition is to illustrate the necessity for 
co-ordination of technical, functional, and archi- 
tectural requirements in the planning of industrial 
undertakings and the role which the architect has to 
fulfil in this respect. In conjunction with this 
exhibition, a conference entitled ‘‘ The Architect in 
Industry ” was held at the Institute on March 3rd 
and 4th, and architects and industrialists discussed 
the problems of factory planning and construction. 
The exhibition is free, and will be open daily until 
March 26th. 









a ee ee ee ee ae. ee ee. 


a ah ab ase 









eS aS eee SS SS eee 





March 11, 1949 


The Production of Colloidal 
Concrete 


Tue characteristic feature of the methods 
of concreting which are briefly described below 
ig that the mixing process is simplified by the 
exclusion of large aggregates. These large 

gates, which should exceed lin in size, 
are placed directly into the formwork, and a 
golloidal mixture of cement, sand and water 
js poured over them to form the concrete. 
A grout of cement, sand and water, mixed in 
the usual manner, would not be sufficiently 
fuid to penetrate between the interstices of 
the aggregate and produce a dense concrete. 
Because of the fineness of the cement particles 
they are difficult to wet, since they tend to 
cling to each other, and when dry are each 
surrounded by a gaseous envelope. The sur- 
face area of the cement particles represents 
approximately 80 per cent of the surface area 
of all the constituents, and that of the sand 
represents about 19 per cent of the whole. 
Therefore, if both the cement and the sand 
are very efficiently wetted, there remains only 
| per cent of the surface area dry and this can 
be wetted by pouring on to the stone a specially 
mixed grout, which is more fluid than a grout 
mixed in the ordinary way. 

This fluid colloidal grout can be produced 
by the use of two methods. In the first of 
these a suitable liquid is added to the mix- 
ture to increase the solubility of the sand and 
cement ; an example of this is the “‘ Cheecol ” 
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COLLOIDAL MIXER 


liquid manufactured by Cheecol Processes, 
Ltd. The second method employs a special 
mixer, which is in effect a type of colloid mill, 
to produce the colloidal solution ; an example 
of this is the mixing plant produced by Colcrete, 
Ltd. 

The essential principles of the roller mixer 
of Colerete, Ltd., may be seen from the sketch. 
The mixing tank is mounted on trunnions, 
through which passes a shaft carrying the 
roller A, which is about 8in in diameter. 
This roller rotates in a counter clockwise direc- 
tion at about 1200 r.p.m. and the sand, cement 
and water mixture is drawn through a volute- 
shaped cavity between the drum and the cowl B. 
The cowl is hinged at C so that the gap at the 
end of the volute may be adjusted. A knife- 
edged plate D nearly touches the roller immedi- 
ately below the back edge of the cowl, and cuts 
off the liquid and directs it to the back of the 
tank, so that complete mixing is secured. The 
mixer deals with 1 cwt of cement per mix, and 
under favourable conditions the output is said to 
be sixty mixes per hour. After euch mixing, 
the grout is tipped from the mixing tank into 
@ sump, which is provided with a pump, 
powerful enough to deliver the grout against 
& head of 15ft. In the Colcrete Mark III mixer, 
which has approximately the same output, 
there are two stages of mixing. In the first 
unit cement and water are intimately mixed 
in aboyt fifteen seconds, and are then trans- 
ferred to a second unit, where sand is added 
and mixed. The rotor of the second unit also 
serves to pump the grout from the mixer 
through 2}in hose to the work. . 

The ‘distance to which the colloidal grout 
will penetrate efficiently will vary with the 
size of the aggregate, and for aggregate of a 
minimum size of lin a depth of 3ft may be 
grouted directly. Greater depths than this 
may be concreted by introducing metal tubes 
into the aggregate at suitable intervals. 
Furthermore, where a hard-wearing surface is 
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required, small-sized stone may be thrown on 
to the top of the work before the final screeding, 
but after the grout has been poured. 

Apart from the advantage of labour-saving, 
several specific merits are claimed for colloidal 
concrete. Large-sized aggregates need less 
crushing, and hence are cheaper, and although 
the minimum size is stipulated to be lin, 
the larger stones may be as large as one half of 
the depth of the concrete. In a normal con- 
crete mix, there is less than one cubic yard of 
aggregate in a cubic yard of the completed 
material, but with the colloidal concrete one 
cubic yard of aggregate goes into one cubic 
yard of work. Thus a saving in cement and 
sand is effected without impairing the quality 
of the work. Also, the actual process of con- 
creting is. speeded up, which results in an 
economy of construction joints. Lastly, the 
colloidal grout will not mix readily with water, 
so that completed work will be relatively 
unaffected by rain, and grouting can be carried 
out under water without appreciable incon- 
venience. 





Compressed Ait Unloading 
Devices 


Two interesting new developments in un- 
loading devices in compressed air plant, a 
starting unloading valve, and a pressure un- 
loader, have been developed by Lacy-Hulbert 
and Co., Ltd., of Boreas Works, Beddington, 
Croydon, Surrey. 

StarTInG UNLOADING VALVE 


The ‘“ Boreas” starting unloading valve 
is designed for use primarily in cases where an 
electrically-driven air compressor is arranged 
for automatic stopping and starting by means 
of a pressure switch at predetermined limits 
of pressure in the receiver. In such cases the 
problem is to unload the compressor delivery 
line at starting, to allow the motor to start and 
reach full speed with minimum starting current. 

In the case of smaller motors, which are 
started direct on the line, it is important to 
keep the starting current low, while in the case 
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Compressor delivery pipe 
Air receiver 

Unloading valve 

Bleeder valve 

Pressure switch 

Dashpot spring 
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Dashpot piston 

10 Dashpot regulating valve 
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AUTOMATIC STARTING UNLOADING VALVE 


of larger motors with star delta starting the 
moter would in most cases not start at all 
against more than about 40 per cent of the 
full working load. +The starting unloader 
provides a means whereby the compressor 
can be started against ‘no load” when there 
is pressure in the receiver. 

This valve, to be seen in the drawing we 
reproduce, is fitted to a branch on the com- 
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pressor delivery pipe to the receiver, a check 
valve being fitted between the unloader and 
receiver. 

The unloading valve consists of a mushroom 
valve, controlled by a dashpot piston at the 
base of the stem. When the compressor is 
automatically stopped, the air in the com- 
pressor delivery‘pipe is exhausted to atmosphere 
by an electrically operated bleeder valve 
attached to the pressure switch. This reduc- 
tion in pressure in the delivery pipe allows the 
mushroom valve to be lifted off its seat by a 
spring on the underside of the dashpot piston. 

When the compressor is automatically 
started the delivered air passes under the 
head of the mushroom valve and through an 
exhaust orifice to atmosphere. The valve and 
exhaust orifice are so designed that, as the air 


passes through the valve, there is a breakdown 
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PRESSURE UNLOADING VALVE 


of pressure and the pressure on the exhaust 
side of the valve is less than that on the top. 
Under the influence of this pressure difference, 
the valve starts to close gradually owing to 
the action of the dashpot. The rate of closing 
and, consequently, the period of unloading, 
can be controlled by adjustment of the dash- 
pot regulating valve. 

We are informed that the new starting 
unloader is at present available for outputs 
up to 200 cubic feet of free air per minute. 


PRESSURE UNLOADING VALVE 


The “‘ Boreas ”’ pressure unloader shown in the 
second drawing is intended for use with an air 
compressor which is running continuously. 
It enables the machine to run light when the 
pressure in the receiver reaches a predetermined 
maximum. The unloader is mounted on a 
branch in the delivery pipe from the com- 
pressor, a check valve being fitted between 
the unloader and the air receiver. Unloading 
is effected by the automatic opening of the 
valve to atmosphere when the predetermined 
maximum pressure is reached. 

The pressure unloader consists of a disc 
valve, which is carried by an air dashpot 
piston, and, under normal working conditions, 
the pressure of the air in the compressor delivery 
pipe holds the valve down on its seat. In this 
the air pressure is assisted by a spring acting 
on the piston. 

When the predetermined maximum pressure 
in the system is reached, a relay valve on the 
receiver operates and allows compressed air 
to enter a cylinder at the base of the unloading 
valve. The air pressure causes a piston in 
the cylinder to move upwards. A rod attached 
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to the piston makes contact with the valve, 
and raises it off of its seat to allow the air 
from the compressor delivery pipe-line to pass 
through and away to atmosphere. A silencer 
is usually fitted at the exhaust orifice. 

The compressor continues to pump direct 
to atmosphere until the receiver pressure 
drops to the predetermined minimum, when the 
relay reacts, allowing the pressure below the 
unloading valve piston in the cylinder to fall. 
The valve is then returned to its seat by the 
spring and the compressor is brought on load 
again to pump into the receiver. 

A characteristic claimed for this valve is that 
it is absolutely positive in operation. The pres- 
sures at which it will cut in and out are, of 
course, determined by the air relay setting. 

The pressure unloading valve is made in 
sizes from }in to 2}in to deal with volumes up 
to 200 cubic feet free air per minute. 


_—— 


An Australian Briquetting Plant 


ALTHOUGH the State of Victoria is deficient 
in black coal supplies, this is largely compen- 
sated for by the presence of vast deposits of 
“brown coal,” which occur usually at a short 
distance below the surface and extend to 
great depths. Thus, mining is, generally, by 
the “open cut ” system. The most important 
of these deposits are in the Latrobe Valley, 
where mining at Yallourn has been in full 
operation for twenty-five years, whilst another 
project, at Morwell, is in course of active deve- 
lopment. 

At Yellourn, where the depth of the “ over- 
burden ” averages only 40ft above a coal deposit 
about_200ft thick, there is the largest electricity 





322 H.P. SLIPRING MOTORS DRIVING 
BRIQUETTING PRESSES 


generating station in the state. This is owned 
and operated by the State Electricity Com- 
mission and has a capacity of 175,000kW. 
The 1948 output of the station amounted 
to no less than 1,224,000,000kWh, raw 
brown coal from the adjacent coalfield being 
used exclusively for firing the twenty-two 
boiler units. This accounted for 3,750,000 
tons out of the total of nearly 6,000,000 tons 
of raw coal won from the open cut. 

As, however, the moisture content of this 
fuel is very high—61 per cent at Morwell and 
66 per cent at Yallourn—it is not economical 
in its raw state for industrial use because of 
the excessive cost of transport to other sites. 
For these reasons an important briquette- 
making industry, pioneered at Yallourn, is 
being further developed at Morwell, six miles 
distant. 

From the 2,000,000 tons of raw coal not 
required for steam raising at the Yallourn 
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power station, over 500,000 tons of briquettes 
are being made annually at the neighbouring 
briquette plant. These briquettes are trans- 
ported to power stations in a number of dif- 
ferent areas, such as Melbourne, Geelong, 
Ballarat and Richmond, as well as to various 
industrial and domestic users. A new open- 
cut and two briquette factories to be con- 
structed at Morwell, will produce 1,300,000 
tons of briquettes annually. 

.The briquettes are formed by first crushing 
and screening the raw material, which is then 
passed through steam-heated driers, where 
its moisture content is reduced from 66 per 
cent to about 15 per cent. Then the hot, 
dried coal is partly cooled by forced air 
draught and is conveyed to the presses, where 
it is formed into briquett=s of the desired size, 
no binding agent being used. These presses 
exert a pressure of about 200 tons and the 
accompanying illustration shows a group of 
four G.E.C. slipring motors driving these 
presses through ropes. The motors are heavy- 
duty, pedestal-bearing machines of the open 
type, each rated at 322 h.p., 6600V, three- 
phase, 50 cycles, 418 r.p.m., speed control 
being effected by means of rotor resistances. 
They were manufactured at the G.E.C. Engi- 
neering Works, Birmingham, England, and 
were supplied through the company’s asso- 
ciates, the British General Electric Company, 
Pty, Ltd., of Australia. 


ee 


Motor Winding Impregnation 


To ensure that every motor winding is a 
solid, imporous mass, capable of withstanding 
adverse running conditions, the Hopkinson 
Electric Company, Ltd., Cardiff, has adopted 
a system of impregnation in which every stator 
and rotor winding is completely immersed 
in impregnating varnish. A clear, oil-modified 
synthetic resin varnish having good penetra- 
tive powers is used for this process and it is 
claimed that the petroleum type solvent has 
no effect on the polyvinal acetal enamel with 
which the winding wire is coated. Subsequent 
heat treatment in a convection oven dries out 
the solvent and hardens the varnish by poly- 
merisation, leaving the windings a clean, solid, 
impervious mass. 

When the wound stators and rotors reach 
the end of the winding shop they are inspected, 
tested and placed on trolleys for transfer to 
the impregnating plant. There each unit is 
slowly immersed by hand in the varnish. 
This part of the operation is not mechanised 
because the period of immersion varies for 
each winding ; in practice each part is allowed 
to remain in the varnish for a predetermined 
time after the bubbles have ceased to rise. 

After removal from the dipping tanks, the 
windings are placed on draining racks and are 
then transferred to a conveyor, which carries 
them through the convection oven. This stage 
of the process is fully mechanised and the gas 
heated oven embodies automatic control to 
maintain the required chamber temperature. 
A system of ducts and fans is incorporated, to 
provide a flow of air and remove the evaporated 
solvent. When the windings arrive at the 
delivery end of the conveyor they are suffi- 
ciently cool to be handled and are transferred 
to the finishing section, where they are again 
inspected and tested before being passed to the 
assembly shop. 





A Small Circulating Pump 


A RECENT addition to the range of centri- 
fugal pumps made by Holden and Brooke, 
Ltd., Sirius Works, Manchester, 12, is the small 
“* Selfette ” circulator, illustrated herewith. 

This circulator is intended for installation 
in low-pressure heating systems, and can be 
connected directly into a heating main. Its 
design is so arranged that it can be installed 
without necessity for special foundations 
or heavy supports. 

Pumps of this type are being made in three 
sizes, for 1}in, 2in and 3in mains, and driven 
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by }, 4, and 4 h.p. motors, respectively. The 
smallest size circulates from 5 gallons per 
minute against a head of 5-3ft to 2-3 gallons 
a minute against a head of 30ft; the largest 
from 5 gallons per minute against a head of 
12-6ft to 85 gallons a minute against a 
head of 4: lft. 

As can be seen in the illustration, the pump 
cover is extended to form a platform for the 
vertically-mounted driving motor, and par- 
tially encloses a moulded rubber coupling, 
through which the drive is transmitted. Tho 
motor, which has been specially designed 
for this type of pump, is mounted on anti- 
vibration, pads on the platform. A packless 





HOT WATER CIRCULATING PUMP 


gland and seal within the cover is designed 
to give long service without attention. The 
top bearing of the pump spindle is lubricated 
from an oil reservoir formed in the pump 
cover, and the bottom bearing is of the self- 
lubricating type. 

Servicing and maintenance of the pump is 
simplified by an arrangement which permits 
the withdrawal of the complete motor and 
rotating element on the removal of the four 
cover studs of the pump. 


— —_—»-——__—— 


Tae G.M.T.A. Crarrsman’s CERTIFICATE.— 
One of the few trades which still demands a very 
high standard of individual craftsmanship is the 
gauge and tool industry, and the Gauge and Tool 
Makers’ Association has for some time endeavoured 
to maintain that standard and to encourage young 
men to enter the industry and adopt toolmaking 
as their career. With that end in view, the Associa- 
tion’s first step, through its Education and Appren- 
ticeship Committee, was to prepare and issue 
a model Deed of Indenture, which is now widely 
used by members in connection with their domestic 
apprenticeship schemes. The Association is now 
launching a scheme for award under certain con- 
ditions of a craftsman’s certificate signed by the 
president, chairman, and secretary, and bearing 
the association seal. It is felt that there are a 
considerable number of apprentices who follow 
courses of technical education and are more inter- 
ested in becoming highly-skilled craftsmen in their 
trade than in absorbing matters which relate purely 
to design, planning and administration; and it is 
therefore hoped that, in the gauge and tool industry, 
this craftsman’s certificate will provide an incentive 
to this type of youth compatible with the national 
certificates now awarded for the more technical 
courses of study. Applications for award of the 
certificate, which must be made on the special form 
available from the association offices at Standbrook 
House, Old Bond Street, London, W.1, will be 
considered from persons who have served a bona- 
fide apprenticeship with a firm which is a member 
of the association and have also passed the final 
examination of the City and Guilds of London 
Institute course in machine shop engineering. 
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Canadian Engineering News 


Research 

A new development by the National 
Research Council during the year 1948 was the 
establishment of a Crown company called 
Canadian Patents and Development, Ltd. 
The company will not be a manufacturing unit 
and it will sell nothing but ideas and inventions ; 
it was organised to perform certain duties and 
functions of the Council, which could not be 
done effectively by other means. The board of 
directors of this new company is composed of 
representatives from industry, from universities 
and from the National Research Council. The 
primary purpose of the new company is to 
make available to industry through licensing 
arrangements the inventions, new processes and 
improvements in processes developed by the 
scientific workers of the Council. It is antici- 
pated that the company will eventually have 
charge of all Government-owned patents that 
can be made available to industry, including 
some 1300 enemy patents now held by the 
Custudian of Enemy Property. 

Touching on other developments during the 
past year, the Council’s annual review discloses 
that from the atomic energy project at Chalk 
River radio-isotopes have been supplied for 
research purposes to nineteen approved labora- 
tories across Canada. In December, a con- 
ference of about 120 leaders of Canadian 
industry was held at Ottawa for the purpose of 
acquainting them with the kinds of uses that 
they might make of radio-active isotopes in 
their processes. At this conference practical 
examples were given of the many ways in which 
radio-active materials at Chalk River can be 
used to improve existing methods of production, 

At Ottawa a new building is being constructed 
to provide badly needed additional laboratory 
facilities for work in applied chemistry. Much 
of the work of this branch consists of tests and 
service work for Government departments and 
industry, and the development of testing pro- 
cedures or methods in the preparation of 
Government specifications. A rain repellent 
developed in this branch has been accepted and 
put into use on the windscreens of aircraft 
flown by the Royal Air Force and the Royal 
Canadian Air Force. A new method is being 
developed for the recovery of oil from the 
Athabaska tar sands by flash distillation in a 
fluidised bed of sand. 

In the Division of Physics a new spectroscopy 
laboratory has been established. Work is also 
being done on the continuous recording of 
cosmic-ray intensities in order to learn more 
about this important subject. A special Geiger- 
counter equipment developed during the year 
as an aid in prospecting for radio-active ores 
was given field tests. This equipment is 
expected to be very useful to the mining 
industry. Among the electronic devices 
developed was an infra-red detector for locating 
hot joints on transmission lines. 


Steel 
No major steel-producing country in 
the world can equal or even approach, propor- 
tionately, the progress Canada has made in 
building up steel production since before the 
war. Steel capacity in the United States has 
increased 17} per cent in the last ten years, but 
in Canada it has increased 70 percent. In 1948, 
operating at capacity, and without interruption 
all through the year, the steel industry of 
Canada produced over 3,150,000 tons of ingots 
and castings, and, in doing so, established a 
new record. Production in 1947 was 2,945,166 
tons; in 1944, at the height of the war, it 
totalled 3,016,162 tons, and in 1939 amounted 
to 1,551,054 tons. 

Canada imported in 1948, semi-finished, 
rolled and drawn forms of steel to the equi- 
valent of 1,100,000 tons of ingots, which, after 
allowing for exports, made the total supply of 
steel to the Canadian murket for the year about 
4 million tons. The opinion that a substantial 
increase in Canadian steel capacity is needed 
immediately is natural in view of continuing 
shortages. However, there are temporary 
and abnormal factors included in the present 
aggregate demand, some of which are beginning 
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to show signs of having run their course. Current 
steel production in Canada is at a rate two and a 
half times the average for the five years just 
before the war. To make this possible and 
broaden the range of steel products made in 
Canada, approximately 130 million dollars 
has been spent on the plants of three major 
producers since 1939. 


Pulp and Paper 

Canada’s pulp and paper industry in 
1948 established new records of production and 
new records of usefulness and service to the 
country. The best index of the industry’s pro- 
ductivity lies in the output of wood pulp which 
is sold either in that form or converted into 
paper or paperboard. Production of pulp in 
1948 was some 7} million tons, compared with 
7-2 million tons in 1947 and only 5 million tons 
in 1944. The value of the output of the pulp 
and paper mills in 1948 was 800 million dollars 
annually, of which some 600 million dollars 
came from exports. The value of the industry’s 
output is now twice that of the value of 
Canada’s wheat or automobile production, and 
substantially greater than all the mineral pro- 
duction of the Dominion. 

While in 1948 the industry established new 
records of production, operations in the mills 
suffered those curtailments which inevitably 
overtake any industry operating at its full 
capacity, particularly as both mill and woods 
operations depend in large measure on weather 
conditions. The 1947 drought reduced water 
supplies in the lakes and reservoirs which 
froze before the usual autumn rains. Many mills 
at the time suffered a water shortage and a 
number of machines were unable to operate 
for several months. The situation was not 
corrected until the melting snows and the 
spring rains of 1948 permitted larger operations. 

For the second year in succession, the news- 
print mills operated throughout the year at full 
capacity and produced more than 4} million 
tons of paper, an increase in output of about 3 
per cent over 1947. While no new newsprint 
mills were built in 1948, substantial capital 
expenditures were made for modernisation and 
betterments, both in the mills and in the 
forests. During the year these expenditures 
totalled some 56 million dollars; over the last 
three years they amounted to 145 million dollars. 


Beauharnois Expansion 

Test running of a new generator 
recently marked completion of the first stage 
of an electric-energy project in the Province of 
Quebec that eventually will produce 2,000,000 
h.p. The test was carried out at the plant of 
the big Beauharnois development on the St. 
Lawrence River. When the new generator 
is connected with transmission lines, the whole 
Beauharnois plant of fourteen turbo-alternators 
will be producing 700,000 h.p. for Montreal 
Island, the Valleyfield industrial area, and 
parts of the Province of Ontario. Concurrently 
with the work of completion of the first stage, 
a start has been made with the development of 
the second stage of twelve units, expected to 
produce a further 600,000 h.p. upon completion 
in 1951. The present plant, operated by Quebec 
Hydro-Electric Commission, was started in 
1932. War interrupted installation of the 
machinery and it was only recently that the 
remaining alternators were installed. When 
the second plant is completed a third will be 
started, bringing the total capacity to 2,000,000 
h.p. and completely harnessing the water 
flowing through the 15-mile Beauharnois Canal. 


Quebec Steel Plant Expansion 

Extensive improvements and expan- 
sion to the plant of Canadian Unitcast Steel, 
Ltd., at Sherbrooke, Quebec, is scheduled for 
completion within the next eighteen months. 
Five major improvements are scheduled. 
A new melting building will house scrap- 
handling equipment, a new 3-ton electric 
acid-melting furnace, transformer room, sand 
and scrap storage, chemical and physical labora- 
tories, auxiliary furnace equipment, bridge 
cranes, &c. This development is well under 
way and the new furnace is now in operation. 
A second projected improvement includes 
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installation of sand handling, preparation and 
reclamation equipment, structural enclosures, 
mechanical shakeout equipment, sand mills, 
magnetic separators, vibrating screens, and 
all equipment pertinent to controlled reclama- 
tion and preparation of moulding and core 
sands. An extension to the present foundry 
buildings will give increased moulding area 
for small moulding production, and will be 
equipped with jolt-squeezer moulding machines, 
moulding conveyors, pouring platforms and 
monorail cranes, A core-room addition will 
be built containing modern tower core and 
batch ovens, all automatically controlled ; core- 
machines, core-blowers and pertinent equip- 
ment. The Sherbrdoke plant will be devoted 
to the manufacture of light electric steel, cast- 
ings. When the improvements are éffected, 
capacity will be more than trebled. 
Titanium Ore Project 

Following reports of the discovery 
of what may prove to be the world’s greatest 
deposit of titanium ore, in the Lake Allard 
district, 400 miles north east of Quebec City, 
plans have been announced for the expenditure 
of about 25,000,000 dollars for development 
purposes. A railway, 28°6 miles long, estimated 
to cost 10,000,000 dollars, will link the 
promising new area with the wharves and 
docks at Havre St. Pierre, whence the ore will 
be shipped by water directly to Sorel, where 
it will be refined in a modern new smelter, 
to be constructed at an estimated cost of 
between 12,000,000 and 14,000,000 dollars. 
Eventual expenditure on the project is ex- 
pected to total about 150,000,000 dollars. 
Development of the whole project will require 
a minimum of 500,000 h.p. of electricity. 


Bridge River Hydro-Electric Station 


The Bridge River hydro-electric 
scheme, the largest in Western Canada, which 
has been developed by the British Columbia 
Electric Railway Company in mountain country 
130 miles north-east of Vancouver, went into 
operation recently, nine months ahead of 
schedule. The development is to be followed 
by a second 62,000 h.p. generating unit in 
the spring of 1949, and a third of equal capacity 
in October, 1949, and will assure the industrial 
and domestic power future of the lower main- 
land of British Columbia. The total estimated 
cost of the first three units is 22,000,000 
dollars, excluding 5,000,000 dollars spent 
earlier for building the first tunnel, town- 
site and procurement of rights of way. The 
186,000 h.p. generated by the three units, 
combined with existing production facilities, 
is estimated to be adequate to handle all 
power needs until the autumn of 1951. The 
project involved building a diversion dam 
and storage dams on Bridge River, and a 
2} mile tunnel cut through a mountain. 
From the tunnel a penstock drops the water 
to the generating station on the lake shore 
below. A 130-mile transmission line, built 
through some of the most mountainous sec- 
tions of British Columbia, carries the new 
electrical power to Greater Vancouver and lower 
mainland areas. The line is designed to carry 
more than 200,000 h.p. at 230,000V. 


Railway Equipment 
The year 1948 was perhaps the greatest 
in history for the railway rolling stock industry 
in Canada, and production would have reached 
far greater heights had more steel been avail- 
able and had international monetary develop- 
ments freed more hard currency to Canada’s 
export customers. A feature of the year was 
the large orders placed by Canadian railways 
for rolling stock replacements, deferred during 
the war years. By 1950 Canadian railways 
will have largely overcome rolling stock defi- 
ciencies, which accrued between 1939 and 1945. 
Because of the steel shortages—which remained 
critical despite the best efforts of the Canadian 
Government to increase production—Canadian 
firms were obliged to refuse business offered 
them from various parts of the world. 
In the rolling stock industry domestic and 
export orders promise to keep plants occupied 
during 1949 and well into 1950. 












Iron and Steel Production 


The British steel industry achieved in 
February the highest production rate in its 
history, its weekly average output of ingots 
and castings being 311,100 tons, which repre- 
sents an annual rate of 16,176,000 tons. The 
best month recorded previously was November, 
1948, when production was at an annual rate 
of 15,760,000 tons. In February last year 
steel output was running at an annual rate of 
15,049,000 tons. Pig iron output last month 
averaged 181,200 tons a week, which repre- 
sents an annual rate of 9,422,000 tons, com- 
pared with a rate of 9,169,000 tons in February, 
1948. 

Commenting on last month’s production, 
the British Iron and Steel Federation says 
that, while February is not a holiday month, 
output is often affected by bad weather. 
This year, however, weather conditions have 
been particularly favourable. The home scrap 
drive is going well and scrap supplies are being 
maintained well above normal expectations. 
In addition, the flow of imported scrap has 
improved considerably. 


Monopolies and Restrictive Practices 
Commission 

The President of the Board of Trade 
announced last week the first six industries 
to be investigated by the Monopolies and Re- 
strictive Practices Commission. They- are 
electric filament lamps, for illumination or 
otherwise; discharge lamps and fluorescent 
lamps; instruments, appliances, equipment, 
apparatus, materials and accessories wholly 
or mainly used in dentistry ; insulated electric 
wires and cables; match-making machinery ; 
matches, and rainwater goods, soil goods, 
and miscellaneous builders’ castings, made of 
east iron. In all cases the investigation is in 
respect of supply in the United Kingdom, and 
in the case of the match industry, in respect of 
exports as well. 

The Commission will report to the President 
of the Board of Trade as to whether conditions 
to which the Monopolies and Restrictive Prac- 
tices (Inquiry and Control) Act applies do in 
fact prevail in these industries, and if so whether 
the conditions or any of the things done may 
be expected to operate against the public 
interest. Any person or organisation wishing 
to offer evidence on the subject matter of the 
cases now announced should write to the 
Secretary of the Monopolies and Restrictive 
Practices Commission, 37, Upper Brook Street, 
London, W.1. 

It will be recalled that the Commission was 
constituted in January with Sir Archibald 
Carter, K.C.B., as chairman, under the Mono- 
polies and Restrictive Practices (Inquiry and 
Control) Act, 1948. The main purpose of the 
Act is to provide for the investigation of mono- 
polies and restrictive arrangements in industry 
and trade, and to give the Government powers 
for dealing with those which are found to work 
against the public interest. The Commission 
does not itself initiate inquiries, but will 
investigate matters referred to it by the Board 
of Trade. 


American Management Techniques 
Some observations on American man- 
agement techniques and their bearing on pro- 
ductivity in British industry were made by 
Mr. A. P. Young, chairman of the Institution 
of Works Managers, in an address to that 
Institution on Wednesday of last week. Mr. 
Young has recently returned from a tour in 
the U.S.A., during which he visited industrial 
establishments and discussed production prob- 
lems with numerous people. 

Claiming that British workers were still the 
best in the world, Mr. Young said that the 
average hours worked in British factories were 
at least 10 per cent greater than in the U.S.A., 
where the five-day, forty-hour week was 
universal. The average level of productivity 
in the U.S.A., he continued, was now a little 
more than twice as great as in Britain, funda- 
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mentally because the horsepower harnessed 
to every American worker was correspondingly 
greater. If individual productivity was com- 
pared, there was, Mr. Young asserted, ‘‘ nothing 
in it.” The problem facing British industry 
was, therefore, to raise the horsepower at the 
command of the worker. The prelude to that, 
he suggested, was simplification and standar- 
disation of design, before the manufacturing 
layout was planned. As had been well proved 
in the U.S.A., raising productivity was largely 
a question of eliminating waste in three main 
directions: mechanical and heat energy ; 
labour, by hand and brain ; and materials. 

Mr. Young found that in the U.S.A. the 
status and authority of the works manager 
were higher than in this country, as he was 
given full control of all the productive func- 
tions. British works management, he felt, 
could learn much from American techniques 
and practices in that respect. There was the 
attitude of mind that was truly progressive, 
that was not afraid to try something new 
because it had not been done before, that 
viewed difficulties as opportunities, and that 
was never complacent, but always viewed a 
good job of work as a stepping-stone to some- 
thing better. In addition, Mr. Young said, 
the “housekeeping” in American factories 
was greatly superior to our own, and American 
industry was strikingly ahead of ours in mecha- 
nical handling. This, he thought, helped to 
explain the higher ratio between “ direct ” 
and “‘ indirect ’ workers which prevailed in the 
U.S.A. 


The Need for Incentives 


In his chairman’s address at the annual 
meeting of Broom and Wade, Ltd., on March 
Ist, Mr. H. S. Broom referred to the great 
deal that was being said nowadays about the 
need for increasing production. After ten 
years of frugal living and all sorts of restric- 
tions, many of which still remained, it seemed 
futile, he suggested, to expect any large expan- 
sion unless some really sound incentive could 
be offered to the people who made the goods. 
What was the use of talking about incentives, 
Mr. Broom asked, while there was such a 
strong disincentive as P.A.Y.E. in force? 
When manual workers put their backs into it 
and earned higher bonus for extra production 
or overtime pay for longer hours, P.A.Y.E. 
was immediately deducted, not at the average 
rate previously deducted, but at the highest 
rate due on those increased earnings. 

Mr. Broom went on to say that it was the 
money in the pay-packet that really counted, 
and if some way could be found of paying work- 
people the whole of what they earned, and of 
putting more goods into the shops, so that they 
could enjoy a little of the fruits of their labours, 
that would, he thought, form the strongest 
possible incentive. Moreover, if production 
was to be increased to any extent, it meant 
that a considerable amount of overtime must 
be worked, but it was known that men would 
not willingly work long hours so long as such 
a large part of their earnings was deducted 
from their pay. Mr. Broom suggested, there- 
fore, that it should be possible to devise some 
way of improving the present “ irritating and 
mischievous system without injury to the 
national finances in the long run.” 


Manpower Statistics 


The Ministry of Labour has announced 
this week a change in the compilation of the 
manpower statistics which it publishes each 
month. Hitherto, these statistics have been 
based primarily on the number of unemploy- 
ment books issued in respect of persons insured 
under the Unemployment Insurance Acts. 
These Acts, of course, were replaced in July, 
1948, by the schemes provided by the National 
Insurance Act, and the Ministry’s manpower 
statistics are now therefore based on the 
number of contributors under those schemes. 

The new schemes cover most of the classes 
which were previously excluded from the 
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unemployment insurance scheme, and for which 
hitherto estimates have had to be made in the 
Ministry’s statistics. The Ministry says that 
the total number of national insurance cards 
issued under the scheme in respect of persons 
at work or available for work, together with 
estimates of the number to whom cards are 
not allocated, or who had not applied for cards 
at the time the figures were tabulated, thus 
provide a new and broader basis for estimating 
the total working population. On that basis, 
the Ministry has computed the total working 
population in Great Britain as 23,146,000, made 
up as follows :—Persons under pensionable 
age, 21,350,000; persons over pensionable 
age, 950,000, giving a civilian working popula- 
tion of 22,300,000, to which has been added a 
figure of 846,000 for H.M. Forces and Women’s 
Services. It is explained that the figures 
include all persons over school leaving age who 
work for pay or gain or register themselves for 
such work. ‘They include private indoor 
servants and, since it is not possible to isolate 
the part-time workers, all part-time workers 
are calculated in the figures as full units. 


Changes in Wage Rates 

The latest issue of The Ministry of 
Labour Gazette gives details of the principal 
changes in wage rates reported to have come 
into operation in the United Kingdom in the 
month of January. Those changes, it is shown, 
resulted in an aggregate increase of approxi- 
mately £68,000 in the weekly full-time wages 
of about 450,000 workers. 

Among the groups of workpeople affected 
by the changes were employees in the iron and 
steel industry, the engineering grades of the 
General Post Office, and workers in the vehicle 
building industry, wire rope and iron and steel 
wire manufacturing, paint, varnish and lacquer 
manufacturing, and glass container manufactur- 
ing. The increases in the iron and steel industry 
were brought about by sliding scale arrange- 
ments based on the index of retail prices. For 
engineering “‘ rank and file’ workers and for 
certain grades in the supplies and factories 
departments of the G.P.O., the revised scales 
of pay adopted during January resulted in 
increases of amounts ranging from 2s. 6d. to 
8s. a week, according to age and occupation. 
In wire rope and iron and steel wire manufac- 
turing, men received an increase of 3s. a week 
on the war addition, and women 2s, 3d. 

The index figure of rates of wages for January 
was, for all workers, 108, computed on the 
basis of June, 1947= 100. 


Trade Disputes 
It was stated early in the week by 
the Ministry of Labour that there were 112 
stoppages of work through industrial disputes 
reported as beginning in January, and that 
five stoppages which started before January 
were still in progress in the early days of that 
month. In these 117 stoppages, it is estimated 
that 54,400 workers were involved, directly and 
indirectly, during January, and that in the 
aggregate 115,000 working days were lost. In 
the preceding month of December, there were 
108 stoppages through disputes, in which 12,900 
people were involved, with a resulting loss of 
30,000 working days. 

Of the stoppages known to have been in 
progress during January, sixty-three occurred 
in the coal mining industry, involving 16,900 
workers and causing an aggregate loss of 57,000 
working days. In the metal, engineering and 
shipbuilding industries, twenty-six stoppages 
of work through disputes occurred, and in this 
group 5600 people were involved, with a loss of 
27,000 working days. Of the remaining stop- 
pages, the transport industry accounted for 
seven, which affected 29,400 workers and caused 
an aggregate loss of 25,000 working days. 
These last figures, it may be noted, include the 
strike on January Ist of 27,780 London Trans- 
port road passenger staff in support of a demand 
for time-and-a-half paymént for work on 
Saturday afternoons. 
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French Engineering News 
(From our French Correspondent) 


The President of the National Public Works 
Federation has recently spoken of the uneasi- 
ness of constructors faced with the consequences 
of an economic and financial situation which 

‘is bound to slow down the national machine 
too! equipment programme due to insufficient 
and tardy allocation of credits. Already signs 
of unemployment have appeared in workshops 
in the Nord Département, and 8.N.C.F. work- 
shops have been particularly affected. Work 
undertaken in this region by the railways has 
been very important. Some ten workshops are 
working or are under construction, but exhaus- 
tion of credits has led to a slowing down or 
stoppage of work. It is estimated that between 
700 and 800 workers are unemployed, out of 
the 60,000 normally working in the Nord. It 
is pointed out, however, that the 8.N.C.F. 
stoppage is only temporary and credits may 
be granted at any time. 

* * © 
First Marshall Aid credits to Algeria are 
being used for agricultural equipment, and by 

June 30, 1949, Algeria should receive 300 

caterpiliar tractors, fifty wheeled tractors, 

225 combine harvesters, and more than 800 

heavy wagons. Industrial equipment is also 
proceeding. The Société Nord-Africaine Fer- 

roviaire has just constructed its first truck; a 

rolling mill and Martin ovens have been installed 
at Oran, and scrap is being used in electric ovens 
to produce steel wire. A plan is now being 
studied for building a cement works. 

* * * 


French steel production is expected to reach 
9,500,000 tons in 1949, or 11 million tons 
including the Saar. Supplies of coke are ade- 
quate for the present production of 750,000 
tons of steel monthly and it is hoped that diffi- 
culties in obtaining Belgian imports will shortly 
be solved. Shortage of non-ferrous metals, 
also due to lack of foreign currency, is a serious 
hindrance to the steel industry’s develop- 
ment. It is thought that about 1,200,000 
tons of steel products will be exported in 1949. 

Standardisation in production of corrugated 
iron is now being established. Only two gauges, 
one type of corrugation, six lengths, and one 
width will be permitted. Since the zine short- 
age is making this product very scarce, pre- 
occupation with standardisation at this point 
is being criticised. Unless the position is 
remedied swiftly, factories may have to close 
down. * *. + 


Figures for the French railways were recently 
given by Monsieur Flouret, President of the 
8.N.C.F. Administrative Council. In 1948 traffic 
as compared with 1938 increased almost 50 per 
cent, with 35,000 less workers and rolling stock 
reduced by between one-quarter and one-third. 
A total of 652 million passengers was carried, 
against 540,000,000 in 1938, and 158,000,000 
tons of goods, against 132,000,000. Failure to 
achieve the Monnet Plan objective (189,000,000 
tons) is ascribed to social conflicts. Thanks to 
increased turn-around speed and an increase in 
the average load (11-7 tons per truck, against 
9 tons), 400,000 trucks will suffice in the future 
instead of 480,000 pre-war, which represents 
an economy of 100 milliard francs in capital 
and 5 milliards in maintenance annually. 
Finally, the 8.N.C.F. consumed only 8,000,000 
tons of coal in 1948, against 9,000,000 pre-war. 
The 8120 million francs envisaged as ‘‘ excep- 
tional subsidy to cover 1948 deficits,” said Mon- 
sieur Flouret, was really not a deficit but legiti- 
mate compensation due to the §.N.C.F. by 
reason of the reduced prices demanded by 
the State for military traffic, &c., which 
accounted for a loss of 11,000 million frances. 

* * * 

The hydro-electric position in France con- 
tinues to deteriorate and unless considerable 
rainfall occurs before March 15th, new elec- 
tricity cuts are likely. Certain reservoirs are 
dry and others three-quarters empty. The 
“ coefficient ” of water is the lowest ever known 
—1ll1 per cent. Daily supply from reservoirs 
gives 15,000,000kWh. Further cuts will aggra- 
vate industrial difficulties, which are already 
serious owing to the power shortage. 
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Air and Water * 


Lioyp’s REGISTER AND British CORPORATION.— 
Negotiations for the fusion of Lloyd’s Register 
and the British Corporation have been proceeding 
for some time. It is now stated that these negotia- 
tions, which have necessarily been of a protracted 
nature, are in an advanced stage and it is hoped 
that a definite decision about the fusion will be 
made towards the end of next month. 

ArrcraFt SERVICING ScHOOoL.—The de Havilland 
Aircraft Company says that 7770 flying and ground 
personnel have received training in its servicing 
school at Hatfield since the school was established 
in 1941. That total includes 3857 pupils trained 
since the end of the war against Japan. Trainees, 
it is stated, have come from many overseas coun- 
tries to receive instruction in the operation and 
maintenance of the company’s aircraft and engines. 

SHIPBUILDING YARDS FOR BomsBay.—It is 
reported that a scheme has been submitted to the 
Government of India’s shipbuilding committee 
to construct a large shipbuilding yard in Bombay 
Province. The site suggested is at Trombay, 
about fifteen miles north-east of Bombay, and 
provision is made fer ten slipways. It is under- 
stood that the scheme, which is estimated to cost 
25,000,000 rupees, has been devised by the chief 
engineer of the Bombay Port Trust. 

Arr Rapio MAINTENANCE Depot aT CRoypon.— 
Announcing the revival of radio maintenance 
facilities at Croydon Airport, Marconi’s Wireless 
Telegraph Company, Ltd., states that the building 
housing the repair, maintenance and instructional 
staff has been considerably extended and modern- 
ised. In addition to a demonstration room, where 
instruction is given in operating up-to-date Marconi 
aircraft radio equipment such as the “‘ AD 97/108 ” 
communication equipment and the ‘“‘ AD 7092” 
automatic direction finder, the building contains a 
well-staffed testing section and workshop with a 
comprehensive spares store to facilitate rapid 
servicing. 

SHrpyaRD STEEL ALLOcATIONS.—A written reply 
by the Parliamentary Secretary to the Admiralty 
states that the total tonnage of steel allocated to 
shipyards for the first quarter of 1949 represents 
an increase of a little over 5 per cent on the alloca- 
tion for the first quarter of 1948. If, however, 
account is taken of changes in the basis of steel 
allocations in the intervening period, the increase 
is nearly 10 per cent. The total allocation for the 
second quarter of 1949 shows a reduction of just 
under 3 per cent on that for the first quarter. The 
reply adds that no steel allocations for the remain- 
ing quarters of 1949 have yet been made, and that 
shipyard steel, allocations cover merchant ship 
repairs and maintenance as well as new construc- 
tion. 

PERFORMANCE AND DeEsIGN STANDARDS.—To 
improve the economy of air transport the Inter- 
national Civil Aviation Organisation’s Airworthiness 
Division now meeting is preparing performance and 
design standards for four separate categories of 
transport aeroplanes. Under certain conditions 
it is believed possible to modify the very high 
standards now recommended for transport aircraft 
without reducing either flying safety or efficiency. 
For example, aircraft built for short-distance 
operation would not have to be able to maintain 
height with one engine inoperative so well as an 
aircraft used on long international flights across seas 
or mountains, for a short-run aircraft is always 
relatively close to a landing field. Relaxing of this 
and certain other provisions in present airworthiness 
codes would decrease both cost of construction and 
cost of operation for the short-run airliner. The 
four categories of transport aircraft will include three 
for passenger-carrying purposes and one for cargo 
only. 

Miscellanea 

MANAGEMENT PROBLEMS.—We have received a 
copy of a booklet entitled “Why Employ Con- 
sultants ?”” from Messrs. Morgan, Perry and Part- 
ners, management consultants, of 45, Cromwell 
Road, London, 8.W.7. The booklet briefly describes 
the services offered to manufacturers ; it is available 
free on application to the firm. 

Dror-Botrom Mine Cars.—The National Coal 
Board has approved a standard ification for a 
2-ton capacity drop-bottom mine car to be used in 
shallow drift mines. This follows a recommendation 
made last year by the Mine Car Committee, whieh 
stated that since there would be few shallow drift 
mining schemes producing outputs in excess of 
1000 tons a day, it was not thought necessary to 
lay down standards for a mine car larger than 2 tons. 


SMITHFIELD SHow.—Arrangements are being 
made for the Smithfield Show and Agricultural 
Machinery Exhibition, to be held at Earls Court, 
London, from December 5 to 9, 1949. The 
Society of Motor Manufacturers and Traders is 
co-operating with the Smithfield Club and Agricul- 
tural Engineers’ Association for the event, and the 
organisation is being undertaken by the Smithfield 
Show Joint Committee, 148, Piccadilly, London, 
W.1. 

ORGANISATION AND CONTROL OF PRODUCTION.— 
The Institution of Production Engineers has 
reprinted for the second time the paper on the 
** Organisation and Control of Production,” which 
was published in its Journal of December, 1943. 
This book explains in the fullest detail the system 
of production control evolved by the Associated 
Equipment Company, Ltd., and provides much 
valuable and interesting information for those 
concerned with this important branch of industry. 
The book is obtainable from the Institution offices, 
36, Portman Square, London, W.1, price 5s. net. 


B.E.A. Reaionat Sarety Orricers.—In accord- 
ance with the provisions of the Electricity Act, 1947, 
the British Electricity Authority has appointed the 
following regional safety officers who will co-operate 
with the Divisions and Boards indicated in all 
matters concerning safety in the industry :—Mr. T. 
G. Blofeld, A.M.I.E.E., Yorkshire; Mr. L. A. 
Corney, B.Sc. (Eng.), A.M.I.E.E., North-Western 
and Merseyside and North Wales; Mr. E. P. 
Tomblin, A.M.I.E.E., Midlands and East Midlands: 
Mr. A. A. Beckingsale, A.M.I.E.E., South-Western, 
Southern and South Wales; Mr. H. G. Frampton, 
M.1.E.E., London, Eastern and South-Eastern ; 
and Mr. J. L. Wood, A.M.I.E.E., 8.E. Scotland, 8.W. 
Scotland, and North-Eastern. 


MicroPHONIC BurGLAR ALARM.—A novel device 
produced by the General Electric Company, Ltd., 
should help to solve the problem of protecting ware- 
houses, shops, stores and houses, &c., against 
burglars, without exposing the watchman to any 
risk of attack, or causing the burglars’ suspicions 
to be aroused. In each of the areas likely to be 
broken into a special design of microphone is 
installed. These microphones are wired to an 
amplifier and loudspeaker in the watchman’s post. 
Should an unusual sound be heard, the watchman 
operates a simple switch arrangement and listens-in 
to each area in turn, an illuminated panel showing 
quite clearly the locality. Once he is satisfied that 
there are suspicious sounds, he can telephone for 
the police without leaving his post. 

‘** BULLETIN oF ELECTRICAL ENGINEERING EDv- 
cation.” —The second issue of the Bulletin, January, 
1949, appears under a new title, which emphasises 
the fact that the Bulletin is specifically directed 
towards the improvement of all aspects of electrical 
engineering education, instead of being concerned 
merely with laboratory practice. The aim of the 
Bulletin is fully explained in a foreword by the 
chairman of the Advisory Panel, Professor Willis 
Jackson. In addition to twelve abstracts of labo- 
ratory reports, this issue contains two major 
articles: ‘‘On Introducing Electrical Students 
to the Art of Relaxation,” by G. F. Freeman, and 
“The Solution of Transient Problems in Terms of 
the Modes of the Circuit,” by J. Willis. The 
Bulletin is published by the Organiser, Mr. Eric 
Bradshaw, College of Technology, Manchester, 1. 

Decca Navicator CHAIN ror Or SurvEey.—It 
is announced that the Decca Navigator Company, 
Ltd., has secured a contract for a chain of trans- 
mitting stations as @ survey aid in connection with 
undersea oil searches in the Persian Gulf. The 
equipment is to be purchased for use in the Bahrein 
area by the Bahrein Petroleum Company, which is 
understood to be the first oil company to employ 
the Decca system for such survey work. Three 
radio stations are to be erected by the Decca com- 
pany during the next six months. They will lay 
down over a large area of the Gulf a pattern of radio 
position lines, permitting the surveyor to fix his 
position to an accuracy of a few yards. The use 
of this system is expected to result in the rapid 
surveying of underwater oil resources, which until 
now have not been explored. For a number of 
years the possibility of recovering oil from the 
ocean bed has been studied, and it is known that 
the Caribbean Sea and the Persian Gulf are probably 
rich in oil resources. Where the water is not very 
deep present-day engineering techniques will 
permit drilling to be carried out. But survey work 
over the featureless sea presents many difficulties, 
and this new application of Decca should be of great 
assistance, for it is claimed to give a “fix” of position 
over thousands of square miles of sea with a pre- 
cision adequate for purposes of hydrographic survey 
and oil exploration. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrjcal Engineers 
To-day, March 11th.—Bristot Branca: Grand Hotel, 
Broad Street, Bristol, “‘ Electric Soil Warming,” W. 
Cover, 7.30 p.m. 


Diesel Engine Users Association 
Thurs., March 17th.—Caxton Hall, Westminster, S.W.1, 


“ The _—e of Diesel Engine Waste Heat Re- 
covery,” T. R. Houston, 2.30 p.m. 


Incorporated Plant Engineers 

Tues., March 15th—Guascow Brancu: Engineering 
Centre, 351, Sauchiehal! Street, Glasgow, “‘ Progress in 
Instrument and Automatic Control Application,” 
D. G. Underwood, 7 p.m. 

Wed., March 16th—WersTERN CENTRE: Grand Hotel, 
Bristol, ‘“‘ Mechanical Handling,” J. E. Griffiths, 
7.15 p.m. 

Thurs., March 17th.—LIvVERPOOL AND N. WALES BRANCH: 
Liverpool Engineering Society, 9, The Temple, Dale 
Street, Liverpool, “‘ Insulation of Diesel Generators,” 
A. R. Peach: “‘ The Use of Steam for Preserve Manu- 
facture,” J. P. Harris, 7.30 p.m. 


Institute of British Foundrymen 

To-day, March 11th.—MippizsBroucH BraNncH: Cleve- 
land Scientific and Tech. Institute, Corporation Road, 
Middlesbrougn, “‘ Radiography,” F. Gottfeld, 7.30 
AF rere Branca : Royal Tech. Coll., George 

treet, Glasgow, annual meeting, “ Work in a Jobbing 
Foundry,” J. F. Dowell and Mr. Hal, 3 p.m. 

Mon., March 14th.—SuEerrtetp Branco: Royal Vic- 
toria Hotel, Sheffield, ‘‘ Refractory Material in the 
eo apd Industry,” A. T. Green and G. R. Rigby, 
‘. p-m. 


Institute of Marine Engineers 
To-day, March 1ith—Northampton at Pong 8 St. 


John Street, Clerkenwell, E.C.1, “‘ Precision Measure- 
ments,” J. Loxham, 7.30 p.m. 


Institute of Navigation 
Fri., March 18th.—Royal Geographical Society, 1, 
Kensington Gore, S.W.7, “The Use of Radar Bea- 
cons,” K. A. B. Gilfillan, 5 p.m. 


Institute of Refrigeration 
Tues., March 15th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, §8.W.1, “ Air 
Cycle Refrigerators in Aer« tical R a. Es, 
Rathmell, 5.30 p.m. 


Institute of Road Transport Engineers 
Thurs., March 1ith.—Royal Society of Arts, John Adam 
Street, W.C.2, “‘ Petrol Injection,” W. E. Nicholls, 
6.30 p.m. 





Institute of Transport 
To-day, March 11th—S. Waters anD MONMOUTHSHIRE 
Section: 8S. Wales Institute of Engineers, Cardiff, 
“ Ports and Shipping,” L. J. Callaghan, 7.15 p.m. 
Mon., March 2\st.—Jarvis Hall, 66, Portland Place, W.1, 
“Tradition and Sea Transport,” Sir George Caristo- 
pher, 5.30 p.m. 


Institute of Welding 
Wed., March 16th.—S.W. Essex Tech. Coll., Waltham- 


stow, “ Developments in the Technique of Resistance 
Welding,” C. A. Burton, 7.30 p.m. 
Institution of Civil Engineers 

Tues., March 15th.—Great George Street, 8.W.1, “ The 
Deterioration of Concrete in Structures,” F. M. Lea, 
and Norman Davey, 5.30 p.m. 

Wed., March 16th.—Association of London Students, 
Great George Street, S.W.1, “ Materials, Testing and 
Quality Control,” T. K. Chaplin, 6 p.m. WwW. 
AssociaTION: Houldsworth Yall, Deansgate, Man- 
chester, “‘ Reduced Scale Models in Hydraulics and in 
the Construction of Sea Ports,” Jean Laurent, 6.30 
p.m. 





Institution of Electrical Engi 
To-day, March 11th.—Epvoasion Discussion Crcte : 
Savoy Place, Victoria Embankment, W.C.2, discussion 
- Mrs bie oye toma of Flux Meters to Experiments 
on Electric hines,” opened by E. B. Moullin, 6 p.m. 

Mon., March 14th.—N.E. Centre: Neville Hall, Now. 

castle-upon-Tyne, “‘ The Detection of Winding Failures 

g Impulse Tests on Transformers by Oscillo- 

graphic Methods,” E. C. Rippon and G. H. Hickling, 
- .m. 

Tues., March 15th—Raptio Section: Savoy Place, 
Victoria Embankment, W.C.2, discussion on ‘“ The 
Planning of ‘Business Radio’ Services at Very High 
Frequencies,” opened by D. H. Hughes, 5.30 p.m. 

Wed., March 16th.—N.E. Stunxnts’ Section: Neville 
Hall, Newcastle-upon-Tyne, “ Photography in Engi- 
ag Fisher Cassie, 7 me 

Thurs., March 17th.—Extra Meeting, Savoy Place, Vic- 
toria Embankment, W.C.2, « Visual Methods in 
Engineering Teaching,” H. E. Dance, 5.30 p.m. 

Mon., March 2 let. Informal Meeting, Savoy Place, 
Victoria Embankment, W.C.2, discussion on ‘“‘ Cen- 
tralised Control and Indication in Power Stations,” 
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5.30 p.m.——N.E. Centre: King’s Coll., Newcastle- 
upon-Tyne, “ Printed Circuits, Including Miniature 
Components and Sub-Miniature Valves,” J. E. Rhys- 
Jones and G. W. A. Dummer, 6 p.m. 

Tues., March 22nd.—MEASUREMENTsS Section: Savoy 
Place, Victoria Embankment, W.C.2, Discussion on 
“* Magnetic Amplifiers,” opened by F. H. Belsey, 
5.30 p.m. N. Mrptanps CENTRE: Yorkshire 
Electricity Board, 1, Whitehall Road, Leeds, 1, 
“Waterworks Power Plant Practice: The Compara- 
tive Costs of Steam, Diesel and Electrically Operated 
Plant,” T. P. Wakeford, 6.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 


Tues., March 22nd.—39, Elmbank Crescent, Glasgow, 
“ Refrigerated Ships,’ J. Baird, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 


Tues., March 15th.— MANCHESTER AND District BRANCH: 
Milton Hall, Deansgate, Manchester, ‘* Medium- 
Pressure Hot-Water Heating,” J. Seunders, 6.30 p.m. 


Institution of Locomotive Engineers 


Wed., March 16th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, ** Locomotive 
Workshop Practice, 1939/1948,” I. C. Forsyth, 
5.30 p.m. 


Institution of Mechanical Engineers 

To-day, March 1\th.—Storey’s Gate, St. James’s Park, 
8.W.1, “Increasing Output by Common Sense,” 
L. A. Ferney, 6 p.m. 

Sat., March 12th.—YorxKsHTRE Branow, GRADUATES’ 
Section: Visit to the B.B.C. North Regional trans- 
mitter, Moorside Edge, 2 p.m. 

Fri., March 18th.—Storey’s Gate, St. James’s Park, 
S.W.1, Discussion on “* Some Current Types of Marine 
Diesel Engine,” C. C. Pounder, 6 p.m. 


Institution of Mining and Metallurgy 


Thurs., March 17th.—Geological Society, Burlington 
House, W.1, “ Geophysies and Economic Geology,” 
J. McG. Bruckshaw, 5 p.m. 


Institution of Post Office Electrical Engineers 
Mon., March 14th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2, “ Intro- 
duction of Automatic Switching to the Inland Tele- 
owed Network,” H. E. Wilcockson and C. W. A. 
itchell, 5 p.m. 


Institution of Production Engineers 

To-day, March 1lth—EasTern Counties’ SEcTION : 
Electric House, Ipswich, Annual General Meeting, 
“ Budgetary Control,” B.B. Beaumont, 6 p.m. 

Mon., March 14th.—Hattrax Section: White Swan 
Hotel, Halifax, “Mechanical Mishaps and Their 
Leag pr to Design and Workmanship,” G. E. Winde- 
ler, 7 p.m. 

Wed., March 16th.—Eptnsurcu Section : North British 
Station Hotel, Edinburgh, “* Valid Incentives,” E. C. 
Gordon England, 7.30 p.m. MaNCHESTER SECTION : 
Mechanics Institute, Crewe, ‘“* Development and Appli- 
cation of All Branches of Resistance Welding,” J. 
Dowse, 7.15 p.m. 

Thurs., March 17th.—Gtuasaow Section: Institution of 
Engineers and Ssipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, Annual General Meeting, “* Pro- 
duction Research in America,” H. Orenstein, 7.30 
.m.—LEICESTER SecTION: Coll. of Technology, The 
Vewarke, Leicester, Annual General Meeting, 7 p.m. 

Fri., March 18th.—N.E. Grapuates’ Section: Neville 
Hall, Newcastle-upon-Tyne, “‘ Grinding,” J. Stanier, 
6.30 p.m. 

Mon., Rtarch 2let.—N.E. Secrton: Neville Hall, New- 
castle-upon-Tyne, ‘‘ Noise and Vibration in Machi- 
nery,” W. A. Tuplin, 6.30 p.m. 


Junior Institution of Engineers 

To-day, March 11th.—39, Victoria Street, 8S.W.1, “‘ Recent 
Developments in Power Plant Controls,” 8. J. Clifton, 
6.30 p.m.——Mechanics Institute, Burton Street, 
Nottingham, discussion evening, 7.30 .m.—— 
Western Group or MemBers: Tech. Coll., Bath, 
“Some Experiments with Rotary Valve Engines,” 
R. C. Cross, 7.30 p.m. 

Fri., March 18th.—39, Victoria Street, 8.W.1, ‘“ Struc- 
ture and Organisation of the Engineering Industry,” 
H. J. Novy, 6.30 p.m. 

Mon., March 2\st.—SHEFFIELD AND District SECTION : 
Metallurgical Club, West Street, Sheffield, “‘ The Edu- 
cation and Training of A Young Mechanical Engineer,” 
K. Dent, 7.30 p.m. 


Manchester Association of Engineers 


Fri., March 18th,—Engineers’ Club, Albert Square, 
Manchester, Annual General Meeting, ‘‘ Axial Flow 
Fans,” D. MacFarlane, 6.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 


To-day, March 11th.—Mining Institute, Newcastle-upon- 
Tyne, “Cavitation of Screw Propellers,” R. W. L. 
Gawn, 6.15 p.m. 


Royal Aeronautical Society 


Thurs., March 17th.—Institution of Civil Engineers, 
Great George Street, 8.W.1, ‘“‘The Design of Pro- 
pellers,” J. Mullin and C. G. I. Gardiner, 6 p.m. 


Royal Society of Arts 


Wed., March 16th.—John Adam Street, W.C.2, “ The 
Recorstruction of the British Mining Industry,” 
Sir Charles and Dr. William Reid, 2.30 p.m. 


Stoke-on-Trent Association of Engineers 


Sat., March 19th.—Electricity Department’s Show- 
rooms, Stoke-on-Trent, ‘Coal Preparation,” G. 








Parry-Windsor, 6 p.m. 
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Personal and Business 
Mr. C. [Tan Orr-Ewrna, A.M.1.E.E., has been 
appointed a director of Cossor Radar, Ltd. 


Mr. J. P. Forp has been appointed a joint genoral 
manager of British Oil Engines (Export), Ltd. 


Winca ComMAnpDER N. J. Horsert, M.P., has been 


appointed a director of the Metropolitan-Vickers , 


Electrical Export Company, Ltd. 


Sm Rosert Rosrnson, President of the Royal 
Society, has been elected an honorary member of 
the Parliamentary and Scientific Committee. 


Messrs. Coopge, VAuGHAN-LEE, FRANK, AND 
GwyTHER, 9, Victoria Street, London, S.W.1, have 
taken into partnership Mr. C. R. Elliott, B.Sc., 
A.M.1.E.E. 


Brooxuirst SwitcHGeEar, Ltd., announces that, 
as from March 14th, its London office address will 
be Alliance House, 12, Caxton Street, S.W.1 (tele. 
phone, Whitehall 9904). 


THe Enouisnh Exectric Company, Ltd., states 
that the telephone number of its publicity depart- 
ment at 24-30, Gillingham Street, Westminster, 
8.W.1, has been changed to Victoria 9676. 


CromMPTON Par«rinson, Ltd., announces the 
appointment of Mr. J. Rollinson, A.I.E.E., as 
colliery sales engineer in the North-Western and 
East Midland Divisions of the National Coal Board. 


Mr. W. J. A. Davies, a member of the Royal 
Corps of Naval Constructors, has been appointed 
Director of Merchant Shipbuilding and Repairs in 
the Admiralty, in succession to Mr. S. A. McCarthy. 


Mr. G. Dennotm has been appointed naval 
architect of the P. and O. and British India Com. 
panies, consequent upon the retirement of Mr. 
R. W. Rugg, who has occupied the position since 
1927. 


Mr. Ove N. Arup, M.I. Struct. E., consulting 
engineer, Colquhoun House, Broadwick Street, W.1, 
is taking into partnership Mr. R. 8S. Jenkins, Mr. G. 
Wood and Mr. A. Young, three senior members of 
his staff. The firm will in future be known as Ove 
Arup and Partners. 


B. Drynen anv Co., 78, Osnaburgh Street, 
London, N.W.1, have been appointed sole agents 
in the United Kingdom for S.A. Ateliers de Bouchot 
et Thirion Reunis, Brussels, makers of galvanised 
products and industrial sheet work for the engineer- 
ing and allied industries. 


WE tnaton Tuse Works, Ltd., has opened a 
London office at 36, Victoria Street, Westminster, 
S.W.1 (telephone, Abbey 1326), which will be the 
headquarters of the London representatives, Mr. 
J. A. Blackburn, Mr. G. C. Parks and Mr. A. C. 
Sorrell. The company’s London warehouse is to 
continue at Stonehouse Street, Clapham, 8.W.4 
(telephone, Macaulay 1182). 


Tae Moror Gear AND ENGINEERING CoMPANY, 
Ltd., announces that its Essex tapping machines, 
bandsawing machines, shaping machinos, centreless 
grinders, 1ulti-drilling machine spindles, brackets 
and universal joints will be obtainable in future from 
E. H. Jones (Machine Tools), Ltd., Buck and Hick- 
man, Ltd., Rockwell Machine Too! Company, Ltd., 
and Stedall Machine Tool Company, Ltd. 





CommeErcIAL VEeHIcLes: P.E.P. BRoaDSHEET.— 
Political and Economic Planning has recently 
published a broadsheet (Planning No. 285) entitled 
“The Motor Industry : II, Commercial Vehicles.” 
The previous P.E.P. broadsheet (No. 284) described 
the principal sections and the special character- 
istics of commercial vehicle production, but the 
second part, now published, deals with anothor 
aspect of the subject—the past and future of the 
demand for commercial vehicles at home and abroad. 
Copies of the broadsheet may be obtained from the 
P.E.P. Office, 16, Queen Anne’s Gate, London, 8.W.1, 
price 2s. The broadsheets on motor vehicle manu- 
facture have been based on a full-length report, 
which is at present being prepared by the P.E.P. 
Engineering Group. 

INcoRPORATED PLANT ENGINEERS.—The annual 
conference of the Incorporated Plant Engineers 
is to be held at Blackpool on Tuesday, Wednesday 
and Thursday, May 10th, 11th and 12th. Con- 
ference headquarters will be at the Winter Gardens, 
and the programme includes a reception by the 
Mayor of Blackpool on Tuesday evening, the annual 
general meeting and presidential address by Mr. 
C. H. S. Hawkins on Wednesday morning, the 
President’s reception and dinner on Wednesday 
evening, and discussions on Thursday on “ Manage- 
ment and the Plant Engineer” and ‘‘ Status and 
Future of the Institution.” Visits to local works 
are also being arranged. Full particulars of the 
conference may be obtained from the secretary, 
Mr. H. 8S. Seaborne, 48, Drury Lane, Solihull, 
Birminat 
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The Institute of Marine Engineers 


A COMPANY numbering more than 650 
assembled at the Connaught Rooms, London, 
on Friday evening last for the sixtieth anni- 
versary dinner of the Institute of Marine 
Engineers. Among the many distinguished 
guests was H.R.H. The Duke of Edinburgh. 
The President of the Institute, Commander Sir 
Robert Micklem, R.N. (ret.), has been on a 
visit to Australia and owing to his inability 
to reach this country in time for the function, 
Sir Amos Ayre, the immediate Past President, 
was in the chair. Following the Loyal Toast, 
Sir Amos welcomed the presence of the Duke 
of Edinburgh, who made gracious acknow- 
ledgment and expressed the hope that his visit 
really marked the beginning of a long friend- 
ship with the Institute. The toast of ‘‘ The 
Royal and Merchant Navies of the British 
Commonwealth ’” was then proposed by Vis- 
count Bruce of Melbourne, P.C., C.H., who in 
the course of a thoughtful speech—which was 
interspersed with many humorous touches— 
paid homage to the Royal Navy and to the 
Mercantile Marine, and expressed confidence 
that in the future they would play their parts 
just as worthily as they had done in the past. 
The toast was acknowledged by Vice-Admiral 
Sir Cecil Harcourt, the Second Sea Lord, who 
referred to the co-operation between his ser- 
vice, the navies of the Dominions, and the 
navies of our Allies in other parts of the world. 
Speaking of the Merchant Service, Sir Cecil 
voiced the hope that the Royal Naval Reserve 
—the one natural link with the Royal Navy— 
would soon be re-established. Finally, he 
praised the interest taken by the great ship- 
building firms in their ships after they had left 
the yards to join the fleets. The Hon. J. C. 
Holmes, the American Minister, proposed 
“The Institute of Marine Engineers,” and 
spoke highly of the co-operation existing 
between British and American shipbuilders. 
Between them, he said, they made a mutual 
contribution to a very vital part of national 
and international life. Marine engineers kept 
the life of the country going in peacetime and 
they carried the sinews of war when peace was 
no longer with us. In his response, Sir Amos 
Ayre first of all expressed regret at the unavoid- 
able absence of the President. He went on 
to speak of the difficulties being encountered 
on the production side of the marine engi- 
neering industry. The British Empire, Sir 
Amos observed, was conceived in the ship- 
yards of Deptford in the time of Henry VIII 
and Elizabeth. That great heritage had seen 
us through the ages and had done much for 
the world, and it could only be continued by the 
maintenance of our shipyards and, of course, 
our marine engineering shops as well. 


Imperial College Luncheon 


Last Monday, March 14th, the Governing 
Body of the Imperial College of Science and 
Technology and the City and Guilds College 
Delegacy entertained at lunch at the Rembrandt 
Hotel, South Kensington, the chief officers of 
many of the City Companies. Lord Falmouth, 
Chairman of the Governing Body, and Member 
of the Delegacy, in welcoming the guests on 
behalf of his fellow governors, reminded them 
that the City and Guilds Institute was founded 
in 1878, due to their generosity, and that the 
Central Technical College, later to become the 
City and Guilds College, followed in 1884. 
But before those tinies the City Guilds were the 
repository of science and technology, and from 
the time of Henry VIII they had gone on 
from strength to strength. The smali engineer- 
ing college set up in 1884 had grown enor- 
mously and had seen immense strides in tech- 
nology. It was proud to be associated with the 
City Companies. It was also much indebted 
to them, notably to the Goldsmiths, for the 
Goldsmiths’ Extension was due to their muni- 
ficence, and to the Clothworkers, for contri- 
butions to engineering research. Mr. G. A. 


Wathen, Past Master of the Mercers’ Com- 
pany, responded briefly for the guests; Sir 
Roderic Hill, Rector of the Imperial College, 
and Professor O. A. Saunders, Dean of the 
College and Professor of Mechanical Engineer- 
ing, then each added a few further words of 
welcome. Following the luncheon, the com- 
pany split into parties and were shown around 
the City and Guilds College, which, of course, 
is at present in session. Students were seen 
at work in the laboratories, and the progress 
of: much of the engineering research was 
described to the: visitors. Particular interest 
was shown in some of the more recently estab- 
lished laboratories, such as the new equip- 
ment being installed in a gas turbine labora- 
tory of the mechanical engineering department, 
and a soil mechanics laboratory in the civil 
engineering department. Other new equip- 
ment seen included the partly built high-speed 
wind tunnel in the aeronautical department. 


Thames Water Bus Service 


A REPORT by the Chairman of the Thames 
Passenger Services Interest Committee, Mr. 
Tom MacPherson, to the Ministry of Transport, 
gives details of the experimental water bus 
service which ran between various piers on 
the River Thames during the summer of 
1948. The service started on July 27th and 
finished on October 31st, and during this period 
of fourteen weeks the eleven boats employed 
carried nearly 500,000 passengers. The service 
was a half-hourly one from 8 a.m. to 8 p.m. 
and called at Putney, Cadogan, Lambeth and 
Charing Cross on the first section, and Charing 
Cross, Tower, Cherry Gardens, Limehouse 
and Greenwich on the second. The journey 
from Putney to Charing Cross took one hour, 
and from Charing Cross to Greenwich one 
hour and a quarter, and the fares were in 3d. 
stages between any two piers, except in two 
cases, where 6d. was charged because of the 
longer run. The chairman stated that, bearing 
in mind the makeshift nature of the facilities 
available and the generally unfavourable 
weather conditions, the experiment had, in 
his view, conclusively demonstrated the need 
for the service. If it was proposed in the future 
to organise Thames Water Buses as a permanent 
feature of London transport, a number of 
problems would have to be dealt with. He 
recommended that the service should be 
resumed as early as possible with some addi- 
tional piers, preferably at London Bridge 
and Temple, and with a more frequent service. 
The provision of a pier at Hammersmith was 
at present under consideration. The piers at 
Tower Bridge and Greenwich required to be 
extended and a permanent berth at West- 
minster Pier should also be brought into ser- 
vice. The importance of piers for the new 
centre of development on the South Bank was 
a subject for separate consideration. Six new 
boats, each with a capacity of 200 passengers, 
were under construction for the service. 


Sir Charles Wright’s Retirement 


AN announcement made a few days ago 
states that Colonel Sir Charles Wright, Bart., 
will retire at the end of the month from the 
boards of Guest Keen Baldwin’s Iron and Steel 
Company, Ltd., and Richard Thomas and 
Baldwin’s, Ltd. He is thus terminating a 
long and distinguished career in the British 
iron and steel industry, especially in that part 
of it situated in South Wales. Sir Charles 
succeeded his father; the late Sir John Roper 
Wright, as chairman of Baldwin’s, Ltd., in 
1925, and when the merger between that com- 


pany and Richard Thomas and Co., Ltd., 


was effected in January, 1945, he became a 
director of Richard Thomas and Baldwin’s, 
Ltd., retaining the chairmanship of the Bald- 
win’s company, which was renamed Bald- 
win’s (Holdings), Ltd. Sir Charles has rendered 
valuable service to the British Iron and Steel 
Federation since its inception and was Presi- 


dent in 1937-38. He is also a Past-President 
of the Iron and Steel Institute. In the first 
world war, Sir Charles was Controller of Steel 
Production from 1917 to 1919, and during the 
second world war occupied a similar position 
from 1940 to 1943 in the Ministry of Supply. 
He was created a C.B. in 1918, a K.B.E. in 
1920, and a G.B.E. in 1943. 


The United Nations Scientific 
Conference on Resources 


Ir has been announced that the United 
Nations Scientific Conference on the Con- 
servation and Utilisation of Resources will be 
held at Lake Success from August 17 to Sep- 
tember 6, 1949. At this conference, for the 
first time in history, scientists and engineers 
from all parts of the world will pool their 
knowledge and experience for the betterment 
of conditions for mankind through improved 
means of harnessing resources. The primary 
concern of the conference is with the practical 
application of science to resource management 
and human use, rather than with minute 
refinements in research and scientific method. 
The resolution of the Economic and Social 
Council, which recommended the conference, 
stressed the economic costs and benefits of 
improved resources techniques and the impor- 
tance of their widespread application, as well 
as for the need for the continuous. development 
of the techniques themselves. Such things as 
soil erosion, floods and crop failures are prob- 
lems which know no frontiers, and new means 
of drawing riches from the earth are continually. 
being sought by all countries. The conference 
will examine the state of the world’s resources 
potential, measure its depletion, and investi- 
gate the legacy of its past waste and misuse. 
At some sixty section meetings specialists 
will exchange experience acquired on specific 
problems, and techniques in connection with 
such matters as forests, water, land resources, 
wild life, fuels and energy, and mineral resources. 
Although details are still provisional, it is 
expected that authors from the United King- 
dom will contribute about sixty papers to the 
conference, and some twenty-four eminent 
specialists from this country will attend. 


Amalgamation of B.O.A.C. and B.S.A.A. 


THE Minister of Civil Aviation, on Tuesday, 
March 15th, announced that the British Over- 
seas Airways Corporation and the British South 
American Airways Corporation were to be 
amalgamated. This amalgamation is largely 
an outcome of the decision that ‘Tudor IV” 
aircraft should not continue to be used for 
carrying passengers. As the B.S.A.A. had five 
“Tudor IV” machines in operation, and 
planned to have a fleet of nineteen in service 
by the late summer, the decision raised serious 
problems. Without the ‘ Tudor IVs” only 
‘* York” aircraft are available and they are 
not competitive with modern aircraft. Lord 
Pakenham, when announcing the amalgamation, 
said that to find means of keeping the B.S.A.A. 
routes in operation the obvious course was to 
turn to the B.O.A.C. Since the B.O.A.C. also 
operated long-range aircraft and its routes to 
so.ne extent overlapped or converged with those 
of the B.S.A.A., a complete merger, in addition 
to achieving the maximum economy and effi- 
ciency in other directions, should enable the 
main services of both corporations to be orga- 
nised with the minimum number of aircraft. 
In the amalgamation the smaller corporation 
will not be swallowed by the larger, but the 
two are to be brought together in a way which 
will ensure that the experience of the B.S.A.A. 
will be used to the full. The statement points 
out that any staff redundancies resulting from 
the merger will be shared fairly between the 
two corporations and in accordance with 
national joint council procedure. Redundancies 
arising from the internal reorganisation of the 
B.O.A.C. now in progress is to be restricted in 
effect to the personnel of that corporation. 
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Trends in Gearin g 
By HARRY WALKER, B.Sc.(Eng.), Ph.D.* 


N this article an endeavour is made to 

summarise some of the tendencies in 
gear design that have for their object to 
secure the best gear performance with 
minimum dimensions. 

Much of the subject matter is based .on 
knowledge derived from practical experience 
rather than on theoretical grounds. The 
present state of knowledge concerning the 
wear and failure of gear teeth is not yet 
scientific or exact, and consequently it 
is only possible to theorise within a limited 
circle and to make comparisons from simi- 
larity. The most accurate knowledge of 
gear performance has come mainly from 
experiment and from results of industrial 


applications. 
Practical applications of gearing that 
produce most new information are : (1) 


those in which large quantities of gears of 
one size are used ; (2) those where loads 
and speeds are carried to extremes and weight 
has to be kept down ; (3) those where con- 
sistently successful results are more impor- 
tant than the cost of attaining them. 

The automobile and aircraft industries 
have these requirements and are equivalent 
to two ideal “ laboratories ” for gear research. 
In both industries the gear problem is mainly 
one of securing highest performance with 
minimum weight, large quantities of any 
one size of gear are called for, and the cost 
of experiment and observation is small 
compared to the number of gears involved. 
More recently, the gas turbine has created 
a new gearing problem, beyond the range 
of previous experience in regard to loads 
and speeds, and this is being solved with 
more or less success and with consequent 
new information on gear performance. Many 
of the tendencies indicated in the following 
notes are based on results obtained in prac- 
tice from these two industries. 


DISTORTION AS A FAacToR IN GEAR DESIGN 


One very clear tendency in the progress 
of gear design has arisen as a result of the 
realisation that gearing is no longer a purely 
kinematical problem. A geometrically per- 
fect gear becomes incorrect when distorted 
by load, and the elasticity of gears, bearings, 
and housings, has in recent years become a 
corporate factor in gear design. Better 
materials have allowed tooth loads to be 
increased and better machining processes 
have increased the accuracy of gear pro- 
duction, but the elasticity of materials has 
remained constant. As a result of these 
factors, the equivalent errors related to 
the gear teeth, due to distortion under load 
of gears, bearings and housings, can be 
greater than the actual production errors 
in the gears. Further progress could there- 
fore only be made either by reducing dis- 
tortion, or by making a correction for dis- 
tortion in the design of the gears or in their 
mounting. At the present time an endeavour 
is made to produce and mount heavily- 
loaded gears in such a way that they fulfil 
the requirements of uniform angular velocity 
transmission and best distribution of con- 
tact loading, in the shape and position 
that they assume when distorted by load. 
Greater rigidity of mounting has also been 
attained but only to a limited extent, as 
it is difficult to do this without increasing 
weight. 

This tendency of modification for dis- 





* John Holroyd and Co., Ltd., Milnrow, Lancs. 


tortion is a clear and most important line 
of progress in recent years. Some general 
notes on its application to the various gear 
types are given below. 

Spur Gears.—The action of straight spur 
gears is such that during each phase of 
tooth contact, the transmitted load alter- 
nates between one pair of teeth in contact, 
and two pairs in contact. When one pair 
of teeth carry the full load, the angular 
“lag” of the driven gear caused by tooth 
deflection is much greater than when two 
pairs of teeth share the load and cons- 
quently there are theoretically instantaneous 
changes of angular velocity during each 
phase of tooth action, and in practice there 
are dynamic overloads on the teeth. The 
angular lag of the driven gear can be made 
constant (for a given rate of loading), 
thus restoring uniform angular velocity 
transmission and eliminating dynamic over- 
loads, by modifying the involute profiles. 
The modification consists of a departure 
inside the true involute, starting at a point 
just above the pitch line on both gears 
(Fig. 1.) 

On many applications of gearing, par- 
ticularly for aircraft, existing designs would 
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Departure from true involute shown dotted 
Fic. 1—-SPUR TOOTH MODIFICATION 


not be serviceable without this modification. 

Investigation of this problem led to fairly 
simple conclusions. It was found that tooth 
deflection was proportional to load per 
unit face width and was independent of 
pitch of the teeth, and it was shown that the 
modification to the involute profiles should 
start in correspondence with each end of 
that part of the tooth action where only 
one pair of teeth carry the load. An empiri- 
cal factor for the actual magnitude of the 
designed modification to the teeth was 
determined, based on a comparatively small 
number of experiments. 

Since the time of these experiments, 
many thousands of aircraft reduction gears 
have been designed using the principles 
briefly described above, and made by various 
aircraft manufacturers. Although the method 
in principle has always been based on the 
author’s finding, the empirical constant 
has been varied by trial and error to give 
the best results in practice. There must 
exist an enormous amount of data, which, 
if it could be collated, ought to lead to a 
very accurate estimate of the constant. 
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Since the amount of profile modification 
is proportional to the load per unit face 
width, it follows that a truly accurate cor. 
rection for tooth deflection on spur gears 
can be made for one rate of loading only. 

Torsional deflection and endwise defiec. 
tion of spur gear teeth also lead to mal. 
distribution of load, which can be corrected 
by deliberately crossing the axes of the 
gears at a very slight angle. 

A more recent introduction from America 
is the “crowning” of spur gears, which 
consists of relieving the teeth towards the 
two sides of the face width by a very small 
amount. Its purpose is to allow for some 
misalignment of the gears and to prevent 
concentration of the load at the sides of the 
face. It is possibly of some use where the 
gear mounting is not accurately controlled, 
but, on the other hand, it is questionable 
as to whether it would not do more harm 
than good on applications where loading is 
heavy and where care is taken to ensure 
accurate mounting and alignment. On 
such applications crowning is bound to 
cause higher specific tooth loads, which 
might be the cause of early pitting. 

Bevel Gears.—In recent years there has 
been an advancement in the technique of 
bevel, spiral bevel and hypoid production, 
in the direction of allowing for misalignment 
and for deflection of the gears, shafts, bear- 
ings and housings. The method is to pro- 
duce the gears, such that the contact without 
load on the gears is localised midway or, 
rather, towards the toe of the teeth and 
clear of both ends of the teeth (Fig. 2.) Under 
load, contact spreads towards the large end, 
but never bears hard on the extremities. 
The localised contact also allows for some 
misalignment. The method of cutting spiral 
and hypoid bevels with a circular cutter 
lends itself to localised contact by making 
use of differing radii of curvature of the 
cutters for wheel and pinion. 

Spiral bevel and hypoid bevel gears are 
the most difficult of all types of gear to 
produce accurately, since they are of com- 
plicated geometrical form and their accuracy 
depends on a large number of machine 
settings, including several angular settings in 
different planes. The Gleason works, largely 
responsible for creating the modern standard 
of such machines and gears, have achieved 
an outstanding piece of engineering work in 
face of great difficulties: their more recent 
work of introducing the hypoid gear is 
also an achievement of note, in that users 
have been persuaded to adopt gears made 
from a not altogether suitable combination 
of materials (for the nature of the sliding 
action o2 hypoid bevels) with a special 
lubricant. 

Helical Gears.—The contact between single 
helical gears consists of a series of straight 
lines inclined diagonally to the tooth sur- 
face. With perfectly formed involute heli- 
coidal surfaces, the surface stress under 
load would be uneven along the line of 
contact. There is a tendency for higher 
stresses at the two ends of the line of con- 
tact, due to the buttressing effect of the 
adjacent unloaded continuations of the 
teeth. The result is a heavy specific loading 
at the tips and roots of the teeth (Fig. 3.) 
It can be corrected by relieving the involute 
profiles of both pinion and wheel, near the 
tips of the teeth. 

Actual tooth deflection also affects the 
rate of loading on the line of contact, and 
unevenness of loading can be corrected so as 
to give uniform stresses at all points on the 
line of contact. This may be done by making 
the pressure angles of the two mating gears 
slightly different, that of the wheel being 
greater than that of the pinion. A correc- 
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tion to the helix angle is sometimes desirable 
to allow for torsional deflection. 

Double helical gears are subject to the 
same modification in regard to profile and 
pressure angle. 

Worm Gears.—The main tendency for 
deflection on worm gearing is an axial or 
tilting movement of the wheel, mainly 
caused by deflection of the bearings and 
housings. 

The effect of this deflection on worm gears 
of geometrically correct formation is to 
concentrate the load on the entering side of 
the wheel tooth, which causes a loss of 
efficiency and results in some wear of the 
wheel teeth on the entering side. A modi- 
fication may be made by cutting the wheel 
teeth in such a manner that the no-load 
contact is initially towards the leaving sides, 
for both directions of rotation (Fig. 4.) 
This has the effect of giving an approxi- 
mately central contact in the deflected posi- 
tion, whilst still leaving an entry gap for 
the lubricant. The modification is made to 
the wheel tooth surface and is carried out 
by a change in the hob formation. 

COMPARISON OF GEAR TYPES 

Each of the gear types referred to above 
has its own advantages and disadvantages, 
according to the application, and its inherent 
properties may dictate the application, 
but it is of interest to examine the com- 
parative effects of distortion on each type. 

All types of gear have theoretical line 
contact, and the line broadens to a surface 
of finite width under the influence of load 
and elasticity of the surfaces. Where modi- 
fication for distortion is carried out to give 
a localised contact, as in bevel gears and worm 
gears, the line of contact theoretically be- 
comes a point, although the conformity 
of the surfaces in a section along the theo- 
retical line of contact is so close as to give 
the effect of a considerable length of contact 
under load. It is to be noted, however, 
that there is some loss of contact on bevel 
and worm gears, which are corrected for 
distortion. Furthermore, on such gears, 
the contact floats according to the torque 
transmitted, because the amount of deflec- 
tion varies under different loads. 

With spur gears there is no loss of length 
of line contact after modification for dis- 
tortion, but modification can only be made 
to give uniform angular velocity transmission 
for one rate of loading. 

None of these restrictions occurs with 
helical gears. Helical gears retain their 
full theoretical line of contact when cor- 
rected for distortion, and they will transmit 
uniform angular velocity under any condi- 
tions of load. Any wear which takes place 
on helical gears does not destroy uniformity 
of motion ; in fact, it tends to equalise the 
stress/wear balance along the line of action. 
Any wear which takes place on spur gears 
is always detrimental. 

For these and other reasons, which are 
borne out in practice, it is likely that helical 
gears will come more into general use in 
place of spur gears. The author has in the 
past advocated the use of helical gears for 
high-speed, high-duty gears for aircraft, 
and it is interesting to note that successful 
results have recently been obtained on pro- 
peller reduction gears for gas turbines. 

Planetary reduction gears are likely to 
be used in the future on such applications 
and a requirement arises for a machine for 
grinding internal helical teeth.t 


PRESSURE ANGLE 


There is a very clear tendency towards 
an increase in the pressure angle of gears 


t A new Maag machine for this purpose was shown at 
the Machine Tool Exhibition. 
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even above the present standard of 20 deg- 
rees. The old 144 degrees standard seems 
to have been based on the idea of keeping 
the separating force (and bearing loads) 
as small as possible, consistent with just 
avoiding interference or undercut in a more 
or less interchangeable system of gearing.{ 
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FiG. 2—MODIFICATION OF BEVEL GEAR TO 
GIVE LOCALISED CONTACT 


There has always been a ®esistance against 
increasing the pressure angle beyond a 
figure which will just avoid undercut, 
and even when the standard pressure angle 
was increased to 20 degrees, considerations 
of just avoiding interference on small num- 
bers of teeth seem to have been a main 
consideration. Addendum correction to 
avoid interference has also in the past been 
kept to the minimum. The standardisation 
of pressure angle for general work is, of 
course, influenced by the requirement of an 
interchangeable system, and the desirability 
of standardising gear-cutting tools. Even 
so, the present standard of 20 degrees is 
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FIG. 3—EFFECT OF LOADING GEOMETRICALLY 
ACCURATE HELICAL TOOTH 


beginning to appear too low and there may 
be a further increase in the future. 

Recent experience both in practice and 
from laboratory experiments have shown 
that for spur gears a pressure angle higher 
than 20 degrees gives improved results. 
This is also borne out in theory. 

For purposes of comparison, the load 
capacity of spur gears is proportional to the 
relative radius of curvature of the profiles 
in a plane at right angles to the line of con- 








{As a matter purely of historical interest, we would 
suggest that the origin of the 14} degree pressure angle 
is much simpler than that given by Dr. Walker. It 
dates from 1838, in which Robert Willis invented 
his odontograph “for facilitating the setting-out of 
the teeth of wheels.”” See Vol. II of the “‘ Transactions ”” 
of the Institution of Civil Engineers, and also Willis’ 
“Principles of Mechanism” (First Edition, 1841 ; 
Second Edition, 1870). Willis chose 14} degrees because 
since sin 14} is nearly equal to } it was “a very con- 
venient value,” leading to a simple method of setting 
out the profiles of involute gear teeth.—Ep. Tur E. 
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tact, and inversely proportional to the 
rate of loading on the contact line—this, 
at least, is so far as the present state of 
knowledge on gear wear has progressed. 

It can be shown from this that on spur 
gears where. the pressure angle is considered 
to be the only dimensional variable, the 
stress is inversely proportional to the 
square root of cos % sin %; or, for a given 
stress, the allowable load is directly pro- 
portional to cos ¢ sin ¢. 

This is seen to have a maximum value 
when 4=45 degrees. The following table 
gives comparative figures for stress and 
allowable load with different pressure angles : 








: Surface stress for | Allowable trans- 
Pressure angle,} given transmitted | mitted load for 
degrees load given surface 
stress 
144 1-444 0-48 
20 1-243 0-645 
264 1-133 0-78 
45 1-0 1-0 











The advantages of a 45 degree pressure 
angle cannot be obtained because, with 
this angle, the teeth would be pointed at 
the tips without sufficient working depth 
to ensure continuity of contact from one 
tooth to the next. In practice, the highest 
pressure angle which can be used, consistent 
with a reasonable tip width, and a working 
depth sufficient to give ample overlap, is 
from 24 to 27 degrees on normal ratios. 
With this pressure angle the working depth 
may be the same as the present British 
Standard, that is, twice the reciprocal of 
the diametral pitch. Stubbing the teeth 
leads to a worsening of results because it 
calls for impracticable accuracy in obtaining 
correct tip relief over a very limited depth 
of profile and does not allow sufficient 
latitude for errors in the profile grinding. 
This has been confirmed by recent tests on 
high-speed, heavily-loaded reduction gears, 
where stub teeth led to failure of the gears 
(and consequential trouble with other parts), 
whereas full-depth teeth were successful. 
It is seen from the table that a pressure angle 
of 264 degrees gives an appreciable advan- 
tage over 20 degrees, and the former angle is 
now widely adopted on aircraft work. 


ADDENDUM CORRECTION 


In the past, there has always been a 
tendency to regard addendum correction 
merely as what its name implies, that is, 
a means of correcting for undercut and 
interference. There has been the same reluc- 
tance to take full advantage of this special 
property of the involute as there has been 
to adopt any increase in pressure angle. 

Addendum correction provides a ready 
means of using those parts of the involute 
of two mating gears that are likely to give 
the best performance, and to do this it is _ 
desirable to go far beyond what is just’ 
necessary to take contact away from: the 
interference point of the pinion. 

The author drew attention to these 
features of pressure angle and correction, 
in particular connection with aircraft gears, 
many years ago, and it is of interest to note 
that the aircraft industry now bases its 
designs on a more ready use of the available 
design facilities and with successful results. 

It is undesirable and hardly practicable 
to produce these high-pressure-angle cor- 
rected gears with standard 20 degree cutters, 
as their use would not allow an entirely 
free choice of tooth depth and relative tooth 
thickness on wheel and pinion. Conse- 
quently, special tools have to be made and 
the advantages of standardisation are lost. 





292 


Each design has to be considered on its own 
merits. Neither does it seem practicable 


— 


Fic. 4—MODIFICATION OF WORM GEAR TO GIVE 
*“*LEAVING SIDE’’ CONTA 


to alter the present British Standard to 
cover those cases, such as aircraft gears, 
where optimum performance is required. 
There does, however, seem to be a case for 
a possible future increase in the 20 degrees 
pressure angle adopted for spur gears in 
the British Standard, although this may be 
looking a long way ahead owing to the 
vast number of existing cutters and 
designs. 

As regards the pressure angle of worm 
gearing, this is at present standardised at 
20 degrees on the normal section and on a 
pitch cylinder approximately at mid-depth 
of the worm threads. There is not much 
practical evidence available as yet of the 
effect of pressure angle changes on worm 
gear performance, but there is some theo- 
retical argument for either an increase in 
pressure angle or an increased addendum 
correction on the worms, the former method 
being the more practicable. As a matter of 
passing interest, not offered as an argument 
in favour of increasing pressure angle, a 
pair of worm gears found by National Phys- 
ical Laboratory test to have the highest 
efficiency ever recorded, had a mean normal 
pressure angle of 27 degrees. 


HeEticat GEARS 


It has already been shown that the 
helical gear has a special property 
by no other type of gear in that it loses none 
of its performance characteristics after 
being corrected for distortion effects, and 
it is, incidentally, less susceptible to dis- 
tortion effects. It is of further interest to 
examine the effects of the design variables 
in helical gearing, i.e., helix angle and pres- 
sure angle. The criterion for comparison 
is the “‘ wear factor,” to which load capacity 
is proportional and which has already been 
stated to be proportional to the relative 
radius of curvature of the contacting sur- 
faces in a plane at right angles to the line 
of contact divided by the loading per unit 
length of line of contact. 

Some confusion has existed in the past 
in regard to the relative radius of curvature 
on a section through the contact line and 
normal to the tooth surfaces, of a helical 
The connection between the relative 


gear. 
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radii of curvature on the transverse plane 
and on the norma] plane of a_ helical 
gear of given propor- 
tions is, according to 
the author’s calcula- 
tions: R,,—=R,, sec a, 
where o, is the base 
spiral angle. 

Using this express- 
ion in conjunction 
with the calculated 
length of line contact, 
the wear factor of 
helical gears is found 
to be proportional to 
cos o,/cos o, where 
o is the pitch line 
spiral angle. This 
applies when the only 
variables are pressure 
angle and spiral angle, 
and it assumes that 
the tooth depth is 
based on normal 
pitch proportions. It 
is also assumed that 
the face width is 
equal to an integral 
number of axial 
The ex- 
pression cos a,/cos o 
approxi- 

mately equal to unity, 
and it follows that the wear factor of helical 
gears is, theoretically, independent of both 
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the pressure angle and the spiral angle, 

The British Standard Specification gives 
the wear factor as proportional to sec%o, 
which gives a drastic difference in load capa. 
city for gears of the minimum and maximum 
spiral angles normally used in practice, 
Dr. H. E. Merritt gives, without proof, in 
his book, “Gears,” the relation R,,=/.,, 
sec*c and possibly the similar errors have 
@ common source. Quite apart from the 
theoretical treatment, there does not appear 
to be any sound evidence to suggest that 
load capacity increases so appreciably with 
spiral angle, and a new method of accounting 
for spiral angle is embodied in the re. 
vision of the B.S. Specification for spiral 
bevels. 

The wear factor of a helical gear can be 
shown to be equal to that of the correspond- 
ing spur gear of the same dimensions, multi- 
plied by the contact ratio of the spur gear. 
The contact ratio of a spur gear is ordinarily 
about 1-3, so that helical gears start off 
with a theoretical advantage of 30 per cent 
in load capacity over the corresponding 
spur gear. 

As regards pressure angle, there is in 
practice some evidence to suggest that a 
higher pressure angle does somewhat im- 
prove the performance of helical gears, 
but there is need for further research both 
on this question and that of helix angle. 
The increasing use of helical gears on heavy- 
duty aircraft applications may soon provide 
more definite answers to these problems. 


Structural Methods for Reducing Uplift 
and Leakage in Dams 


By SERGE LELIAVSKY BEY, Ph.D., M.Inst.C.E., M.Am.Soc.C.E.* 
No. II—(Continued from page 264, March 11th) 


EARLIER TYPE oF “ HOLLOW ’”’ SCREEN 
7 show the difference in the drainage 
capacity characteristics of a network of 
pipes, as compared with the designs falling 
under the term “ hollow screens,” attention 
is called to the devices adopted at the 
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teristic features of which were substantial 
masonry arches, supported on more or less 
heavy buttresses, all in accordance with the 
original suggestion of Maurice Levy. 

At the first two dams the screen was built 
much later than the dam proper, in order to 
relieve the latter from 
the uplift, and also to 
stop excessive leak- 
age; in the last case, 
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FiGs. 8 AND 9—SCREEN AT SETTONS DAM 


Settons, Ban de Champagny and Bouillouse 
dams, which are represented respectively 
in Figs. 8 to 12. They all belong to what 
may be described as the “earlier” or 
“heavy ” type of hollow screen, the charac- 

* The opinions and figures in this article are the 
author’s own, and do not necessarily represent those of 
the Egyptian Ministry of Public Works. 








however, the screen 
formed a partof the or- 
iginal project and was 
constructed concur- 
rently with the dam. 
The drawings give 
the required informa- 
tion about the partic- 
ulars of the design of 
the arches and but- 
tresses, which call for 
comment in regard to 
the following only. At 
Settons the buttresses 
of the screen are freely 
supported upon the 
face of the dam, with 
@ no bond whatever 
between old and new 
masonry. To prevent 

or minimise percola- 

tion of water at right angles to the bearing 
surface, horizontal drainage channels are 
arranged at 2-5m distance from centre to 
centre. They are semi-circular in section 
and 8cm in diameter. At Ban de Champagny 
the bearing surface in between the dam and 
the buttresses is provided with a sheet of 
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lead. This seems to be the best possible 
arrangement, both in. regard to complete 
watertightness and. tu free thermal deforma- 
tion of the screen. In the third dam, that of 
Bouillouse, the arches are separated from the 
buttresses by a ‘‘dry joint.” . 

In all three cases the water which finds 
its way into the wells, behind the arches, is 
collected into a common horizontal drain, 
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FiGs. 10 AND 11—BAN DE CHAMPAGNY DAM 
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and conveyed therefrom by a pipe or culvert 
to the downstream side of the dam. 

In addition, boreholes are sunk at the 
footing of the screen, their object being to 
intercept spring water which may tend to 
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FiG. 12—BOUILLOUSE DAM 


percolate through the rock foundation of 
the dam from the reservoir. The upper ends 
‘of these holes are left open to discharge 
into the drain. 

The whole arrangement, as described 
(provided it is properly carried out), supplies 
a reasonable certainty that no uplift pressure 
will exist in the dam; consequently, it can 
be taken into account in calculating the 
profile. It should be realised, however, that 
the design and erection of a screen of this 
type require to be specially considered in 
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order to ensure watertightness, particularly 
as no reinforcement is used to take -the 
tension stress consequent upon thermal 
deformations. In this connection the con- 
struction of Ban de Champagny dam supplies 
instructive evidence. The building of the 
screen at this dam was interrupted by the 
first Great War, and reswned thereafter. 
It was completed in 1926, but when the 
water surface was raised to the new required 
level the leakage through the screen, and 
particularly through the boreholes (which 
were 20cm in diameter, 15m to 30m deep, and 
sunk under every third well—that is, 9m 
apart) increased to alarming proportions. 
Careful survey, which included also borings, 
&c., revealed the existence of two main 
causes of this trouble, the excessive per- 
meability of certain layers of the rock 
foundations, and fissures in the arches of 
the screen, which developed as a result of 
thermal deformations, because the expansion 
joints were spaced too far apart (namely, 
60m from centre to centre). 

The solution resorted to was cement 
injections. They were carried out by the 
Société de Cimentations Frangois, in the 
years 1928 to 1930, and were reported to be 
fully successful. The injections in the 
upper part of the screen, intended to seal 
the cracks in the arches, were done through 
short boreholes sunk from the inner face 
of the screen. There were 278 holes in all 
of a total length of 305m, the weight of the 
cement injected being 235 tons—that is 

Cement Injections at Bande Champagny Dam 


Sei R OS 556. cca anni p00. cane > en 946 tons 
Into the joint between concrete and rock 964 tons 
Into the rock at less than 12 metres depth 1,675 tons 

Into the rock between 12m and 16m 
Depths... ac. ase i ig 40H, sete. Gone, aaa. ae 

Into the rock between 16m and 20m 
GUN 0. = are casa kk ss0 eae. 0805 00s 985 tons 
5,790 tons 


770kg per linear metre of bore. As a result 
of this section of repair work the leakage 
through the arches was reduced from 175 litres 
to 37 litres per second, of which 20 litres 
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residue on a sieve pf 4900 meshes per square 
centimetre). This was considered of advan- 
tage for penetration into the narrowest pas- 
sages. Special chemical solutions were 
injected in certain places as a prelimi 
measure. The presence of the colloidal 
substance, thus created, helped in obtaining 
better results when cement was subsequently 
injected. After the whole scheme of injec- 
tion works was finally completed, the leakage 
through the screen and from the drains was 
found to have been reduced to reasonable 
quantities. 


DRAINAGE EFFICIENCY FACTOR 


In comparing the advantages of the various 
types of screens described in this article it 
may be interesting to estimate by means of a 
coefficient the relative drainage capacity of 
different designs, so as to bring out, in a 
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FIG. 14—LIGHT TYPE 


OF REVETMENT 


simple, comprehensible manner, the different 
efficiencies of various types of facings. 
While it is realised that the estimate of the 
true value of such a coefficient requires 
rather laborious calculations, involving the 
computation of stream lines and equi- 
potential curves, it is nevertheless believed 
that an extremely simple approximation 
is possible. This is arrived at by drawing a 
surface through the centre lines of the wells 
or drains (as the case may be) and taking the 
percentage of the hollows intersected by this 
surface to the total surface area. Such a 
coefficient may very easily be computed, 
and can serve for classifying the various 
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FIG. 13—SCREEN WITH HORIZONTAL GALLERIES 


per second were estimated to be coming 
from the expansion joints. 

In addition to this, 5790 tons of cement 
were injected into the foundations, as 
shown in the table above. 

The total number of boreholes in the 
foundations was 144, their combined length 
aggregating 3512m. This gave about twice as 
much cement per metre length of bore, as 
compared to the upper part of the screen. 

The cement cnglared was the particularly 
fine-grained type (5 per cent maximum 


devices and schemes intended for reducing 
the uplift pressure. For instance, suppose 
the vertical pipes of a drainage system are 
5cm in diameter and spaced every 2-5m 
apart. The drainage capacity coefficient 
would then be as follows :— 
Kar=(0-05/2-50) 100=2 per cent. 
Take now the Settonsdam. Here we have 
2m wide wells, spaced 4m centre to centre, 
which means that :— 
Kar=(2-00/4-00) 100=50 per cent. 
For the other two dams with the “ heavy ” 
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type of hollow screens the coefficient will 

be :— 

Ban de Cham 53 t 

Bouillouse iy, eo eee inta® ass 60 ber cant 
These figures give an excellent idea of the 

relative drainage capacities of a screen as 

compared with a network of pipes. It will 


be shown later that for recent devices the 


drainage coefficient will be still higher. 


Attention is now called to Fig. 13. It 
represents the only case known to the author 
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FiG. 15—SECTION THROUGH DAM WITH 
LIGHT TYPE OF REVETMENT 


in which a masonry or concrete screen was 
provided with horizontal galleries, instead of 
vertical wells. The advantage of the arrange- 
ment is not obvious. In fact, the drainage 
coefficient is rather low, namely, 16 per cent 
only. The screen was generally designed on 
somewhat different lines to those of the three 
instances referred to earlier. It was made of 
plain concrete, and special measures were 
taken to develop an effective adhesion 
between the new and old materials; for 
instance, the facing of the dam was demo- 
lished to a depth of 8cm before placing the 
concrete. It appears that, in this case, the 
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FiG. 16—DETAILS OF FLAT SLAB 


additional work was not only required for 
reducing the uplift pressure, but was also 
intended to provide wore weight, and thereby 
favourably affect the conditions of stability 
of the profile. 


Licut [TaLian DESIGNS 


A marked improvement on these earlier 
types of revetments was achieved in some of 
the later Italian designs, an instance of which 
is shown in sections in Figs. 14 and 15. While 
in principle they belong to the same type of 
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screens, the light and graceful alignment of 
the arches shown in these figures forms a 
striking contrast with the heavy designs, 
which were believed to be the last word in 
civil engineering constructional methods 
twenty years earlier. 

The new light type of revetment repre- 
sented in Fig. 14 possesses all the strength 
required for resisting the water pressure. 
Notwithstanding which the experience gained 
at the four dams where it was adopted 
(Arno, Salerno, Avio and Baitone) shows 
that deformations of such diaphragms under 
load and temperature differences are rather 
too great, causing troubles with the external 
plastering. It is therefore only natural that 
leakages through these screens are reported 
to be rather large, attaining some 20 litres 
to 30 litres per second. The drainage capa- 
city coefficient is extremely high, namely, 
85 per cent. 

A similar, but somewhat stronger, device 
was used at the Ceresole Reale dam, with 
apparently far better results. The difference 
in the proportions of the two types will be 
seen from the following figures :— 


Inner radius Thickness 

in metres in metres 
Lighter type... ... 0-85 0-18 to 0-30 
Heavier type 1-00 to 1-50 0-50 to 1-00 


The screen of the heavier type is provided 
with expansion joints spaced every 20m. In 
this case the leakage, which originally attained 
7 litres per second (surface=12,000 square 
metres) was subsequently reduced, after 
cement injections, to 3 litres per second. 

The arched types of screens referred to in 
the preceding paragraphs are rather expen- 
sive, but reliable enough to warrant a corres- 
ponding adjustment of the rules governing 
the allowances for the uplift pressure in dam 
design. 

Their drawback is that the moment of 
inertia of the horizon- 
tal section of the 
arches is rather too 
great; they there- 
fore lack elasticity, 
which may be of 
importance if the 
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of Settons and Mouche dams were considered, 
Experimental sections of such slabs were, 
indeed, provided at both dams. The details 
of one of them are illustrated in Fig. 16, 
It will be observed that the slab is rather 
too thin, and the space between the screen 
and the main dam is not wide enough for 
inspection, &c. In spite of these defects 
the device is said to have given entire 
satisfaction, except that the joints with tho 
neighbouring]sections of the plain concrete 
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FiG. 17—SCREEN AT RINGEDALS DAM 


screen were observed to open—as might 
have been naturally expected under the 
circumstances. The drainage capacity coeffi- 
cient for this slab is rather high, namely 
Kqg=73 per cent. The fact that the screen 
has remained in good condition for so many 
years supplies in itself a proof of the endur- 
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SCREEN Fic. 18—SECTION AND 
deflections of the dam proper are large. 
In this respect a flat reinforced concrete slab 
is preferable, because it is more flexible, 
and is therefore capable of adjusting itself 
to the elastic and thermal movements of the 
main work without developing internal 
stresses of high intensity. 


Fiat SLAB 


The idea is not a new one, for suggestions 
for replacing the arches by flat slabs were 
already put forward when the strengthening 





DETAILS OF SCREEN AT SHING MUN DAM 


ance capacity of the class of works it 
represents. : 

In recent. years flat slabs have been used 
as screens by Mr. Chr. F. Groner, on the 
Ringedals dam, in Norway, and by Mr. 
W. J. E. Binnie, on the Shing Mun dam, in 
China. Both works can be cited as out- 
standing instances of advanced design and 
methods of execution. For detailed descrip- 
tions of these screens the reader is referred to 
the respective papers contributed by their 
authors to the first and second Congresses 
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on Large Dams. The following brief informa- 
tion and the sketches appearing in Figs. 17 
and 18 are abstracted therefrom. 

At Ringedals the screen was built about 
ten years after the construction of the main 
work, the object being to stop the excessive 
leakage which was observed to percolate 
through the dam. The screen consists, 
essentially, of a reinforced concrete slab of 
varying thickness, depending on the head. 
This slab is kept in position by means of a 
number of struts made of the same material. 
The clear distance between the slab and the 
dam is 2m. The slab is 47cm thick at base, 
tapering down to 20cm at the top. The 
struts are octagonal in section, of varying 
diameters, according to the load they carry. 
They are provided with spiral reinforcement, 
in order to increase their resistance against 
compression while at the same time keeping 
them as slender as is feasible—this being 
considered advisable in order to provide 
for the individual expansion of the slab 
without creating high deformation stresses. 
The reinforced concrete elements of the 
design were not only calculated for the water 
pressure, but were also proportioned to 
carry the thermal stresses due to differences 
in temperature in slab and dam, and also 
in various parts of the slab itself. Hori- 
zontally the spacing of the columns is 2-25m 
throughout the entire height of the screen ; 
but in the vertical direction it varies, as 
shown in the drawing. There is one hori- 
zontal continuous expansion joint at 15m 
depth, and thirty-eight vertical joints falling 
in line with the expansion joints of the dam. 
The coefficient of drainage capacity for this 
screen is exceedingly high, namely Kg,—97 
per cent. With such a design it would be 
quite safe to assume, in designing the profile, 
that the dam is subject to no uplift pressure, 
except perhaps in its lowest. part, where a 
certain amount of water may percolate into 
the foundations. This, however, could 
easily be dealt with, if required, if bore-holes 
were sunk in the space in between screen 
and dam, the upper ends of these holes being 
left open to discharge into a trench cut in 
the rock. 

At Shing Mun the screen and the dam 
were built concurrently, as inherent parts of 
the same project. The diaphragm was 
180cm thick at the deepest point, namely, 
at 52-5m, reducing gradually to 90cm at 
16m below water surface. Above that level 
the thickness remained constant. Vertical 
expansion joints divide the slab into 
‘* panels,” which are 7-6m wide and are sub- 
divided vertically into 6-1m high “ lifts.” 
The diaphragm may, therefore, be regarded 
as an articulated structure. The arrange- 
ment of the expansion joints is seen from the 
drawings. Every panel forms a continuous 
beam over three supports and is reinforced 
accordingly. The bearings are formed of 
pre-cast blocks, but are separated from the 
slab by a layer of “ Callendrite ” bituminous 
sheeting, about 0-5cem thick, which is 
specially manufactured for standing up to 
high pressures. It constitutes a sliding joint 
and stops percolation through the bearing 
surfaces. 

In carrying out the work the forms for 
every lift were fixed on the last one com- 
pleted. For facilitating this operation 60cm 
wide concrete steps were arranged at the 
top of each lift (see vertical section). 

Expansion joints were also provided at 
the points where the articulated panels butt 
against solid material, and, in general, the 
whole lay-out of the scheme tended to 
facilitate the free deformation of the screen, 
without creating undesirable stresses. It 
therefore supplied an ingenious solution 
of the problem of a substantial diaphragm, 
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capable of adapting itself to the deformation 
of the dam. This solution might be con- 
sidered of advantage not only in new pro- 
jects, but also, if it is desired to provide an 
existing dam with a screen, in order to relieve 
the old material from uplift, but, at the same 
time, to introduce no new stresses. 


COMPARATIVE TABLE 


The following table contains the various 
solutions, based upon the “hollow screen ”’ 


principle, which were considered in the 
preceding pages :— 
Coefficient of 
drainage 
capacity Kar 
per cent 
Drainage system ... . 2 
La Mouche dam—concrete-i -in-mass screen 16 
EY ee ee . 50 
Ban de Champagny RAs) otal Sate dees uae 53 
os oar cee gg est we 60 
Shing Mundam . 67 
La Mouche dam—reinforced « cone srete & 8c creen 73 
Arno, Ederno, Avio and Baitone dams _... 83 
Ringedals dam Sek 97 


In comparing the ‘coefficients appearing 
in this table it must be realised that at the 
Ban de Champagny and Shing Mun dams 
the bearing surface between the screen and 
the buttresses is provided with watertight 
sheetings (lead in one case and “ Callen- 
drite’’ in the other), which force all leakage to 
be diverted into the wells. The coefficients 
shown in the table against these two dams 
must therefore be considered as an under- 
estimate of their true ‘‘ drainage capacity.” 


CONCLUSIONS 


To conclude the discussion on the various 
types of screens, it will be obvious that, if 
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properly designed, they may altogether 
relieve the dam of the uplift pressure, without 
introducing new stresses. 

So long as the existence of uplift was 
uncertain, the advantages derived from such 
screens remained subject to doubt; but, 
since uplift has now been shown to be of 
substantial importance, there are definite 
reasons for considering the impermeable 
screen as a means for improving the stress 
distribution in dams. Hence, should it be 
thought undesirable to reduce the existing 
factor of safety in an existing dam, and yet 
permit the water level behind it to be raised, 
the provision of a hollow screen might, 
under certain circumstances, be found advis- 
able. 

Normal leakage penetrating through the 
diaphragm can be collected by a gallery 
built at the heel of the dam, while bore- 
holes sunk under the gallery into the rock 
can serve to intercept all water tending to 
percolate in the foundations. On the other 
hand, should excessive leakage be found 
subsequently to occur, it might be dealt with, 
as in the French and Italian dams described, 
by means of injections. 

The design of the screen itself must, of 
course, be considered in the light of the 
information about other similar works already 
executed, full advantage being taken of the 
experience gained thereon. 

It might possibly be found convenient, 
in such cases, to begin with the construction 
of a short experimental section of the screen 
before taking final decisions on the general 
lay-out and details of the work; for local 
conditions may be of importance in every 
individual case considered. 


Oil Pipe-Line Pumps for [raq 


No. II—(Continued from page 269, March 11th) 


Pump ENCLOSURES AND LUBRICATION 
HE severe climatic conditions under which 
these pumps will operate make it imperative 
that all the moving parts should be completely 
contained in dust-tight enclosures. Our illus- 
trations in the first part of this article indicate 
the measures taken. The yoke rods, for 
example, are covered by steel tubes between the 


frame and the rear enclosure. The only moving 
part exposed is the pinion shaft, and this, as 
already mentioned, is sealed off by felt rings. 
In order to give rapid access to the plunger 
glands, quick-release hinged covers with felt 
joint seatings are provided. As oil leakage 
from the plungers could possibly result in an 
inflammable mixture, an arrangement was 





LAYOUT OF TEST PIPES 


WITH “ HARP’? AND OIL COOLING EQUIPMENT 
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made to circulate scavenging air within the 
enclosed spaces. For this purpose a Vokes 
air-inlet filter is fitted on the top of each crank- 
case and rear enclosure, with a non-return 
valve. Adjacent to the glands are outlet 
non-return valves, which are connected to a 
common discharge pipe, led outside the pump 
building. Supplementary to the breathing 
pipes are drain pipes to take any fluid leakage 
from each gland. These pipes are connected 
to a vacuum leg in order to compensate for the 
slight pressure variation in the enclosed spaces 
and are connected to the common drain from 
the drip trays, which are situated below the 
pump ends. ; 

The lubrication of the main gears is effected 
by a dip system, a special heavy pressure 
type of lubricant being employed. For the 
pump proper, with the exception of the rear 
crossheads, which, as already mentioned, are 
flood lubricated, all the bearing surfaces are 
supplied under pressure from a gear type 
lubricating oil pump. This pump, which is 
operated by an extension shaft in order to 
reduce the suction lift, draws oil from a drain 
tank below pump level and delivers it through 
a pressure filter to a “ bus ’’ main, from which 
individual leads are taken to each bearing. 
By means of restriction orifices in the various 
leads, a proportionate distribution to each 
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950 B.H.P. DIESEL ENGINE FOR PUMP 


bearing is obtained. A pressure of 20lb to 30 
lb per square inch is maintained in the “ bus ”’ 
main. On each oil lead, an “‘ Arkon ” visual 
indicator is fitted and on the pinion and the main 
bearings, the crosshead guides, the lubricating- 
oil delivery pipe, and the gearcases, Negretti 
and Zambra dial-pattern there are thermometers 
A semi-rotary hand pump is used for 
flushing the bearings before starting up, and 
the same pump serves to empty the oildrain 
tank when replacement with fresh oil is 
required. 

To give warning of any failure in the supply 
of lubricating oil an audible alarm, operated 
by drop in oil pressure, is fitted. This consists 
of two Klaxon horns, a flameproof unit mounted 
in the pump-house, and one of the ordinary 
units in the engine-room. As there are four 
pumps in each station, three of which are 
generally running, further indication is needed 
to show on which pump the lubricating oil has 
failed. This is accomplished by an electrical 
system, with a signal-box ia the shift engineer’s 
office between, which is visible from both the 
engine and the pump-rooms. The alarm system 
consists of four pressure-operated mercury 
switches, which are connected by }in outside 
diameter pipes to the lubricating delivery pipe 
of each pump and are wired to the Klaxon 
horns and the signal-box. The signal pazicl 
has four pairs of red and green lamps numbered 
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to correspond with the four pumps. During 
normal running the green light burns, but 
should the oil pressure fall below a predeter- 
mined value, about 10 lb per square inch, the 
pressure-operated switch breaks the green light 
circuit and operates the Klaxon horn, at the 
same time lighting the red lamp and thus 
indicating the faulty pump. Double-pole, key- 
operated switches are also fitted in the signal- 
box on each pump circuit, so that the current 
ean be cut off from any pump unit not in use, 
as otherwise the alarm system would continue 
to function. The fact that both lamps are 
extinguished indicates to the operating engineer 
that the circuit has been switched off. 


Test Bep EQuIPMENT 


The essential services and arduous duty of the 
pumps we are describing, with their remote situ- 
ation, indicated the necessity of particularly 
thorough testing before leaving the maker’s 
works. It was decided to use for test bed pur- 
poses the actual diesel engines used on site, and 
to test the units in pairs. For that purpose Har- 
land and Wolff, Ltd., delivered two .of the 
engines to Worthington-Simpson’s works. The 
test bed was illustrated last week and a view of 
the test.pipes accompanies this article. It will 
be seen that the pumps and engines are mounted 


on substantial iron stools, which avoided having 
to trench the shop floor for delivery and suc- 
tion pipes, &c. Provision was also made to 
fit locating pins in the stools, so that rapid 
erection of pumps and alignment with the 
engines could be effected. 

As far as possible the test piping was made 
to approximate closely site conditions, so 
that the resonance effects in the delivery 
piping could be carefully studied. 

The oil is pumped through the delivery pipe 
and manifold at the full pressure of 1000 Ib 
per square inch, to what is colloquially termed 
a “harp,” in which it is reduced to a pressure 
a few pounds above atmospheric. The “ harp,”’ 
which is shown in one of our engravings, con- 
sists of a number of small-bore lin pipes, through 
which the oil passes at a high velocity, velocity 
energy being almost entirely dissipated in heat- 
ing the oil. The cooling of the hot oil is carried 
out in two 750 square feet surface coolers of the 
company’s own design and manufacture, which 
are so arranged that they can be worked 
either in series or in parallel. A 4in relief 
valve, set at 15 lb per square inch, is included 
for safety purposes. The coolers are of fabri- 
cated steel construction, with brass tube 
plates. The oil is on the outside of the tubes 
and is directed by baffles to give a high-velocity 
flow and heat transfer values. From the coolers 
the oil passes to three interconnected calming 
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tanks, and from the last of these it passes to 
the pump suction and is again circulated. 

Circulation of the cooling water is effected 
by a Worthington-Simpson ‘‘ Monobloe ”’ ce. 
trifugal pump, designed to deliver 325 gallo:is 
of water per minute against a total head of 
65ft in the following sequence: pump-oil 
coolers, engine-oil cooler, engine jackets, and, 
finally, the air-water cooler. For the engine- 
fuel supply two storage tanks, of 3000 gallons 
total capacity, were arranged together with a 
500-gallon service tank, erected at shop- 
crane rail level, to give a gravity feed to thie 
fuel pumps of the engines. A duplex pum» 
of the firm’s manufacture, compressed-air 
driven, was utilised to deliver fuel from th 
storage tanks to the service tank. 

The starting air for the engines was furnishe:| 
by a Worthington-Simpson ‘ KH 23” three. 
stage air-cooled compressor, which, in additio: 
to supplying air at 400 lb per square inch for 
engine starting, was also used to recharge the 
pump alleviators at 1000 Ib per square inch. 

Test RESULTS 

In general, the pumps were run from ten t: 
twelve hours non-stop, in order that all working 
parts should have time to attain their normal 


working temperatures. In no case was over- 
heating caused and the pumps we inspected 





AUXILIARY DIESEL ENGINE FOR 200KW SETS 


were running very quietly with cool bearings. 
During the rests complete torsiograph records 
were obtained throughout the whole pumping 
range. Comprehensive tests were also carried 
out under various operating conditions, during 
which Lloyd’s Research department, using 
strain gauges, with associated photographic 
apparatus, recorded simultaneously the pressure 
impulses in the delivery pipe line at different 
points. By attaching strain gauges to the pipe 
manifold at selected points it was possible to 
determine the stresses set up in the different 
parts of the pipe. 

From our description it will be gathered 
that the pump makers, in close collaboration 
with the engineers of the Iraq Petroleum 
Company, Ltd., have made every effort to 
solve on the test bed difficulties which might 
have been expected to arise on site during the 
erection and putting into service of the pump- 
ing plants. That the contract is almost com- 
pleted and the pumps have passed the tests 
without any trouble is perhaps a fitting tribute 
to the care and forethought which has been 
given. 4 

DiEsEL ENGINES FOR Pumps 

The diesel engines for the Iraq Petroleum 
Company’s new pumping stations are now prac- 
tically completed at Messrs. Harland and Wolff’s 
Belfast works. The order, aggregating 60,000 
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h.p., includes not only the thirty-six engines for 
the pumps we have described above, but also 
twenty-seven auxiliary engines for driving the 
alternator house sets and ten similar sets for 
terminal refinery service. 

The pumping engines, illustrated herewith, 
are Harland and Wolff four-stroke units, 
designed to develop on site approximately 
950 b.h.p. when running at a speed of 300 r.p.m. 
after the necessary derating for temperature and 
for altitude. The equivalent power for a shop 
test at sea level is about 1250 b.h.p. Com- 
bustion air is supplied under about 3 lb pressure 
by electrically driven Keith Blackman blowers. 
The cylinders have a bore of 400mm and a 
stroke of 600mm, and the general design follows 
closely that of the engines built for the Mogden 
works of the West Middlesex Sewage Board, 
which have been at work for the last thirteen 
years. In the engines for Iraq, however, 
certain modifications were made to suit the 
requirements of pipe-line pumping service under 
desert conditions. 

The pistons are oil cooled and have separate 
visible outlets discharging outside the crank- 
case, so that the piston cooling oil is not exposed 
in the crankcase and only mixes with the lubri- 
cating oil in the comparatively quiescent space 
of the lubricating oil drain tank. The valve 
gear, too, is totally enclosed, so as to be sand- 
tight for desert operating conditions. The 
latest Harland and Wolff fuel injection equip- 
ment, including scroll plunger control and 
specially designed fuel valves, is fitted. These 
valves have lapped spindles with flat seats and 
incorporate a ‘‘ blast chamber ”’ for minimising 
possible carbon formation on the fuel valve 
nozzles. 

In the lubricating system the main oil pumps 
are driven directly from the free end of the 
engine through an alignment coupling. They 
supply all the oil needed for lubrication and for 
piston cooling. The oil is delivered through 
vertical multitubular oil coolers with by-passes 
arranged for the control of the temperature of 
the oil. The coolers have removable tube 
stacks, which are so arranged that they are 
easily cleaned and overhauled. A _ priming 
pump for the lubricating oil system is fitted to 
each engine and is electrically driven. This 
arrangement, it is claimed, does away with the 
drugdery of a hand-operated pump, and it 
ensures that the priming is thoroughly effective. 
The outlet from each piston cooling connection 
is clearly visible, and a thermometer pocket is 
fitted on each so that in service accuracy of 
distribution can easily be observed. 

The valve gear is robustly designed. Both 
the air and the exhaust spindles have Stellited 
stop faces, which engage with cam-like inserts 
of hardened steel at the ends of the drop-forged 
steel levers. The levers are supported by grease- 
lubricated needle bearing fulcrum pins. There 
is therefore no need for a forced lubrication 
system for the engine top, which remains dry. 

The pistons have fully floating gudgeon pins, 
and provision is made for generous lubrication 
of the piston bosses. These bosses are furnished 
with ample drains, thereby ensuring a steady 
flow of lubricating oil through the top ends and 
gudgeon pins, maintaining them at an excep- 
tionally low temperature. 

All the liners are made from pearlitic cast 
iron and are finished by boring. They are not 
gashed to clear the valve heads, as the valve 
pockets in recessed cylinder covers. The 
arrangement is one which is claimed to give 
freedom for expansion. 

The main frames of the engine are monobloc 
castings made in two sections and _ bolted 
together at the centre of the engine. The cam- 
shaft bearings are adjustable and removable 
and have semi-circular seats. Large access 
doors at the front and the back of the frames 
are provided for the inspection and adjustment 
of each connecting-rod. The doors are large 
enough to enable a piston to be taken out 
through the crankcase, should that be desired. 
The bed-plates are of cast iron, although the 
builders are supplying a large number of bed- 
plates of these and other sizes in fabricated 
steel. The bed-plate is of the dry sump pattern, 
and it has a gradual slope to the after end, 
where there is a drain pipe connecting with an 
outside drain tank. The crankshaft is of the 
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usual Harland and Wolff semi-built-up type 
with integral cast steel crankpins and crank- 
webs shrunk on to forged steel journal pieces. 


AUXILIARY ENGINES 


The auxiliary engines, one of which we illus- 
trate on test coupled to a water brake, are also 
Harland and Wolff four-stroke units, but work 
with normal induction. Each unit has five 
cylinders with a bore of 316mm and a stroke of 
380mm. The site output of each is about 200kW 
when running at a speed of 428 r.p.m. These 
smaller engines, like the larger units, are sand- 
proofed, and the same general type of fuel 
pump and fuel valve is used to enable the 
engines to operate on crude oil. The design of 
the piston and the connecting-rod is generally 
similar to that of the large engines, but with 
the smaller size of cylinder it is not necessary to 
have oil-cooled pistons. The fly-wheels are 
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designed to give close speed regulation within 
the limits of the relevant British: Standard 
Specification, and without hunting. In addi- 
tion, the requirements of parallel operation on 
site were considered. Each unit embodies a 
monobloc cast iron frame, a crankshaft of 
solid forged steel and fabricated steel bed- 
plate. The camshaft is chain driven and, 
like in the larger sets, it is housed in adjustable 
and removable bearings mounted on semi- 
circular seats on thé frame. The general details 
of the cylinder covers, the air and exhaust 
valves and the valve gear and other engine 
parts follow very closely those of the pumping 
engines already described. 

All the engines have completed their tests at 
Harland and Wolff’s Belfast works, under the 
supervision of Lloyd’s Register of Shipping, 
which is acting on behalf of the Iraq Petroleum 
Company on this important contract. 


Civil Engineering Structures in Spain 


EVERAL interesting civil engineering struc- 
tures have recently been completed in Spain. 
In this article a brief description is given of 
three noteworthy works of construction, namely, 
an aircraft hangar near Madrid, the Posada 


for the design of this aircraft hangar. A door 
width of 590ft and a depth of 154ft were 
required, and it was also stipulated that there 
should be only one intermediate support, 
this being placed behind the line of the doors, 





THE PEDRIDO BRIDGE—ERECTION OF CENTRAL SPAN 


bridge over the River Guadalquivir, and the 
Pedrido bridge. ' 
ArrcraArt HANGAR NEAR MADRID 


The Spanish National Institute of Aero- 
nautical Technique, organised a competition 


so that the maximum space should be avail- 
able for storing aircraft. The design selected 
was that by Professor Ed. Torroja. 

The structural system of this design consists 
of transverse trusses spaced at 16ft 6in centres, 
which are supported at one end on the back 
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wall of the hangar and at the other end on the 
main continuous girder, which is composed of 
two bays, each 295ft long. This girder is of 
the K-shaped lattice type, made up of channel 
irons, as shown in the illustration, and is 
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port for shuttering whilst construction of the 
decking was in progress. 

This composite  steel-concrete system of 
bridge construction was devised by Professor 
Ed. Torroja, and is becoming widely used in 
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piles, about 40ft long. The arches of the side 
spans have a slender appearance as their thicic. 
ness at the crown is only 2ft and hence their 
thickness-span ratio is 0-017. 

The construction of the central span piers 





29ft 6in deep. It is placed parallel to the line 
of the doorway and is supported on three steel 
columns each 29ft 6in high, which are designed 
to resist wind loading as well as the dead loads 
of the structure. The corresponding loads on 
the back wall of the hangar are transmitted 
through reinforced columns and_ counter- 
forts, which are proportioned in such a manner 
that the thickness of the wall itself is only 
12in. 

The doors of the hangar are designed to 
slide on rails and the upper part is arranged to 
enable the roof to move, should adverse load 
conditions, due to snow or wind, cause a defor- 
mation of the trusses. The roof covering is 
very light and consists of fibro-cement sheeting. 

The total weight of the steel framework is 
about 450 tons, which corresponds to about 
11} lb per square foot of area covered. It 
was assembled by are welding and erected with 
the aid of three hydraulic jacks, one placed 
at each support of the main girder, and thirteen 
smaller jacks placed on the back wall. 

The hangar was built by S. A. Omes, under 
the direction of Major Lopez Pedraza, of the 
Spanish Air Ministry. 


THE PosaDA BRIDGE OVER THE RIVER 
GUADALQUIVIR 

The Posada bridge is a composite design of 
steel and reinforced concrete consisting of 
five spans, each 141ft long. It was erected 
upon the same principles as the Tordera 
bridge, and was built by the Society Omes, 
contractors for the Spanish Highway Board. 

The main girders are electrically welded and 
are of the bow-string type. During erection a 
service bridge was built, and the steel span was 
lowered from it. Since the steel structure is 
underneath the decking, it was used as a sup- 
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Spain. Another bridge erected upon the same 
principles is the bridge over the River Muga, 
in Castello de Ampurias. This structure is 
composed of three straight spans of the Warren 
type, each 98ft 6in long, with 9ft 9in high arc- 
welded main trusses. 


THE PEDRIDO BRIDGE 


The Pedrido bridge over the River Betanzos 
provides direct communication between 
Corunna and Ferrol. It consists of thirteen 
arch-spans, each 115ft long and a central arch 
spanning 246ft. The decking accommo- 
dates a roadway 18ft wide, and two footpaths, 
each 2ft 6in wide. The overall length of the 
bridge is about 1800ft and the navigational 
headroom at low tide is about 80ft. 

The abutments and piers on the right bank 
rest directly on rock, but on the left bank the 


-piers are supported on cast-in-situ concrete 


was carried out with the aid of timber sheet- 
piling and consolidation by the cementation 
process. The central span is a concrete tied 
arch with a rise of 41ft and a length of 246ft, 
the decking being carried by hangars. In 
order to avoid any hindrance to navigation, 
it was erected without centering. This was 
done by constructing the main arch reinforce- 
ment in the form of a rigid arc-welded truss, 
made up of rolled sections, which was erected 
in three parts—two cantilevers and a suspended 
central span, which was pre-fabricated and then 
lifted into position, as shown in the illustrations. 


The tie-member of the main arch is formed of 


forty 2in by 2im square irons welded together. 

All the steel members were encased in con- 
crete as a protection against corrosion, as the 
bridge is very close to the sea. The design of 
the Pedrido bridge was by Sefior Cesar Villalba 
Granda, chief engineer of the Spanish Highway 
Board, Madrid, 


Rolling Stock Overhaul at Acton Works 


NEW car body shop which has been 
brought into use at the Acton works of 
London Transport incorporates all the latest 
developments and is expected materially to 
speed up the overhaul of railway rolling stock. 
Provision was made in the 1935-40 new works 
programme of the London Passenger Transport 
Board for the enlargement of the Acton works 
to increase the facilities for railway stock 
overhaul, and make adequate allowance for 
future developments. 
The building work in this programme, which 





AIRCRAFT HANGAR NEAR MADRID 


included the provision of four new shops, was 
completed before the war. Three of these—the 
new machine, motor and trimming shops—were 
actually occupied and put into commission. 
The fourth, intended as a paint shop, was used 
for the alteration and conversion of cars under 
the District and Central lines rolling stock 
improvement programme then in progress. 
When the outbreak of war curtailed work under 
that programme, the shop was utilised for over- 
hauling armoured fighting vehicles. At the 
end of the war it reverted to rolling stock 
betterment work, and, in addition, was used 
for the reconditioning of cars which had been 
stored during the war and were required for the 
eastward and westward extensions of the 
Central Line. 

In the meantime, facilities in the old car 
body and paint shops remained as they were 
before the commencement of the new works 
programme, and some relief to working con- 
ditions had become imperative. The original 
intention under the programme was for the 
paint shop to vacate its old accommodation 
of three roads, each holding six cars, and move 
to the new shop consisting of six roads, each 
holding six cars. The original paint shop 
was then to be used to provide additional car 
body shop facilities and in effect double the 
floor space available. 

It transpired, however, that the need for 
additional facilities in the car body shop was 
much greater than that in the paint shop, and 
it was decided to lay out the intended new 
paint shop as a car body shop. 

In the original car body shop were two roads, 
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the incoming or dismantling road on which the 
cars were attached to and drawn by a chain, 
and the outgoing or assembly road consisting 
of a conveyor. The repair area was arranged 
between these two roads with benches running 
at right angles, and unit parts requiring bench 
attention were removed on the chain road, 
passed to the appropriate bench for overhaul, 
and refitted when the car returned on the 
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with a high time factor, and over the other 
two roads medium and low time factor cars 
respectively. 

In the old shop the first task was to test all 
the electrical circuits before a car was passed 
to the shop for dismantling. If this practice 
had been continued in the new shop the pro- 
vision of the necessary high-tension test area 
would have wasted valuable space; the elec- 





CAR OVERHAUL AREA 


conveyor. The shop held twelve cars at one 
time—six on each road. 

The considerable increase in accessory equip- 
ment carried on modern rolling stock rendered 
that method of working extremely difficult, 
for not only was there considerable variation 
in the incidence of repairs, but overhaul of 
older type stock had to be dealt with simul- 
taneously. Under that system cars had to 
follow each other round the shop whether they 
required overhaul work involving a high time 
factor or not. 

In the new shop three roads holding six cars 
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each and space for two additional cars have 
been laid down to give a shop capacity of twenty 
cars at a time. Vehicles on the three roads do 
not move continuously, as in the old shop, but 
the cars are moved up—at speed—one stance 
at a time at predetermined intervals. On the 
first group of stances equipment is dismantled, 
and at the latter stances re-assembled. This 
lay-out provides a greater degree of flexibility 
in positioning rolling stock on the roads. Cars 
on which heavy work is necessary are placed on 
two spur stances until the work to be done on 
them has been reduced sufficiently for them to 
follow properly the working sequence of the 
shop. Cars are fed on to the three roads in 
accordance with the amount of work necessary 
on each, so that over one road pass the cars 


trical test area has therefore been moved to the 
lifting shop and cars now have their electrical 
circuits tested before they enter the car body 
shop. 

In the former car body shop the repair area 
was divided into five main repair and overhaul 
sections: the reciprocating compressor area, 
the electrical equipment area, the blacksmiths’ 
machine area, the drawgear and brake rigging 
area, and the brake valve and auxiliary 
apparatus area. 

A similar lay-out has been adopted in the new 
shop, with certain modifications, and the whole 
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The new shop is arranged with the following 
sections :—The reciprocating compressor area ; 
the door engine arid door valve area; the 
brake valve and auxiliary apparatus area; the 
brake valve testing compound; the draw- 
gear, brake rigging and machine area; the 
finished parts compound; and the electrical 
equipment area. Improved lighting has been 
provided, the bench area being equipped with 
fluorescent lighting throughout. Services to the 
benches are provided by means of drop feeds 
from the roof, and it is a simple matter to 
rearrange them to suit the requirements of 
individual benches. 

For the air services there are two supplies 
of compressed air, one at 100 lb per square inch 
and the other at 125lb per square inch, and 
low-pressure air is obtained at individual points 
by use of a feed valve. Electrical services 
consist of overhead bus three-phase a.c. and 
neutral, from which a.c. at 230V or 415V can 
be obtained as required by means of tapping 
boxes, plugged in at intervals of 2ft along the 
length of the shop. A 600-V d.c. supply is 
carried in conduit with suitable outlets, and 
where a 50-V d.c. supply is required it is pro- 
vided locally by small motor generator sets. 

Compressors are removed in the first stances 
on any of the three roads, special power- 
operated hoists being provided on single runways 
to facilitate this operation at either end of a 
car. The compressors are then transferred to 
the working area on a stillage by means of an 
electrical runabout. The compressor overhaul 
area is served by an overhead crane and fixed 
tables used as overhaul benches are arranged 
at a convenient working height. Overhauled 
compressors are refitted at a later stage when 
the car has passed through the paint shop. 

For the overhaul of air brake and air door 
equipment an enlarged and improved brake 
testing panel in a separate compound has been 
provided. With this panel the testing of a 
number of valves of different types can be done 
simultaneously. An enlarged drawgear and 
brake rigging area has been provided with 
special stances for dealing with the mechanical 
overhaul of wedgelock automatic couplers. 

The old car body shop was equipped with 
blacksmiths’ forges for brake rigging repair 
work, but advantage has been taken in the new 
shop of the fact that all modern rolling stock 
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of the repair area, as can be seen from one.of the 
photographs we reproduce, has been, enclosed 
by a glazed screen. Advantage has also been 
taken of the increased space available to under- 
take the work of overhauling door engines and 
door valves. A new feature introduced in the 
shop is a “finished parts”? compound, into 
which completed units are passed and checked 
and recorded. Car assembly staffs are now 
able to collect all their requirements from this 
compound instead of having to collect individual 
items from the various sections as was the 
practice hitherto. By providing an adequate 
float of unit parts, it will now be possible to 
build up a system of batch production in the 
repair area to assist materially the working 
of the incentive bonus scheme. 


has brake gear fitted to the bogies. As, there- 
fore, the amount of brake rigging repair work 
is steadily declining, repair work requiring 
smithing is dealt with on an inter-shop manu- 
facturing basis. 

Electrical work is carried out as previously, 
but additional bench space has been provided 
to improve the facilities for work on the modern 
P.C.M. control equipment, which is now being 
overhauled completely. Further expansion 
of this area will be necessitated by deliveries of 
new stock in the future. 

Despite the paint shop having lost its pro- 
posed new premises in the amended programme, 
it has been afforded some relief by the provision 
of a finishing road. The chain or dismantling 
road in the old car body shop is now being used 
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to provide additional drying facilities for the 
paint shop, and is also being used for the refit- 
ting of such equipment as would be damaged 
if put on before the paintwork was completed. 
After painting, all cars pass along the finishing 
road before being handled by the lifting shop 
for lowering on to the service bogies. 

There is still a considerable amount of rolling 
stock improvement and alteration work out- 
standing, and it has been necessary to provide 
vehicle accommodation for this type of work. 
This additional accommodation has _ been 
obtained by using the old car body shop con- 
veyor road and by installing a new road. The 
reduction in bench space involved is relatively 
unimportant, as work in this shop is restricted 
to the provision of air doors and alterations to 
electrical equipment on the more recently 
introduced hand-worked door District Line cars. 


——— 


Jubilee of ASEA Electric, Ltd. 


To celebrate the jubilee of ASEA Electric, 
Ltd., a luncheon was given by Mr. J. Sigfrid 
Edstrom at the Dorchester, on Friday, March 
llth, when the Swedish Ambassador and Sir 
Charles Hambro were the principal guests. 

The history of the company as a British 
organisation dates from July 1, 1898, when the 
Fuller-Wenstrom Electrical Manufacturing Com- 
pany was formed to operate in Great Britain, 
selling the ‘products of Allmanna Svenska 
Elektriska Aktiebolaget, of Sweden. Including 
the manager, Mr. J. Leslie Fuller, the original 
staff totalled four. Sales experience soon 
emphasised the demand for quick delivery of 
a.c. motors, and it was therefore decided to 
import motor carcases from Sweden and estab- 
lish a workshop in London for winding the 
motors. For this purpose a small factory was 
set up in 1901 in premises at Haunch of Venison 
Yard, Brook Street, W.1, where, when full pro- 
duction was reached, fifteen workpeople were 
employed. 

Within a few years it was evident that the 
Brook Street factory would soon be unable to 
handle the growing demand for its products 
and in 1905 a new factory was laid out for the 
production of motors up to 200 h.p. at Black- 
horse Lane, Walthamstow. Less than ien 
years passed, however, before the available 
5750 square feet of space at Blackhorse Lane 
proved to be inadequate for further factory 
expansion, and the present 6-acre site in 
Fulbourne Road, Walthamstow, was acquired 
in 1915. Here the factory space was extended 
from 20,000 square feet in 1915 to nearly 
200,000 square feet in 1948. 

During this period of uninterrupted develop- 
ment of the manufacturing organisation various 
changes took place in the structure of the com- 
pany. An important event in 1910 was the 
formation of a new company, known as 
Allmanna Svenska Electric Company, Ltd., to 
handle the sale of Swedish-built machines in 
England and in the British Empire, leaving the 
Fuller company free to concentrate on the pro- 
duction and sales of British-built machines. 
In 1915 the name of the new firm was changed 
to Swedish General Electric Company, Ltd. 

With the retirement of Mr. Fuller in 1921 
complete amalgamation of the two companies 
took place and the entire business was re- 
organised as a single firm, the name of which 
was changed in 1928 to ASEA Electric, Ltd. 
An important stage in this reorganisation was 
the transfer of the company’s sales offices from 
5, Chancery Lane, to the new office block 
adjoining the Walthamstow works. 

Little need be said here about the history 
of the company’s manufacturing activities, 
which until 1919 were exclusively concerned 
with the induction motor. Perhaps the out- 
standing technical development was the variable 
speed a.c. commutator motor, the principles of 
which were first enunciated in 1911 by an 
ASEA engineer, H. K. Schrage. In 1919 the 


company began to manufacture transformers 
at Walthamstow, and the first 132-kV on-load 
tap-changing transformer to be commissioned 
in England was made at Walthamstow and 
installed in the grid sub-station at Bedford. 
Switchgear was first produced at the Fulbourne 
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Road works in 1938, and the company was a 
pioneer in this country of the spring-operated, 
oil-minimum circuit breaker. Although telphers 
and electric pulley blocks have been made 
since 1905 in the company’s overseas factories, 
these products are comparative newcomers at 
the Walthamstow works, where production 
began after the outbreak of war in 1939, in the 
face of considerable technical difficulties, 





Developments in Our Naval 
Air Arm 
By Our Naval Correspondent 


‘Ir the Western Powers can build up capacity 
to attack enemy bases and sources of supply at 
long range, they will possess, not only the best 
means of preserving peace, but also power to 
conduct the kind of offensive most likely to 
prove successful in any foreseeable war. ‘It is 
thus very satisfactory to have the assurance 
from Lord Henderson, the Under-Secretary for 
Foreign Affairs, when replying for the Govern- 
ment in a recent debate on defence in the House 
of Lords, that the development of jet bombers 
of exceptionally high performance is proceeding 
as rapidly as possible. 

Of equal importance in this connection are 
the developments and trials now in progress with 
aircraft carriers. In the absence of large 
surface fleets, these vessels will be urgently 
required to extend the range of our aircraft 
offensives and it is essential that they shou!d 
be able to operate aircraft capable of meeting 
enemy shore-based aircraft of high per- 
formance. This, indeed, is the main problem 
in carrier operations—the constantly increasing 
weight and performance of all types of aircraft. 

The acceptance of the jet-propelled ‘“* Vam- 
pire” for carrier work was made possible by 
the introduction of the tricycle undercarriage, 
but this innovation is giving way to the under- 
carriageless aircraft, now being tested out in 
carriers with a view to improving the perform- 
ance of naval jet fighters. Trials are in pro- 
gress in the light fleet carrier ‘“‘ Warrior ” with 
a flexible deck made of a rubber material, 
and a modified ‘*‘ Vampire”’ jet fighter, with 
skids instead of the normal undercarriage, has 
already made a successful landing on this deck. 
Much preliminary work was required before 
carrying out this latest deck experiment. A 
weighted glidér was first landed on a flexible 
surface at the Royal Aeronautical Establish- 
ment, Farnborough, and subsequently a jet 
aircraft on the same surface. In any event the 
progress now being made certainly indicates 
that, with rocket-assisted take-off gear and 
a flexible landing deck, we may anticipate 
carriers operating aircraft of the highest 
performance in the not far distant future. 
It is no less essential that carriers and 
their aircraft should be able to operate effi- 
ciently under conditions of extreme cold. 
Valuable data are expected from the -cold 
weather trials in the Arctic, now concluded, in 
which the light fleet carrier ““ Vengeance ” took 
part. One of her “‘ Vampire ”’ aircraft climbed 
to 20,000ft where the temperature was 81 deg. 
below freezing point, and, in both high and low- 
speed flying, it behaved quite normally. 

An illustration of the enthusiasm of the 
personnel taking part is afforded by the trial of 
an airman’s protection suit carried out by 
Surgeon Ligut.-Commander E. B. Martin, R.N. 
In a suit d@igned by himself, he volunteered to 
remain for six days on an exposed gun platform. 
Unfortunately the trial had to be abandoned 
after three days, as his tent, made from para- 
chute material, was swept away in a 70 m.p.h. 
gale. The ‘“‘ Vengeance ” has also been try:ng 
out helicopters, which will clearly have their 
uses at sea for rescue work and conveyance of 
urgent dispatches to the commanders of task 
forces while under way. 

Both the Royal Navy and the United States 
Navy are also devoting much attention to the 
defence of carriers at sea. Exercises are being 
carried out on the assumption that these vessels 
will be attacked by aircraft carrying atom 
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bombs, though the data obtained can add little 
to the information already known of the effect, 
of an atom bomb attack on ships at sea. Tho 
object of the exercises is no doubt to ascertain 
the chances of an atom-bomb-carrying aircrafi 
getting through the fighter defence and tho 
ships’ anti-aircraft guns to a range close enoug!; 
to ensure hitting, and also the time taken for 
the carrier’s consorts and other large vessels tc 
open out to a safe distance. For the Bikini 
experiments established beyond doubt tha: 
though a capital ship hit by an atom bomb has 
no prospect of survival, little damage, either to 
material or exposed personnel, is to be expecte:| 
in ships more than a mile away from tho 
explosion. 





Books of Reference 


Statistical Year Book of the World Power Confer 
ence ; No, 4, Data on Resources and Annual Statistic. 
for 1936-1946. London: The Central Office, Wor|:| 
Power Conference, 201-202, Grand Buildings, 
Trafalgar Square. Price 45s. net.—This book gives 
information on the resources, production an 
utilisation of solid, liquid and gaseous fuels, ani 
of water power and electricity. Separate statistics 
are presented for more than sixty countries, together 
with such continental and world totals as it was 
practicable to calculate. Making allowances for 
the difficulties of obtaining accurate data under 
the prevailing conditions, a number of conclusions 
can be drawn from the information presented. 

World output of coal rose from 1933 to 1942 by 
annual increments of about 4 per cent. During 
1943-44 total production declined and in 1945 fel! 
to below the 1934/38 average. In the U.K. and in 
U.S.A. coal production varied in the 1930s in 
sympathy with general economic conditions, but 
elsewhere the variations were not so marked, and 
in Germany and Japan production advanced steadily 
almost, if not entirely, into the war period. Data 
for coke production show that it was only in a few 
countries such as U.K., U.S.A. and the British 
Southern Dominions that coke production in 1945 
or 1946 exceeded the level for 1936. During the 
period covered, there were marked increases in the 
proportion of manufactured fuel used in U.K. and 
U.S.A., but a decline elsewhere—particularly in 
continental Europe. Concerning wood, the statistics 
show that despite many changes of varied character, 
the total proportion of the earth’s land surface 
under forest remained constant at 25 per cent. 
There is some evidence in Europe of increased use of 
wood as fuel and increased use of wood for other 
purposes as a substitute for materials in short supply. 

In the section dealing with petroleum the most 
striking change noted is the increased production 
of crude petroleum in U.S.A., where the output rose 
from tne 1933 level by 5-4 per cent per annum up 
to 1945—-that is, it was nearly doubled in twelve 
years. With this increase are noted the declining 
proportion of straight-run gasoline and kerosene 
and the relatively constant proportion of gasoline 
obtained by cracking. Production of natural gas 
in U.S.A. doubled between 1936 and 1944, while 
consumption increased by 71 per cent. The sum- 
mary of benzole statistics has had to be based on 
four major producing countries, but shows an 
average increase of production between 1935 and 
1944 amounting to over 50 per cent. This is no 
doubt related to the marked increase in world pro- 
duction of manufactured gas which is reported. 
Coke ovens in Europe showed no increase of pro- 
duction, but elsewhere there were increases of pro- 
duction of coal-gas at gas undertakings and coke 
ovens from 30 to over 90 per cent. Both during and 
before the war a tendency is noted in Europe for 
gas supply undertakings to reduce the average 
calorific value of their gas. This was not so in U.S.A., 
where the calorific value dropped in 1938, buf rose 
thereafter steadily throughout the war period. 
Though small in degree, the regularity of these 
changes suggests that they reflect real tendencies. 

Turning to electricity, the year book gives 
statistics explaining the background to the 
“electricity cuts” with which most countries are 
familiar to-day. From 1933 to 1939 the installed 
generating capacity increased by between 13 and 
20 per cent in different parts of the world; in the 
same period, production generally increased by 58 
to 78 per cent. During the war the same tendency 
persisted and the corresponding figures for 1946, 
compared with 1933, were: generating capacity, up 
by 40 to 47 per cent; load, up by 166 per cent. 
The average output per unit of installed capacity in 
Europe rose by 90 per cent and in U.S.A. by about 
80 per cent. In North America there was approxi- 
mately equal development of fuel burning and water 
power stations, but in Europe hydro-electric 
capacity increased more rapidly than did fuel- 
burning plant capacity. 
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Tyneside Trainroads of 
Northumberland 


On March 9th last Mr. Charles E. Lee 
presented before the Newcomen Society a 
carefully compiled paper on the astounding 
network of railway lines that lead coal from 
the Northumbrian coalfields to the staiths on 
the Tyne. Many of these lines or wagonways 
have their origin in the past, some have fallen 
into disuse, some have been brought up to date, 
and some are relatively new, but taken alto- 
gether, Mr. Lee’s maps show an absolute maze 
of railways and wagonways, built during the 
last 250 years. Amongst these lines the 
Killingworth holds an especial place in rail- 
way history, for it was upon it that George 
Stephenson won his early fame and it is to 
its gauge that we owe the standard 4ft 84in 
of to-day. Mr. Lee starts his paper with a 
brief review of Stephenson’s early career and 
then passes on to descriptions of the prin- 
cipal wagonways of the district. 

The first to be considered is the Brigges 
Main and Coxlodge, which was in existence 
prior to 1749 and remained in use till 1766. 
On this wagonway notable advances in wagon 
construction were made and it possessed the 
earliest underground railway of which we 
have any detailed description, and probably 
the first in the world, apart from small mineral 
lines running into adits. This “ subterraneous 
wagonway ” was begun in 1770 by Christopher 
Bedlington, whence it got its local name of 
Kitty’s Drift, and was, when completed, three 
miles long, running from Kenton Colliery to 
the Tyne. The author quotes at length from 
Rees Encyclopedia an account of a trip on it. 
Other interesting facts about these wagonways 
are that Blenkinsop rack locomotives were 
used on the Kenton and Coxlodge and that 
Thompson’s system of rope haulage was used 
on the Fawdon wagonway, which was linked 
to the rack railway. 

Another underground railway is the Victoria 
Tunnel, or Spital Tongues, 2} miles long, 
which was begun in 1839 and completed in 
1842. Its greatest depth is 85ft. In 1860 
it became derelict but during the recent war 
was opened as an air-raid shelter. 

Other lines that receive the author’s careful 
attention are the Heaton, which first made 
use of chains—on stone sleepers with cast iron 
rails; the Willington and Killingworth, which 
dates from 1762 and holds a permanent place 
in railway history ; the Seaton Burn, the first 
of a complex group that reaches the Tyne in 
the vicinity of Perey Main; the Backworth 
lines, the Seghill Railway, 1840; the well- 
known Blyth and Tyne Railway, 1847; the 
Whitley Wagonway, and later developments of 
the Backworth and Cramlington lines. In all 
these cases the author has collected data from 
various sources and has produced a valuable 
account of a railway region of exceptional 
historical interest. 


——@— 


Economic Survey for 1949 


THE Government’s Economie Survey for 
1949 was published on Tuesday evening 
last (H.M. Stationery Office, Cmd. 7647, price 
ls.). It is the third annual survey which has 
appeared during the life of the present govern- 
ment, and is divided into three main sections, 
the first of which summarises progress in 1948 ; 
the second giving a review of the prospects for 
1949, and the third section setting out a list 
of the “major tasks”? for the current year. 
As an appendix, there is presented the Govern- 
ment’s capital investment programme for 
1949. A White Paper (Cmd. 7648) dealing 
with the United Kingdom Balance of Pay- 
ments was issued at the same time as the 
survey. ; 

The survey itself emphasises that while 
the reduction last year in the balance of pay- 
ments deficit, from £630,000,000 in 1947, 
to £120,000,000 in 1948, was a great achieve- 
ment, it represents only a stage in the pro- 
gress towards the final goal of full economic 
independence. With the Western Hemisphere, 
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particularly in the dollar area, it is stated 
that ‘‘ we are, and are likely to remain, sub- 
stantially in deficit, even though the deficit 
is steadily diminishing.” After pointing out 
that the end of 1949 export target is set at 
155 per cent of the 1938 volume, the survey 
makes reference to the marked change in 


‘invisible’ export earnings in 1948. By 
the end of the year they had provided a sur- 
plus of £98,000,000, compared with a deficit 
of £189,000,000 in 1947. The forecast for the 
first half of 1949 is that “ invisibles ’’ will show 
a surplus of £35,000,000. 

Dealing with production in the key indus- 
tries, the survey forecasts a coal output this 
year of between 215,000,000 and 220,000,000 
tons (of which 13,000,000 tons are expected 
from opencast workings), and of that total 
17,000,000 to 20,000,000 tons will be required 
for export. During last year the number of 
coal-face workers, it is claimed, rose by 5000 
to 296,000, and it is hoped that by the end of 
this year the number will increase to 310,000. 
The survey indicates, however, that this will 
be possible only if replacements are found for 
many of the men up-graded and if there is a 
rapid development of additional face room. 
On electricity supply the survey says it seems 
certain that load-spreading by industry and 
commerce will again be necessary next winter. 
The situation still calls for the greatest endea- 
vour from all engaged in the electricity industry 
to increase capacity and from all users to reduce 
electricity consumption at times of peak 
demand. In the steel industry, long-term 
plans envisage an annual production of 
17,500,000 tons by 1953-54. Further progress 
towards that objective is expected in 1949, 
and the aim is specified as being ‘‘ the maxi- 
mum output the industry can achieve with 
the materials it can obtain, which should be 


between 15,250,000 and _ 15,500,000 ingot 
tons.” 

The capital investment programme for 
1949 provides for an _ expenditure of 


£1,755,000,000, an increase of £120,000,000 
over 1948, but on this the survey comments 
that “‘ experience has shown that investment in 
somes sectors, as a result of unforeseen diffi- 
culties and delays, is usually below the pro- 
gramme.” 

The final part of the survey, dealing with 
the “ Tasks for 1949,” gives some production 
and export aims. They call for a major effort 
during the year to expand our sales in Canada 
and the U.S.A. ; continued exertions to expand 
further the steadily rising production, especially 
in the key industries of coal, steel, textiles and 
agriculture ; continuous efforts to bring down 
costs, particularly of exports, and to maintain 
and improve the quality of products, and 
determined effort to avoid inflation and the 
threatened rise in the cost of living by employ- 
ing ‘“‘all the weapons used successfully in 
1947 and 1948.” The suitability of capital 
equipment to modern productive methods, 
the survey adds, should improve in the normal 
process of replacement, and it is thought that 
there should be no difficulty in carrying out 
the small-scale investment often required by 
better factory organisation. Moreover, a 
good deal of post-war investment has yet to 
bear fruit in greater current output. 





Continental Engineering News 


The Fasideri Dam, Greece 

According to the Greek periodical, 
Texnika Xponika (Technica Chronica), an 
important earth dam is being built in Greece. 
This dam, the first of its kind to be erected 
in the country, is called the Fasideri Dam. 
It will supply irrigation water to the area of 
Koukouvaounes, a farming district in the 
vicinity of Athens. 

When first proposed in 1932, the dam was 
to be built with a clay core 110ft high, a diver- 
sion tunnel 123ft in diameter, and a horse- 
shoe spillway, designed for a discharge of 
3500 cubic feet per second. This project was 
later slightly altered, according to suggestions 
of the Italian engineer, F. Pagliaro, and the 
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tunnel’s capacity was raised to 5300 cubic feet 
per second. 

Work was started before the war, but stopped 
during the enemy occupation. After the 
liberation the contract was let to the Hellenic 
Drainage Construction Company, which revised 
the whole scheme. The first step was the 
creation of a soil mechanics laboratory in order 
to study the material of the dam and the foun- 
dations. TestS are going on and the dam will 
be designed according to modern conceptions 
on the results of these tests. For the spillway 
a new independent intake has been built and 
the diversion tunnel is used in conjunction 
with a shaft-spillway for flood discharge. 
The spillway has been designed for a capacity of 
10,771 cubic feet per second and the dam height 
will be increased to 118ft, giving a storage 
capacity of about 4,500,000 cubic yards. The 
irrigation channel was built in 1947, and has a 
length of nearly 18,000ft, with a capacity of 
18 cubic feet per second. 


Iron and Steel Industry in U.S.S.R. 


Before the war (in 1940) the Soviet iron 
aud steel industry produced 15,000,000 tons 
of pig iron and 18-3 million tons of ingot 
steel. The third Five-Year Plan contained 
provisions for an increase of this output up 
to 22,000,000 tons of pig iron and 28,000,000 
tons of ingot steel in 1942. The war prevented 
the realisation of this plan and steel plants 
destroyed had an estimated overall annual 
output of some 9,000,000 tons of metal. 
Plants erected during 1942-44 in the Ural 
area and in Siberia included twenty-four blast 
furnaces, four Bessemer converters, seventy 
electric furnaces, fifty-six rolling mills, and 
sixty-seven coke-oven batteries. 

According to recent data published in a 
journal of the U.S.S.R. Academy of Sciences, 
the Soviet Union will produce by the end of 
1950 19,500,000 tons of pig iron, 25-4 million 
tons of ingot steel, and 17-8 million tons of 
rolled steel products. To fulfil this purpose 
forty-five blast furnaces, 165 open-hearth 
furnaces, fifteen converters, ninety electric 
furnaces, &c., will be built. or restored. 

The target for the end of the third Five- 
Year Plan (in 1960) is to reach 60,000,000 tons 
of ingot steel per year (i.e., an increase of 230 
per cent, as compared with 1940). 


Ten Year Railway Plan in Switzerland 


A plan presented by the Swiss Federal 
Railways (C.F.F.) to the Federal Department 
ot Post and Railways, concerns the expenditure 
aud programme of works for the next ten years. 
The proposed annual expenditure amounts to 
190,000,000 Swiss frances and includes the fol- 
lowing items :— 


Swiss 

francs 
I. stallations and plant 126,000,000 
Rolling stock... .... 51,000,000 
Power stations 7,590,000 
Workshops 5,500,000 
190,000,000 


Of this sum, 122,000,000 francs will be spent 
fcr the renewal of existing plant and 68,000,000 
for extensions and improvements. 


Iron and Steel Industry in Belgium and 
Luxemburg 


The output of steel produced in Bel- 
gium and Luxemburg in 1948 totalled 6,283,767 
metric tons, of which 3,830,923 tons (about 
62 per vent) were produced by Belgian steel- 
making plants. The 1948 figure exceeds 
slightly the output of 1937, but is lower (by 
some 600,000 tons) than the record output 
figure reached in 1929. The Belgian-Luxem- 
burg Economic Union exported in 1948 a 
total of 3,500,000 tons of iron and steel pro- 
ducts, as compared with 2-3 million tons in 
1947 and 4-4 million tons in 1937. 


> 


Satt Deposits IN SweEDEN.—The Swedish 
Board of Trade reports that new salt deposits 
have been found near Trelleborg, in Scania. Two 
wells, each about 1200m deep, are expected to 
yield about 108,000 tons of salt annually. Sweden’s 
present salt consumption is about 300,000 tons a 
year. 
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CIVIL SERVICE ENGINEERS 

THE recently published report of the 
Committee on Higher Civil Service Remu- 
neration contains several points of general 
interest to engineers. The present situation 
is that the administrative heads of govern- 
ment departments receive salaries of £3500. 
As a result of post-war changes the salaries 
of scientists have been considerably improved 
and a very limited number of the senior 
posts are comparable in remuneration with 
those of the administrative class. It seems, 
however, that engineers have not benefited 
from this improvement to any great extent, 
and the chief engineers of departments have 
salaries which are often below £2000 and 
never greatly above that figure: that is, 
they are comparable with a relatively junior 
member of the administrative class. 

The Chorley Committee was appointed 
to consider the remuneration of all senior 
civil servants, an issue which had attracted 
attention as a result of the relatively high 


THE ENGINEER 


salaries attached to appointments on the 
boards of nationalised industries. It recom- 
mends an increase of approximately 30 per 
cent for senior posts in the administratives 
professional and scientific classes. The com- 
mittee, however, has been particularly im- 
pressed by the low salaries attached to senior 
engineering appointments and also recom- 
mends relative increases compared with 
administrators. It has also noted the unsatis- 
factory career prospects offered to engineers. 
Those prospects are poor partly because there 
are a large number of junior posts for which 
professional qualifications are demanded 
compared with a small number of senior 
appointments and partly owing to the lack 
of a unified engineering service, which makes 
it unusual for an engineer to obtain promo- 
tion by transfer to another department, 
as is common in the case of scientists. The 
setting up of a committee to perform. for 
engineering broadly the kind of service that 

the Barlow Committee carried out for the 
Scientific Civil Service is called for “as a 
matter of urgency.” The committee avoids 
any definite recommendations as to the 
precise salaries that should be attached to 
the senior engineering posts, but it indicates 
that they should lie within the range £2500-— 
£3000, with the proviso that where the 
function of a department is mainly pro- 

fessional, or where the officer is recognised 

as the head of his profession within the Civil 

Service, he might receive about £3500. 

These salaries represent a distinct improve- 

ment upon those prevailing at present, but 

they remain substantially lower than those 

recommended for the administrative class, 

and than those for posts of comparable 

responsibility in the nationalised industries. 

The committee does not appear to consider 

the possibility that the head of a depart- 

ment whose functions are primarily pro- 

fessional might be an engineer, although 

such a system has worked well in the case 

of the Department of Scientific and Indus- 

trial Research, which is headed by a dis- 

tinguished scientist. 

In the past, the Treasury has often been 
dilatory in implementing the recommenda- 
tions of its committees, and results will, 
no doubt, depend in part on the degree of 
interest shown by Civil Service engineers. 
It is to be hoped that the proposed investi- 
gation of the position of the engineer within 
the Service as a whole will not be delayed. 
No doubt such a study would include 
consideration of the Treasury’s recent deci- 
sion to form a class of “electrical and 
mechanical engineers.” There are clearly 
few engineers with high qualifications in 
both branches, and an attempt to develop 
this class risks the lowering of professional 
standards. If engineers must be divided, 
it is surely best that division should be into 
the three recognised branches. Due con- 
sideration should, however, be given to the 
establishment of a class of ‘“ professional 
engineers”’ from which individuals with 
appropriate experience would be selected 
for particular appointments. A_ similar 
arrangement has been an unqualified success 
in the scientific service. An investigation 
of the relation between the engineer and the 
“‘ administrator ’’ would be of great interest 


outside the Civil Service. This is a matter 
of importance for all large enterprises, and 
particularly for the nationalised industries. 
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Recently the Engineers’ Guild has attached 
particular importance to the point that an 
engineering career may be excellent prepara- 
tion for the highest administrative positions. 

THE CHANGING SCOPE OF BOMBING 

AIRCRAFT 

THE million or more tons of bombs dropped 
on Germany during the recent war 
damaged its built-up area to the extent of 
many millions of pounds. Now we are 
engaged in paying more millions to repair 
the damage so done! So it is not surprising 
that practical men should ask themselves 
whether this can really be the best way of 
conducting an air war. Might it not, for this 
reason, if for no other, have been better to 
have confined our attacks to specific targets, 
such as factories, munition stores, railway 
stations or the fuel supply organisation— 
particularly liquid fuel supplies for the 
German air force—and surface transporta- 
tion generally? It is easy to ask such a 
question, but it sounds a good deal simpler 
to answer than it really is. It raises not only 
a question of principle, but one of what is 
practicable. Was it open to us in the first 
years of the war to take any such clear- 
cut decision ? Could one really know just 
where the bombs would fall, especially 
during the night operations then favoured 
by the R.A.F.? 

Sir Arthur Harris, for long Commander-in- 
Chief of Bomber Command, in his book 
“Bomber Offensive,” says frankly that by 
the early summer of 1941 everyone who had 
anything to do with staff policy knew that the 
great majority of air attacks on Germany were 
in fact, though not intention, area attacks. 
The plan was to aim at small targets of 
strategic importance, but not to mind 
much when we missed them, provided 
that the targets were located in congested 
industrial areas so chosen that bombs which 
missed, sometimes by miles, would fall on 
populated areas. This, it was hoped, would 
have the useful effect of lowering enemy 
morale. In any case the difficulty of accurate 
aim, even with bombs whose ballistic 
qualities could be depended on, was bound to 
grow with the increasing air speed as 
improved bombers came into service. This 
enhanced speed involved a proportionately 
longer horizontal travel by the falling bomb 
and an even longer visual range at which 
targets of strategic importance, large or 
small, must be clearly identified if they were 
to be attacked at all. If this presented a 
difficulty then, the position in the years ahead 
must become still worse, since a future 600 
m.p.h. bomber, operating at 30,000ft, would 
need to release a bomb aimed at, let us say 
a target of the size and location of the 
Albert Hall from well on the other side of 
Greenwich, and to recognise its target at 
a still greater range. But before the war 
ended the situation changed dramatically 
through the introduction of new forms of air- 
borne radar ; not only could the apparatus 
known as H.2.8. enable whole towns to be 
“seen ’’ even when covered by thick cloud 
or the densest fog, but other radar apparatus 
on the ground could guide aircraft with an 
astonishing degree of accuracy. According 
to one official report, aircraft guided by 
“ Oboe ” at a range from the ground stations 
of 250 miles and bombing from 30,000ft 
could, on the average, place half their 
bombs within 150 yards of the target ; and 
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if the range were but 140 miles and the 
height of release 6000ft the average error 
would be but 50 yards. The one weak spot 
in radar bombing is the risk of jamming, the 
natural means of defence from the other side, 
and to guard against it requires very careful 
planning in operation as well as great 
ingenuity in design. 

It is natural to inquire how this extended 
technique will affect the scope of bombing 
aircraft in future years. It is clear that pre- 
cision bombing is now technically feasible to 
a degree which it was not hitherto. This 
calls for recasting by air staffs of their 
strategic plans, even when the weapon 
is still the normal H.E. bomb. But if 
the weapons used are to include all or any 
of such devices as the atom bomb, lethal 
radioactive dust, or bacteria in one form or 
another, the situation alters yet again. 
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There can be no precision bombing with dust 
of any sort, whilst with the atom bomb the 
area of destruction—even with present 
models—is so immense that much trouble to 
attain precision hardly seems necessary. Air 
staff plans must take these possibilities into 
account, but if the use of these weapons— 
like that of poison gas—were to be banned, 
really effectively banned, the situation would 
change once more. Few, indeed, can 
envy the task facing the air staffs of 
to-day; they need to be cautious in 
judgment but confident in action, whilst 
avoiding the undue confidence of such 
a one as Air Marshal Goering, who, promising 
to return ten bombs on Britain for every one 
on Germany, lived to see Germany’s offensive 
of 5000 tons a month crushed under no less 
than twenty times that monthly average 
before the war came to its end. 


Obituary 


ALFRED HERBERT DYKES 

For over forty years, Mr. Alfred Herbert 
Dykes was well-known as a_ consulting 
engineer, practising in Westminster, and 
there will be general regret at his death, 
which occurred suddenly in his sleep on 
March Ilth, at his home, St. Swithin’s, 
Shortlands, Kent. Mr. Dykes will also be 
long remembered for the prominent part 
that he took in the formation and estab- 
lishment of the Association of Consulting 
Engineers. 

Alfred Herbert Dykes was born on Janu- 
ary 24, 1869, and was educated at the City 
of London School and the City and Guilds 
(Engineering) College. His practical train- 
ing was received in the works of Siemens 
Brothers and Co., Ltd., Woolwich, where, 
in 1889, he became an assistant in the draw- 
ing and designing office. Subsequently, 
Mr. Dykes was appointed head of the Com- 
pany’s power traction department and, in 
that position, was responsible for the elec- 
trification of the Guernsey Tramways, 
claimed to be the first full-sized electric 
tramway system in Great Britain. He was 
also closely concerned with the design of 
the electric tramway systems for Panama 
and Hobart Town, Tasmania. During his 
years of service with Messrs. Siemens a great 
deal of work was being carried out on the 
development of London’s underground rail- 
ways, and Mr. Dykes was mainly responsible 
for the design of the electric locomotives 
which were put into operation on the City 
and South London line towards the end of 
last century. After leaving Siemens Brothers 
and Co., Ltd., in 1893, Mr. Dykes was for a 
time chief electrician and works manager 
of Latimer Clark, Muirhead and Co., and 
from 1894 to 1896 was head of the electrical 
department of the Goldsmiths’ Institute. 

It was in 1896 that Mr. Dykes began to 
practise as a consultant in Westminster, 
for in that year he went into partnership 
with the late Mr. H. W. Handcock. From 
that time until his retirement in July, 1940, 
Mr. Dykes’s work was concentrated mainly 
upon electrical engineering problems, such 
as light and power supplies, of particular 
importance to local authorities in this country 
and municipalities abroad. Not only did 
the firm, under Mr. Dykes’ direction, act 
as consultants in the design and erection of 
numerous electricity installations in various 
parts of the United Kingdom, but it also 
took responsibility for the successful com- 
pletion of several schemes overseas, notably 


in India. Twice during his career Mr. Dykes 
visited that country in connection with 
electricity supply projects for Lucknow, 
Agra, Allahabad, Muttra, Jubbulpore, Kara- 
chi and Benares. In addition, he was called 
upon to act as consultant for the electrical 
equipment of some of the university build- 
ings at Cambridge, including the university 
library. 

The idea of an Association of Consulting 
Engineers was first mooted by Mr. Dykes 
and his partner, Mr. Handcock, in 1908, 
and two years later the Association came 
into being, with Mr. Dykes as honorary 
secretary. It was incorporated in 1913, 
one of its primary objects being to secure 
that persons who undertake to advise public 
and private bodies on engineering matters 
should be fully qualified technical engineers, 
unconnected directly or indirectly with any 
manufacturing or contracting interests likely 
to prejudice their position as independent 
professional advisers. Mr. Dykes continued 
as secretary of the Association until 1938, 
when he was appointed chairman. His 
untiring efforts for the success of the Associa- 
tion were distinguished throughout his 
years of service by the integrity and 
ability which were characteristic of all his 
work. 

Throughout his career, Mr. Dykes was 
also active in the life of the learned societies. 
He was a member of the Institution of Civil 
Engineers and of the Institution of Electrical 
Engineers. To the proceedings of the latter 
institution he contributed, in association 
with Mr. Handcock, papers on “ Electricity 
Supply and Metallic Filament Lamps,” in 
April, 1908, and on “ The Present Aspect of 
Electric Lighting,” in November, 1909. 
Another paper before the “ Electricals,” 
which he prepared in 1912, in collaboration 
with Mr. Handcock and Mr. W. Duddell, 
was entitled “‘ The Control of Meters, Public 
Lamps and Other Apparatus for the Central 
Station,” and dealt with the applications of 
the ‘‘ Handyell’’ relay, which the three 
authors had developed in connection with an 
electricity installation for Douglas, Isle of 
Man. Mr. Dykes also made some valuable 
contributions to the proceedings of other 
technical societies, including the Diesel 
Engine Users’ Association, to which, in 
May, 1924, in company with Mr. W. T. 
Townend, he presented a paper on “ Elec- 
tricity Supply in Wartime, as Affected by 
the Improvements in Heavy Oil Engines.” 
Looking back upon the nature of the second 
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world war, it is of particular interest now to 
recall that this paper dealt with the pro- 
vision of large generating stations under- 
ground. 

In addition to the activities of a long 
professional career, there are many other 
directions in which Mr. Dykes rendered 
notable service. He was keenly interested 
in local government affairs, and for twenty- 
seven years was a member of the Beckenham 
Urban District Council, acting for a time as 
chairman of its Electricity Committee. He 
was also a Justice of the Peace. 





REGINALD ARTHUR RYVES 


WE have learned with deep regret of the 
death of Mr. Reginald Arthur Ryves, of 
The Wentlows, Warehorne, Kent, which 
occurred in Ashford Hospital on March 10th. 
He had had a wide experience as a consulting 
civil engineer in this country and in many 
places overseas. 

Reginald Arthur Ryves, who was the son 
of the late Rev. G. T. Ryves, M.A., was born 
on February 9, 1873, and received his early 
education at the Newcastle-under-Lyme High 
School. He used to recall how as a boy he 
was particularly interested in mathematics, 
physics and chemistry, and in Latin, 
astronomy and meteorology, in which 
subjects he benefited much by instruction 
from his father. In 1891 he started a two- 
year engineering course at University College, 
London, which included practical surveying, 
and before completing that course had taken 
prizes in geology and civil engineering, and 
in graphical calculus. 

In April, 1895, Ryves became a pupil 
of the late T. Hurry Riches, M.1.C.E., and 
for two years studied under him in the work- 
shops and drawing office of the locomotive, 
carriage and wagon department and in the 
steam sheds of the Taff Vale Railway, 
Cardiff. After completing his pupilage, 
Reginald Ryves went asa temporary assistant 
in the drawing office of Mr. Bernard Dawson 
at Malvern Link, but subsequently he 
returned to Cardiff, and joined the staff of 
Mr. Li. B. Atkinson, in whose employ he 
was engaged in the preparation of schemes 
for electrical plant. 

Early in 1898 Mr. Ryves became assistant 
to Mr. T. W. Barber, M.I.C.E., a consulting 
engineer in Westminster, and after three 
years in that position he went to Spain to 
take up an appointment as managing engineer 
to the Carthagena Waterworks Company. 
That appointment marked the beginning of 
several years’ service abroad, for from 1905 
to 1907 Mr. Ryves was Professor of Civil 
Engineering at the Government College of 
Engineering, Madras, and from then until 1910 
he was the officer-in-charge of the technical 
section of the Chief Engineer’s organisation 
in the Public Works Department, Madras. 
In that capacity he was responsible for the 
design of irrigation works associated with the 
Kistna and Cauvery projects. In the first 
world war, Mr. Ryves served as a Lieuten- 
ant in the Royal Engineers and _ spent 
three years overseas in Gallipoli, Egypt, 
France and Italy. When the war ended, he 
returned to private practice, and for some 
years acted as consulting engineer for irriga- 
tion to the Brazilian Government. Other 
work on which he was engaged during a 
long and varied civil engineering career 
included the preparation of a report for the 
Government of Turkey on the Meander 
Valley irrigation scheme, and a report for 
the Bulgarian Government on irrigation 
prospects in Bulgaria. 

Mr. Ryves, who was elected to associate 
membership of the Institution of Civil 
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Engineers in 1898, and who was also a member 
of the Association of Consulting Engineers, 
was the author of books on “The King’s 
Highway, or the Nature, Purpose and 
Development of Roads and Road Systems,”’ 
and “ Preliminary Studies in Bridge Design.” 
For a number ot years past he had devoted a 
good deal of time to technical writing, and 
was a frequent contributor to THE ENGINEER 
on irrigation, highway and other civil engi- 
neering subjects. He was also responsible 
for the preparation and revision of the 
sections of “‘Kempe’s Engineers’ Year-Book ” 
dealing with Highway Engineering, Water 
Engineering, and Surveying. The accuracy 
and care with which he always performed 
these last-named tasks, and the numerous 
articles and papers which he prepared, 
revealed his well-informed mind and under- 
lined his technical ability. Those attributes 
were enriched by an unfailing courtesy and 
a genial disposition which were at all times 
manifest to those who came into contact 
with him. 


ARTHUR REGINALD COOPER 

WE regret to learn of the death of Mr. 
Arthur Reginald Cooper, the first chief engi- 
neer of the London Passenger Transport 
Board, on Tuesday, March 8th. Mr. Cooper 
retired in December, 1937, after thirty-seven 
years of service with the Underground Rail- 
ways of London. 

He was born at Oxford in 1877 and at the 
conclusion of his education at Magdalen 
College School passed through the workshops 
and drawing-offices of the former Great 
Western Railway Company at Swindon. 
After a period of study at the University 
College, London, he was appointed an 
assistant engineer at the London Electrical 
Supply Corporation’s station at Deptford in 
1899, where for two years he was occupied 
on the modernisation and reconstruction of 
the plant. In 1906, after he had spent five 
years with the Central London Railway, 
Mr. Cooper was appointed superintendent of 
the Bakerloo Line, which was opened that 
year between Baker Street and Lambeth 
North. Two years later his duties were 
extended and he also became engineer to the 
Metropolitan District Railway. When the 
London Underground Railways were linked 
up he was appointed chief engineer of a 
number of lines, including the Metropolitan 
District, the London Electric, the City and 
South London and the Central London Rail- 
way. During this period his department was 
also responsible for the design, construction 
and maintenance of buildings for the London 
General Omnibus Company and associated 
tramway companies. When the London 
Passenger Transport Board was formed in 
1933 he was appointed its chief engineer. 

In the course of his career Mr. Cooper initiat- 
ed and carried out many noteworthy schemes 
connected with the development and im- 
provement of the underground railway 
system of London. In addition to major 
schemes, such as the widening of the District 
Line between Hammersmith and Northfields 
and the reconstruction of Aldgate East 
Station, he was closely concerned with the 
construction of a new station at King’s Cross 
on the Metropolitan Line and the extensive 
replanning of that line between Finchley 
Road and Harrow. The two last-named 


and a number of other works were completed 
after his retirement. In work on the quieten- 
ing of travel in the tubes and the improve- 
ment of ventilation he spent much time and 
made a number of innovations which were 
much appreciated by the travelling public. 
As an engineer with training and interests in 
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the civil, mechanical and electrical branches 
of the profession he was a member of a 
number of institutions. He was a member of 
the Institution of Civil Engineers, of the 
Institution of Electrical Engineers, of the 
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Permanent Way Institution and one of the 
founder members of the Institute of Trans. 
port. During his career he served on 
Government committees dealing with the 
electrification and the equipment of railways, 


Literature 


Nineteenth Century Railway Carriages. By 
HamiuTon Exxis. Modern Transport Pub- 
lishing Company, Ltd. Price 21s. 

In a well-produced volume of 169 pages, the 

author of this book has presented a history of 

the development of passenger carriages on 

British railways from 1830 up to 1906. This 

work, which is the first of its kind, is divided 

into seventeen chapters and, in addition, 
there is a short concluding section devoted to 
the description of two Royal trains built 
about 1902 by the London and North- 

Western and the South-Eastern and Chatham 

railways, and which brings this historical 

account of passenger coach design on British 
and Irish railways to a close. 

The descriptions and illustrations of the 
various passenger vehicles used during the 
earliest period, commencing in the year 1830 
and extending up to about 1860, have 
obviously entailed a large amount of patient 
research on the part of the author. They 
form a historical background for the more 
important developments later recorded. The 
period between the late ‘nineties and the 
early years of the twentieth century will 
probably be found the more interesting, for 
the reason that the many designs then formu- 
lated are those upon which present practice 
is based. In fact, the period from about 1896 
up to 1904 showed as much progress in 
passenger carriage construction as it did in 
the development of the British steam loco- 
motive, and would seem entirely comparable 
in this respect. The auvhor, for the most 
part, deals exclusively with the general 
design of passenger rolling stock, making 
reference principally to the kind of accom- 
modation provided, and does not enter very 
much into detailed construction or the 
fittings and equipment in general. There 
are, however, some interesting remarks on 
the all-important question of lighting, and 
there is a good deal said about the use of gas 
and the development of lighting by elec- 
tricity. On this subject mention is made of 
the fact that from the middle ‘nineties on- 
wards the Great Northern Railway, Ireland, 
standardised on Stone’s electric lighting, 
closely followed on English lines by the 
London, Tilbury and Southend Railway, the 
London, Chatham and Dover, the Midland 
and the South-Western Junction, and the 
North Stafford lines. In this connection the 
author might perhaps have made reference to 
the fact that of the railways which took up 
electric lighting, the Furness line should 
certainly be mentioned, as it was one of the 
earliest to adopt the Stone’s system of elec- 
tric lighting as standard. 

Looking back at the vehicles built about 
1890 up to the early years of the present 
century, and to the accommodation offered 
in passenger trains at that period, a striking 
fact that is brought out is the relatively small 
accommodation provided, thus indicating the 
relatively few people who used the railways. 
For instance, the London and North-Western 
corridor train of 1893 is stated to have con- 
sisted of ten vehicles with a seating capacity 
for 194 passengers only. If, therefore, some 
of the passenger coaches described by the 
author appear to have little accommodation, 
in proportion to their size, this would not 
presumably be altogether a fault of practical 


significance. One of the specially valuabic 
features of this historical record of passengyr 
coach construction is, without doubt, the 
excellent illustrations, many of them from 
official photographs. This, in conjunction 
with the numerous dimensioned drawings, 
both plans and elevations, add much practica!| 
use to the book, which we can therefore 
recommend to all concerned with railway 
carriage design, and to many others who fin« 
the subject of railways and railway equip. 
ment of interest in a non-professional way. 
Factory Law. By H. Samvugts, M.A. London 
Stevens and Sons, Ltd., 119 and 120, 
Chancery Lane, W.C.2. Fourth edition 
Price £2 5s. 
THE passing of a new Factories Act in 1948 
was one of the reasons why the author of this 
book has presented us with a new edition. 
But apart from legislation relating directly to 
factories, there are two Acts of Parliament 
which called for mention. A Statute of 1945 
materially alters the law relating to con- 
tributory negligence. Formerly if an acci- 
dent was due to the plaintiff’s own con- 
tributory negligence, the defendant might 
escape liability ; but now it is competent for 
a judge to have regard to the negligence of 
both parties, and award damages in propor- 
tion. Another Act passed last year has 
abolished the defence of ‘* common employ- 
ment.’ For many years our judges have 
applied the principle that if A. when em- 
ployed by B., is injured by the negligence of 
©.—also employed by A.—then A. is not 
liable. Risk of injury at the hands of a 
fellow servant was one of the risks attaching 
to employment. But this is no longer law. 
Mr. Samuels has duly noted these Statutes 
in his new edition. For the rest he appears to 
have done what will make his book most 
attractive and useful to lawyers: he has 
noted up all the important decisions arrived 
at since the last edition was published— 
notably that of Miller v. Boothman (1944), 
1 All E.R. 333, where it was held that certain 
regulations made by the Ministry of Labour 
have modified the standard laid down in 
Sec. 14 of the Factory Act, 1937, in relation 
to the guarding and fencing of particular 
machines. But the writer of every legal text- 
book knows only too well that his work is 
liable to be to some extent out of date when 
it does appear. New cases may have been 
decided while ‘‘ the book was asleep.”” On 
January 20th, for instance, the House of 
Lords heard a case (Galashiels, &c., v. 
O’Donnell (1949), 1 All E.R. 319), in which 
it was decided (in effect) that as regards a 
lift or hoist in a factory the occupier is liable 
for every accident which may happen during 
its working, no matter what precautions he 
may take to see that it is safe. In that case 
a lift failed after working properly for nine 
years, and although it was taken down and 
examined after the accident the cause of the 
failure could not be found. 
Another feature of this admirable work is 
a collection of the regulations for dangerous 
trades, the text of which takes up nearly 200 
pages of small print. It is safe to say that 
no one could dare to run a factory without 
having a book of this kind ready to his hand. 
Nay, even those who manufacture machinery 
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intended to be used in a factory must have 
the Factory Act well in mind, for (by Sec. 17) 
it is an offence which may lead to a fine of 
£100 even to sell machines unless certain 
parts are so effectively guarded as to prevent 
danger. The author has written numerous 
notes explanatory of this section. The whole 
book is rendered doubly valuable by the 
addition of an excellent index. 





Railway and Other Steamers. By C. L. D. 
DuckwortH, B.Sc., M.I.C.E., and G. E. 
Lanemuir, M.A., LL.B. Glasgow: Ship- 
ping Histories, Ltd. 1948. Price 3s. net. 

THE cross-Channel steamer has always been 

of special interest to engineers and naval 

architects in that in many ways it is a young 
liner, but yet not too big to justify radical 
changes which would hardly be ventured upon 
in their bigger sisters, apart from extensive 
experiment. In this way the turbine was 
used for marine propulsion on cross-Channel 
vessels before being considered seriously 
for trans-Atlantic passages. The cross- 
Channel steamer is the one most closely 
associated with the railway, but the authors 
clearly show that (with the exception of ocean 
liners, tankers, and fishing craft) practically 
every other type finds a place in the railway 
fleets, and these are all treated in a useful and 
systematic manner in the book before us 
while the leading dimensions and particulars 
of railway steamers past and present are 
clearly set out in tabular form at the end of 
the book. Incidentally, it would be well to 
have a key to the abbreviations found at the 

head of the columns, for if we turn up “L”’ 

in the general list of abbreviations we find 

“lever engines,” whereas common sense 

tells us the “ L” we are looking for refers to 

length, but whether it implies overall or 
between perpendiculars—very different in 
most modern ships—we are left to guess. 

When the former Midland Railway entered 
the field of cross-Channel work it ordered 
four modern steamers, which are well 
described, but we are informed in the case 
of “ Antrim ” “ It is significant that turbine 
machinery was not installed’ ; yet it might 
well have been added that the railway 
deliberately ordered two with reciprocating 
engines, and two with turbines, with a view 
to a careful comparison of performance, and 
some most interesting and exhaustive trials 
were made, the results of which were of con- 
siderable value. 

On what basis the authors selected their 
“* other steamers ”’ is not apparent, for while 
we find the vessels of the Batavier Line 
described in some detail, those of the City 
of Dublin Steam Packet Company are 
brushed aside cursorily, and yet for many 
years that company worked in close associa- 
tion with the London and North-Western 
Railway, and carried the bulk of the Irish 
mails for which they used some of the largest 
and fastest vessels of their day, ships that 
attained the then phenomenal speed of 24 
knots; indeed, they acted as a definite 
incentive to railway steamer development. 

One important side of railway shipping 
activity, the Clyde passenger steamer, is not 
included, the reason being that they had been 
fully considered by the same authors in a 
previous work ‘Clyde River and Other 
Steamers,” so that to obtain a complete 
picture both books are necessary. 

Several works have previously appeared 
dealing with cross-Channel steamers, but as 
far as we know none has hitherto been 
devoted to railway steamers as a whole, and 
the authors are to be congratulated on having 
produced a very valuable book, well illus- 
trated, involving much laborious spade work, 
and comprising a mass of interesting and 
informative matter, while from the historical 
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standpoint it must commend itself in a special 
way to all ship lovers, both amateur and 
professional. 


SHORT NOTICES 


Diamond Tool Patents III : Truing of Grind- 
ing Wheels. By W. Jacobsohn, A.M.I.Mech.E. 
London : Industrial Diamond Information 
Bureau, 32-34, Holborn Viaduct, E.C.1. Price 
12s. 6d. net.—This publication, the third in 
the series on diamond tool patents, contains 
some 500 abstracts of British, American and 
German Patents referring to the design, the 
arrangement, or the use of a particular truing 
device. Owing to the large number of patents, 
the compilation is limited to the years 1916 
to 1946. The brochure lists and classifies the 
patents in numerical order. The classification 
is based on the following characteristics: 
type of tool, operation, arrangement and pur- 
pose. As it is often required to prepare a 
special list of some of the patents only, such 
as those concerning a certain type of device 
or wheel—for example, all patents describing 
devices using profiled rollers, or using three 
diamonds, &c., the classified table is made up 
in a number of columns, and by going through 
the appropriate designation in the column the 
required special list may be compiled. The 
main part of the brochure contains the abstracts 
proper. In many instances only a small part 
of a specification has been abstracted, as often 
the actual purpose of the specification has no 
bearing on the truing arrangement. 








Automobile Chassis Design. By R. Dean- 
Averns. London: Iliffe and Sons, Ltd., 
Dorset House, Stamford Street, S.E.1. 15s. 
net.—This is an excellent text-book on the 
fundamental design of motor vehicles. It 
refrains from discussion of the prime mover, 
as there are already many works on that sub- 
ject, but apart from that calculated omission, 
it deals with all aspects of chassis designi, 
including a valuable opening chapter on vehicle 
performance. Though much of the subject- 
matter is in connection with heavy vehicle 
design, its character is such that it is also 
applicable to the design of lighter vehicles. 
The author states that he has felt the need 
for a standard work not entirely devoted to the 
study of specialised components, to present 
automobile design as a whole to the technician, 
and in this aim he has admirably succeeded. 
The work is enhanced by a good index, a list 
of the abbreviations used in the text, and 
numerous illustrations. 





Standard Design of Reinforced Concrete Road 
Bridges. By L. E. Hunter, M.Sc.(Eng.), 
A.M.I.C.E., A.M.LStruct.E. London: Chap- 
man and Hall, Ltd., 37, Essex Street, W.C.2. 
25s. net.—Attempts at standardisation of 
construction and design in civil engineering 
during the war were the results of material 
and labour shortages, but it seems that such 
conditions are with us for some years yet. 
So the appearance of this book, which attempts 
to put highway bridge engineering on the 
first rung of the standardisation ladder is 
timely. Complete design information is given 
and there are many useful tables and dia- 
grams, so that the book should be a useful 
tool for the student and the engineer. Some 
simplifications are suggested but the necessary 
mathematical analyses are included, no attempt 
being made to produce results by approxi- 
mation only. A chapter on steel girder bridges 
does not really come within the scope of the 
title, but is included as a simple solution to the 
spanning of small crossings, which are simple 
to erect, with precast concrete slab construc- 
tion for the decking to the girders. 





Conurbation. London: The Architectural 
Press, Ltd., 9-13, Queen Anne’s Gate, S.W.1. 
Price 30s.—This is an excellently produced 
book, embodying the results of a planning 
survey of Birmingham and the Black Country, 
undertaken by the West Midland Group on 
Post-war Reconstruction and Planning. Most 
of the field work on which the book has been 
based was completed by the beginning of 1947, 
so that all the material was able to be placed 
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at the disposal of Sir Patrick Abercrombie 
and Mr. Herbert Jackson, who, in June, 1946, 
were commissioned by the Minister of Town 
and Country Planning to undertake the 
planning of the area. The book contains a 
visual and verbal statement of the present 
situation of one of the largest and most impor- 
tant settlements in the country, covering 270 
square miles. It surveys its population, its 
industrial structure, the uses of its land, the 
condition of its houses and factories. By its 
title, ‘‘ Conurbation,” the book is self-descrip- 
tive, for the word has been happily coined to 
denote those great agglomerations of towns, 
surrounded and connected by strings and 
patches of building development, which have 
now become the physical environment of nearly 
half the population of Britain. It should be 
in the hands of all whose interests lie or may 
lie in the West Midlands Conurbation. 





Steam Turbine Theory and Practice. By 
William J. Kearton, D.Eng. London : Sir 
Isaac Pitman and Sons, Ltd., Parker Street, 
Kingsway, London, W.C.2. 22s. 6d.—This 
text-book for engineering students now appears 
in its fifth edition, with a chapter on governors 
and governor gears added, covering the fun- 
damental principles of the centrifugal governor, 
the use of relays and the characteristics of 
steam throttle valves. Through its previous 
editions it has always been regarded as an 
authoritative work ; the new chapter can only 
enhance its reputation. 





Aircraft Strength of Materials. By H. D. 
Conway, M.A.(Cantab), Ph.D. London : Chap- 
man and Hall, Ltd., 37, Essex Street, W.C.2. 
21s.—This text-book has been written to pre- 
sent the subject from the specialised view- 
point of an aircraft engineer and should be of 
particular use to draughtsmen, stress office 
staffs, and others concerned with aircraft 
structural design. The author has made use 
of calculus, but the mathematics are not 
advanced and should not present difficulty to 
the aircraft draughtsman. Its scope is per- 
haps best illustrated by the chapter headings, 
starting with Principles of Stress and Strain, 
followed by Stress Analysis of Beams, Torsion, 
Deflection of Beams, Continuous Beams, Struts 
and Ties, Simply-Stiff Structures, Reduction 
Structures, and, finally, Thin Plate Construc- 
tion. The book is clearly written and set out 
in an attractive manner, with worked-out 
examples where necessary. 
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Station 


N the manufacture of linoleum, oilcloth, 

and similar products, considerable quantities 
of steam are required for stoving and drying, 
while most of the processes need electrical 
power as well. The peak demands do not: 
normally coincide, since the steam load is 
highest at night, whereas electricity is mainly 
a daytime load. Under such conditions it is 
evident that questions of fuel economy are 








Grid, but present ‘tiffs do not encourage 
such exchanges of lo»#!, although it is hoped 
that satisfactory arjeigements of this kind 
may ultimately be $4ade. Accordingly, the 
company’s new gengreting station at Lune 
Mills is designed té operate independently, 
or in parallel, with the National Grid. 

To obtain the necessary day-to-day balance 
between heat and | a demand it was 
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FIG. 1—-WINTER 


closely associated with the prospects of securing 
a favourable balance of the steam and electric 
loads. 

In a large factory these matters become 
specially important, and it is hardly surprising 
that Jas. Williamson and Son, Ltd., should 
have decided to combine heat storage and 
heat-electrical generation in the company’s new 
power station now under construction at 
Lune Mills, Lancaster. For this firm is the 
largest manufacturer in the world of the 
group of products embracing linoleum, hard- 
surfaced floor coverings, oilcloth and leather- 
cloth, and the significance of fuel economy 
in the company’s 45-acre factory needs little 
emphasis. 

The present method of supplying power 
and heat in the factory is to buy all 
the electricity required from the National 
Grid and to provide the heat in the form of 
steam generated in Lancashire boilers. <A 
small part of this steam is also used in steam 
engines. 

Before the recent war it was apparent that 
considerable fuel economy could be achieved 
by the installation of a combined heat-electric 
generating station, exhausting steam from the 
turbines for low-pressure heating. In 1939, 
therefore, Jas. Williamson and Son, Ltd., 
decided to build a new heat-electric station, 
but the war delayed the undertaking of the 
project and it was not until 1946 that work 
could be started on the station, which is now 
nearing completion. Its design incorporates 
a number of provisions which can be regarded 
as important innovations in an industrial 
station, but before referring to these in any 
detail, it may be as well to outline the back- 
ground conditions. 

In heat electricity generation it is essential 
to provide suitable means for dealing with 
the normal out-of-balance between the daily 
and seasonal power and heat requirements, 
an impression of which is given in Fig. 1. 
In many instances this out-of-balance can best 
be dealt with by parallel operation with the 


1 ee ee | | al. 
, 2 Wee t £€ st & eT te tee ee 


LOAD CURVES 


decided to incorporate the Marguerre method 
of feed water heating, whereby surplus energy 
is stored in the form of hot water, which, owing 
to its high specific heat, is probably the most 
economic medium at present available for heat 
storage. To meet variations in the relative 
demand for electricity and low-pressure 
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needed. In effect, the heat storage tank is 
equivalent to half an additional boiler. 

When the new generating station comes into 
operation towards the middle of 1949, all the 
engines and the Lancashire boilers in the fac- 
tory will be dispensed with. Then, without 
taking any account of load exchanges with tho 
Grid, the Lune Mills station will secure an 
estimated coal saving of 20,000 tons per annum, 
compared with the present method of working. 
This saving can be accounted for partly by th: 
improved efficiency of steam raising and partly 
by the gain represented by an anticipated 
thermal efficiency of better than 60 per cent 
for the new station, compared with the corres- 
ponding figure of about 20 per cent at which 
the national electricity supply is generated. 


Heat SToRAGE VESSEL 


In bare outline the arrangement of the 
station is shown in Fig. 2, which indicates the 
plant now being installed. Reference to Figs. 
1 and 2 will show that, in daytime, when the 
factory demand for steam is less than the 
quantity available from the back-pressure 
turbines, due to the relatively higher electrical 
demand, the excess steam is passed into the 
Marguerre heat storage vessel. 

The method of operation and control of 
the heat storage vessel is shown in Fig. 3, 
from which it will be appreciated that the 
principle used in this method of storing heat 
is that hot and cold water do not readily mix. 
The hot water enters and remains at the top 
of the vessel, with negligible transfer of heat 
to the cold water layers below. 

Circulating pumps | and 2, shown in Fig. 3, 
circulate the water through sprays in the 
heat storage vessel and thereby enable the 
water to be heated with the back-pressure steam 
from the turbines. Either one of these pumps 
will give the full rate required for accepting 
heat to storage. The circulating pumps draw 
water from the bottom of the vessel and dis- 
charge it through control valve C, via the three 
regulating valves at B, into three rings of water 
sprays. The rate of circulation of water deter- 
mines the amount of steam accepted from the 
back-pressure turbines. The steam condensed 
by the sprays heats the 200 deg. Fah. water 
to the saturation temperature corresponding 
to the steam pressure, in this case approxi- 
mately 350 deg. Fah. As the water is heated 
the line between the hot water at 350 deg. Fah. 
and the cooler water at 200 deg. Fah. creeps 
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FIG. 2—DIAGRAMMATIC ARRANGEMENT OF POWER STATION 


heating steam, small condensing generating 
sets are being installed for operation by exhaust 
steam from the back-pressure sets, which pro- 
vide the main generating capacity (Fig. 2). 

The characteristic winter load curves repro- 
duced in Fig. 1 indicate that the electrical 
load is higher by day than by night, whereas, 
with the steam demand, the conditions are 
reversed. The hot water storage tank enables 
a better balance to be obtained by taking heat 
into storage during the daytime, and providing 
hot feed in the evening, at the time of high 
steam load, without the absorption of feed- 
heating steam. The daytime transfer of heat to 
storage allows extra electricity to be generated 
by the back-pressure sets at the time when it is 


down the vessel until the vessel is filled with 
stored heat, the water being at 350 deg. Fah., 
throughout the tank. Under normal operation 
the feed pumps supply water to the boilers 
at 350 deg. Fah. 

The control valve C is motor-operated by 
means of the push buttons (shown at U on Fig. 
3) mounted on a desk in the main control room. 
The push buttons for starting and stopping 
the pumps are shown at S and T on the control 
desk. A flow-meter manometer is provided 
from the discharge of the circulating pumps 
by means of which the three motor-operated 
valves—shown at B—are automatically 
closed, or opened, according to the rate of 
water being circulated. This ensures maximum 
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A.—Float switches, high and low-water alarm. 

B.—4in motorised spray-regulating valves. 

C.—6in motorised control valve. 

1).—Float chamber operating three-way change-over 
valve F. 

E.—Float chamber operating auto feed regulating 
valve C,. 

F.—Three-way auto change-over valve. 

G.—Perforated water draw-off pipes 

H.-—Circulating water flow indicator. 

K.—Position indicator for 6in motorised valve C. 

L.—Position indicator for 4in motorised spray valves B. 

M.—selector switch for selecting spray valve for non-auto 
operation. 


N.—Switch for auto operation of selected valve by push 
button O. 

O.—Push button unit for controlling opening of selected 
valve. 


P.—Steam flow indicator (steam supplied to vessel). 
Q.—Variac control, compensating control for W.P. of 
indicator P. 


R.—Stored heat meter, indicating condition of charge 
within vessel. 
8.—Start-stop push button control No. | water circulat- 


ing pump. 

T.—Start-stop push button control No. 2 water circulat- 
ing pump. 

U .—Open-close push button control for 6in control 
valve 


V.—High-level Klaxon alarm. 

W.—Low-level Klaxon alarm. 

X.—Multi-point indicating pyrometer, water tempera- 
ture readings at various levels. 

Y.—Current flow indicator lamp. 

Z.—Warning lamps, high and low water. 
A,.—Switches, high and low-water Klaxon alarm cut-out. 
Bi. —Float switch, boiler feed ane cut-out. 

.—Feed-water regulating valv 

N.W.L., 67ft ; 

change-over level, 


H.W.L., 67ft 9in; L.W.L., 
66ft ; cut-out level, 


Water levels : 
66ft 3in ; 
56ft 3in. 


FIG. 3—DIAGRAMMATIC ARRANGEMENT OF HEAT STORAGE PLANT 
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efficiency for the sprays by shutting them off 
as the flow is reduced 

The water level is maintained constant in 
the tank by the Ronald Trist feed water 
regulator E. The float in this regulator per- 
mits steam pressure to enter the diaphragm 
operated valve C,, thereby controlling the rate 
of feed into the tank from the lift pumps. 

The float regulator D, which is similar to 
regulator E, is a precautionary regulator, which 
operates the three-way valve F, and enables 
the suction to the boiler feed pumps to be 
transferred from the high level G to the medium 
level G in the event of any interruption in 
the supply of feed water. As a further pre- 
caution the float switch B,, shown at the cut- 
out level of the water, cuts out the electro-feed 
pump and automatically brings into operation 
the turbo-feed pump, which, in turn, will draw 
water from the bottom of the heat storage 
vessel. The water fed into the heat storage 
vessel is obtained from the condensate tank, 
via the de-aerator, at a minimum temperature 
of 200 deg. Fah. 

A point of interest about this heat storage 
installation is the method of indicating the 
amount of heat in the vessel. For this purpose 
a manometer of the flow-meter type has been 
provided by Electroflo Meters, Ltd., whereby 
the weight of water in the tank is balanced 
against a constant temperature column out- 
side the tank. The indicator and recorder 
operated from this manometer have scales 
graduated in percentage of heat, so that when 
the tank is filled with water at 200 deg. Fah. 
the heat stored is shown as zero. When the 
tank is filled with water at 350 deg. Fah. the 
heat stored is shown as 100 per cent. Check 
thermometers are also provided at intervals 
of 10ft in the side of the tank, which is insulated 
with glass wool. 

The tank, which has nominal capacity of 
700 therms, is a cylindrical vessel, 77ft long by 
12ft diameter (Figs. 5 and 7), and weighs 70 
tons when empty. It was manufactured by 
G. A. Harvey Ltd., to the instructions of 
Ruths Accumulators (Cochran), Ltd., from lin 
steel plate, fusion welded throughout and 
stress relieved ; all joints were X-rayed. 


ControL oF Pass-Out STEAM 


Another feature of the station is the regula- 
tion and control of the pass-out steam pressure 
and temperature from the turbines to the fac- 
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—— Oil for Turbine Pressure Governors. 


—-—— Operating Air for Master Pressure Relay System. 


Operating Air for Bypass Reducing Valve. 


@ 


FiG. 4—DIAGRAM OF LOW - PRESSURE STEAM CONTROL 
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tory. This is simply illustrated in Fig. 4. 
The control is by means of air pressure through 
@ master pressure relay, which is mounted on 
the desk in the control room. The master 
relay enables the pass-out pressure to be varied 





FiG. 5—RAISING HEAT STORAGE VESSEL 


at will from 120 Ib per square inch gauge 
downwards. This provision was introduced to 
give flexibility and ensure operation at the 
lowest back pressure compatible with factory 
requirements. 

Referring to Fig. 4, it will be appreciated 
that the back-pressure turbines are first run 
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up to speed in the ordinary way, with servo- 
motor-controlled centrifugal governors. Govern- 
ing is then switched over to the oil-pressure 
system. 

Any change in the factory demand for steam 
tends to vary the pressure in the feed main, 
which, in turn, varies the operating forces on 
the diaphragm relay of each turbine. Hence, 
the pressure is varied in the diaphragm cham- 
ber of the pilot valve by increasing or reducing 
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a very comprehensive scheme of metering and 
automatic regulation, using plant designed to 
achieve operational s mplicity with reasonably 
low maintenance. A detailed description of tho 
equipment is beyond the scope of this pre- 
liminary article, the purpose of which is to out- 
line briefly the salient points of the who!» 
scheme. It is hoped to publish a subsequen‘ 
article, giving a more complete description o{ 


the escape of oil. 


This alteration in pressure 


the installation when it is in operation. 
In the meantime, some impression of th 





FiG. 7—POWER STATION BUILDING WITH HEAT STORAGE VESSEL IN POSITION 


of the pilot valve moves the oil piston and intro- 
duces oil on one or other side of the servo- 
motor piston, thereby controlling the steam 
supply to the turbine and increasing or decreas- 
ing the electrical power generated. When the 
steam demand exceeds the concurrent electrical 
demand, the steam pressure in the exhaust 
main falls and immediately brings in the dif- 
ferential relay operating the by-pass reducing 
valve and so makes up the steam demand. 

When the electrical load exceeds the steam 
demand by more than the amount that can be 
taken by the heat storage tank, the condensing 
sets are brought into operation to supply the 
extra electricity. 

When completed, the station will embody 





Fic. 6—-POWER STATION UNDER CONSTRUCTION 


station under construction is conveyed by the 
photographs reproduced herewith. A general 
view of the main building (looking North) as 
it appeared some months ago is shown in 
Fig. 6. A more recent photograph, reproduced in 
Fig. 5, shows a close-up view of the heat storage 
vessel being raised into position on site. Fin- 
ally, Fig. 7 shows the heat storage vessel in 
position before completion of the front wall. 
This view also shows the chimney and the dis- 
tribution gantry for carrying the pipes and 
cables into the factory. 

The consulting engineers for the scheme are 
Messrs. Kennedy and Donkin, working in 
collaboration with Mr. G. K. Alston, chief 
engineer of Jas. Williamson and Son, Ltd. 


ooo, 


Water Pollution 


THE work, during 1947, of the Water Pol- 
lution Research Laboratory is described in 
* Water Pollution Research, 1947,”* published 
on March 10th. The report of the Board deals 
briefly with the results obtained in some of 
the investigations, and the report of the direc- 
tor of research gives a more complete survey 
of the work on the treatment of water, sewage, 
and industrial effluents, and on the effects of 
pollution of natural waters. An appendix 
gives references to papers published during 
the year in scientific journals describing some 
of the investigations in detail. 


CHLORINE AND CORROSION 


During the recent war many towns, which 
had not previously done so, began adding chlo- 
rine to domestic water supplies. This was 
done mainly as a safeguard in case water mains 
were fractured by bombing, but generally 
the. use of chlorine was continued when the 
war ended to protect the purity of the supplies 
during distribution. Many water engineers, 
however, considered that chlorine was causing 
increased corrosion of brass fittings, such as 
ball valves. Tests, using hard waters and 
soft waters, have now been made at several 
waterworks by the laboratory, in collabora- 
tion with the department’s chemical research 
laboratory and the British Non-Ferrous Metals 


*H.M.S.0., Price Is. 6d. 
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Research Association. Chlorinated and un- 
chlorinated water was passed through fittings 

. of different kinds, incliiding ball valves, which 
were arranged to flush automatically; the 
number of flushes was usually between 40,000 
and 50,000 in each series of tests. Chlorine, 
in the concentrations used in waterworks prac- 
tice, had no decisive effect on fittings made 
of cast brass but did increase corrosion in 
valves made of hot-pressed brass. 


RESEARCH ON SEWAGE TREATMENT 


In previous reports accounts have been given 
of experiments with large-scale plant on the 
treatment of sewage by alternating double 
filtration and by filtration with recirculation 
of effluent. These experiments are being con- 
tinued at Birmingham and at Coventry, and 
the present report contains a summary of the 
results obtained during the year. It was 
announced recently by the Birmingham Tame 
and Rea District Drainage Board that it is 
planning to modify its very large sewage 
disposal works at Minworth to operate by the 
process of alternating double filtration. In 
the treatment of sewage either by the activated 
sludge process or by biological filtration, the 
last operation, before the effluent is discharged 
to a river, is to pass the liquid through a sedi- 
mentation tank. This usually reduces the 
concentration of suspended solids in the final 
effluent below the level which can be reached by 
sedimentation. At some works the effluent is 
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passed through open shallow sand _ filters. 
Although these are generally effective, they 
occupy a large space and require rather a lot 
of labour to keep them clean. In the treat- 
ment of water to remove suspended matter 
rapid gravity or pressure filters are now often 
used ; from these the deposited solid matter 
can be removed by back-washing them perio- 
dically. Some experiments have now been 
begun with pilot plant to ascertain whether 
there would be any advantage in using rapid 
filters for the removal of suspended solids from 
sewage effluent. 

The report contains a summary of the work 
carried out during the year on the control of 
flies in percolating filters, treating sewage 
by the application of the insecticides DDT and 
Gammexane. It is now becoming clear that 
nuisance from filter flies can be controlled by 
this means, but that the insecticides must be 
used in carefully measured amounts to avoid 
discharging effluents which are toxic to fish 
and other water life. 


WASHES FROM CIDER MANUFACTURE 


Much of the work of the laboratory during 
the year, in Great Britain, has been on the 
treatment of industrial wastes. One investi- 
gation, of which a brief account is now given. 
was on the treatment of waste waters from the 
manufacture of cider. Other industrial wastes 
examined include those from slaughter-houses, 
manufacture of dyestuffs, electroplating and 
the dyeing and finishing of textiles. 


London Transport Developments 


N the course of his remarks at a recent meeting, 

Lord Latham gave some interesting details 
on the work and plans of the London Transport 
Executive. In connection with rail transport, 
he said that the British Transport Commission 
appointed early in 1948 a working party to 
undertake a comprehensive review of require- 
ments for railway development in the London 
area. The working party had produced a 
comprehensive plan of the railway develop- 
ments required in London, not only to meet 
existing traffic needs, but also future needs 
so far as they could be foreseen, whilst making a 
substantial contribution towards planning re- 
quirements. The plan had been submitted 
by the British Transport Commission to the 
Ministry of Transport for its consideration. 
As the matter was sub judice it was not possible 
to indicate precisely what railway works were 
proposed. 

In the present economic situation Govern- 
ment authority was necessary before major 
railway developments could be started. All 
the major works, forming part of the new 
works programme 1935/40, which were sus- 
pended as a result of the war,“had not yet 
been resumed. Work was, however, proceed- 
ing on the necessary surveys and preparation 
of plans, so that a start on the works could 
be made as soon as Government authority was 
received. : 


EXTENSION OF BAKERLOO AND PICCADILLY 
LinE IMPROVEMENTS 


Care had been taken, in works to be under- 
taken by London Transport in the future, 
that they should be such as would fit into the 
pattern of the comprehensive projects that 
may be decided upon. One such work was the 
extension of the Bakerloo Line to Camberwell 
(particulars of which were given in THE ENGI- 
NEER of March 11, 1949). 

On the Piccadilly Line it was planned to 
double the tracks where they are shared with 
the District Line for a distance of nearly 
1 mile between Acton Town and Hanger Lane 
Junction. That would give the Piccadilly 
Line independence of operation on that sec- 
tion. In addition, it was proposed to construct 
a burrowing junction where the Piccadilly 
Line converged with the Metropolitan Line 
at Rayners Lane. Those works would enable 
the services on both the Metropolitan and 
Piccadilly Lines to be increased. Work to 


install speed control signalling on the line 
between Green Park and Finsbury Park, 
again with the object of running more trains 
per hour, was also to be undertaken. Those 
alterations would improve the running of 
trains and make possible, when rolling stock 
was available, increased service over the 
Piccadilly Line. Speed control signalling was 
a new feature on London Transport and the 
first installation at Liverpool Street (Central 
Line) had proved of valuable assistance in 
speeding up the service. 

As part of these developments, Piccadilly 
Line stock would be modified by improvements 
to the braking, embodying retardation control 
and shunted fields for the motors to allow higher 
maximum speeds in the outer suburban areas. 

These plans would allow the Piccadilly Line 
peak service to be increased ultimately to 
thirty-eight trains per hour between Acton 
Town and Arnos Grove. 

Maintenance and running attention to exist- 
ing Piccadilly Line stock was at present mainly 
concentrated at Northfields Depot on the Houns- 
low branch, although two-thirds of the trains 
now operated over the Uxbridge Line. For 
that reason and to accommodate additional 
rolling stock needed for the Piccadilly Line, 
it was proposed to construct a new depot 
accommodating twenty-eight seven-car trains 
at Ickenham. 

With regard to the Piccadilly Line works 
between Acton Town and Hanger Lane, at 
Rayners Lane and at Ickenham, the British 
Transport Commission was promoting a Bill 
in Parliament to obtain the necessary powers 
to enable the Executive to carry out the works. 
That did not, of course, mean that it was planned 
to commence the works on any particular 
date, or indeed that authority had been given 
for expenditure on them. 


Routine Stock 


London Transport had placed an important 
order for ninety light-weight surface-line cars 
in aluminium alloy and would be the first 
undertaking to use light-weight rolling stock 
in Britain (a description of this new stock was 
given in THe ENGINEER of January 28, 1949). 

It was hoped that the 143 surface-line cars 
(“R” stock), delivery of which had been 
delayed, would be received in the course of 
1949. The introduction of these cars on the 
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District Line would release 1920 stock to the 
Metropolitan Line and, in turn, “P” stock 


.to the Circle Line. Assuming that the expected 


deliveries were made, the bulk of Circle Line 
cars should be replaced by more “ P ” (meta- 
dyne equipped) stock during 1949. From these 
deliveries there would result a small net increase 
in surface-line rolling stock, which would be 
used during 1949 to lengthen certain six-car 
trains on the District and Barking Lines and 
enable the service on the Metropolitan- 
Uxbridge Line to be increased. On the Ux- 
bridge Line the necessary improvements to the 
signalling between Rayners Lane and Uxbridge 
had already been completed. 

Authority had also been obtained to purchase 
eighty-nine tube cars, which would enable 
the services on the Piccadilly and Northern 
Lines to be strengthened. 

Among other developments proposed for 
1949 was the introduction of an instructional 
train unit, fitted for the instruction of main- 
tenance staff on the rolling stock equipment. 
That unit would be made up of five cars, one 
fitted with a lecture theatre with epidiascope, 
and four cars fitted with equipment such as 
brakes, door mechanism, &c. The new modern 
railway depot at Ruislip would be completed 
to improve maintenance facilities of Central 
Line rolling stock. 


Roap VEHICLE SITUATION 


Dealing with the road vehicle situation, 
Lord Latham pointed out that during 1948 
there had been an appreciable but still insuffi- 
cient intake of new road vehicles. 771 new 
double-deckers, ‘‘ RT” type, fifty-four single- 
deekers, and seventy-six 8ft wide trolleybuses 
were put into service, in addition to a few new 
buses on loan from provincial undertakings. 
Vehicles were being withdrawn from service 
at a faster rate than that at which new vehicles 
were being delivered, as a result of age and 
body wear. With the aid of the buses on loan 
from provincial undertakings and the hired 
coaches it had been possible to maintain ser- 
vices. Deliveries of new buses to London 
Transport would be nearly doubled in 1949, 
but even those would not be sufficient to coun- 
terbalance withdrawals. A programme for 
the adapting of some 200 “STL” chassis by 
fitting new “RT” bodies had accordingly 
been authorised. The new “RTs” had 
fully justified their advanced features of design, 
conforming with such a standard of excellence 
that no major change of design had been found 
necessary and the quantity production of 
similar vehicles could go on unchecked. 


Future DrvELOPMENTS 


When the balance between the deliveries 
and withdrawals of buses had been achieved 
an urgent task remained in replacing the South 
London trams. That conversion was regarded 
by London Transport as a measure of the highest 
priority. Its date of commencement was 
dependent on two factors: the bus situation 
anc the garage situation. Two new garages 
and the conversion of seven tram depots were 
a prerequisite of the scheme, and permission 
had been obtained to proceed. That conversion 
was dependent on the amount of progress 
which could be made and would take place 
in several stages, each covering a seetion of 
the present tram area. 


New Types oF VEHICLES 


Certain vehicles were appearing, or would 
appear, with unfamiliar types of lettering, 
such as “ RTL,” “SRT” and “RTW.” The 
‘* RT ” was the original vehicle, incorporating 
an A.E.C. chassis. The “ RTL” was a Ley- 
land version of the “RT” chassis; it had 
precisely similar advanced features of design 
and carried the same body as the 960 or more 
“RT” type buses already in service. The 
‘SRT ” had a pre-war “ STL” A.E.C. chassis 
adapted to carry the same body as the “ RT” 
and “RTL.” The “ RTW ” was the new 8ft 
wide bus with the same components as the 
“RTL” but offering greater internal width. 
The operation of these buses would at first 
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be confined to outer suburban routes, which 
had no tram tracks or narrow sections of road. 


VEHICLE REPAIR AND MAINTENANCE 


For repairing old vehicles facilities would 
be greatly extended during 1949. The facilities 
at repair shops which had been opened at Alden- 
ham (for buses and coaches) and at Purley 
for trams, to relieve Chiswick and Charlton, 
would be progressively extended as those works 
got into full working order. 

On the mechanical side maintenance prob- 
lems had been considerably eased as a result 
of intensive efforts, with consequent improve- 
ment in efficiency of running and reduction in 
number of breakdowns. On the body side, 
however—where there was a complete struc- 
ture, as compared with the series of inter- 
changeable units of a chassis—there had been 
a worsening, which had outstripped repair 
facilities. Many vehicles had, therefore, to 
await their turn for repairs, which took longer, 
thereby keeping larger numbers of buses out of 
service. The improved chassis position (which 
was previously the bottleneck) had been offset 
by a worsening body position and some 200 
to 300 vehicles were still short of scheduled 
requirements each day in the Central Area. 


IMPROVEMENTS IN VEHICLE DESIGN 


Lord Latham gave some interesting parti- 
culars of improvements made in vehicle design 
and in the course of his remarks said that 
trolleyheads on trolleybuses had been modified 
and fitted with a new type of carbon insert, 
which gave a longer life. As the results had 
proved satisfactory, the new design had been 
standardised. 

The characteristic diesel “‘knock’’ in buses had 


. usual with oil engines. 
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been overcome by a modified form of injection 
system, which completely eliminated the noise 
Service tests in this 
direction had been successful and further 
developments were in hand. 

The jerking which sometimes occurred in 
changing gears led to a new development, 
which not only removed any chance of jerking 
but made the driver’s task still easier by tak- 
ing away the gear engaging (or clutch) pedal 
altogether and leaving only two pedals—one to 
start and the other to stop. With the new 
equipment the driver retained complete con- 
trol over the transmission system by means 
of a small lever mounted below the steering 
wheel, as is now becoming common on private 
cars. The development had already proved 
satisfactory and extension of its use was under 
review. 

Much thought had been given to the develop- 
ment of an experimental double-decker coach 
with many advanced features. This coach 
(described in THE ENGINEER for February 
4, 1949) will run experimentally to gain experi- 
ence of its operation under normal traffic 
conditions. 

The provision and modernisation of garages 
was receiving much attention at the present 
time. Just as the war years caused bus pro- 
duction to lag far behind requirements, so the 
provision of new or reconstructed garages had 
fallen behind. Central bus garages in parti- 
cular were extremely overcrowded and a total 
of some 750 buses had at present to stand in 
the open. Plans were well advanced for appli- 
cation of improved principles of garage lay-out 
and as soon as the Governmen? sanction was 
forthcoming, building would be put in hand 
at many places throughout the ‘,ondon Trans- 
port area. 


A 220kV Impregnated Pressure ‘Cable 


Installation 


A N underground cable, designed for con- 

tinuous 200-MVA duty at a service voltage 
of 220kV, has been manufactured at the 
Erith works of British Insulated Callender’s 
Cables, Ltd., and is being installed in France 
by the makers, with the co-operation of the 
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FARE MERFORCIPE’.T 


STEPPED SAMPLE OF 220-KV IMPREGNATED 
PRESSURE CABLE 


French cable firm, Trefileries et Laminoirs du 
Havre. The cable will be laid in the grounds 
of the Clamart Laboratories of Electricité de 
France, and is to be connected to the 220-kV 
grid network for long-term field testing, in 
connection with the intended use of this type 
of cable on the 220-kV network in France. 
This installation, which comprises a 110 yard, 


(100m) three-phase loop of singisicore cable, 
with sealing ends, joints and gas co}trol equip- 
ment, is remarkable first for thé design and 
manufacture of a cable suitable for continuous 
operation at an unusually high voltage and, 
secondly, for the very severe tests that will be 
applied to the cable before and after instal- 
lation. 
DESIGN AND MANUFACTURE 

A stepped sample of the cable is illustrated 
in one of the photographs reproduced here- 
with. The cable is of the impregnated pressure 
design developed by British Insulated Cal- 
lender’s Cables, Ltd., and the conductor con- 
sists of 91/:104in (91/2-64mm) tinned copper 
wires stranded in circular form with a cross- 
section of 0-775 square inch (500 square milli- 
metre). The mass impregnated paper die- 
electric, which includes the usual outer screen 
of metallised paper, involved simultaneous 
application of more than 200 paper layers 
and this manufacturing operation was per- 
formed on the largest cable-making machine 
of its kind in this country. It is stated, in 
passing, that this paper lapping machine has 
thirty-eight lapping heads, each suitable for 
the application of six cable papers ; it is 173ft 
(52-5m) long. 

Copper-woven fabric tape is applied over the 
completed dielectric to protect the metallised 
paper screen and to ensure positive contact with 
the lead sheath. As in standard impregnated 
pressure cable practice, only one lead sheath 
is used; this sheath is extruded with a small 
clearance to assist gas charging. It is covered 
with special cable reinforcement tapes applied 
in such a manner that adequate strength is 
given to the lead against both the longitudinal 
and circumferential mechanical stresses that 
are set up when the cable is charged with 
inert (nitrogen) gas at 200lb per square inch 
(14kg per square centimetre) pressure. Finally, 
the cable is served with a special anti-corrosion 
protection of alternate layers of rubber and 
bitumen-impregnated tapes, giving the com- 
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pleted cable an overall diameter of 3-774in 
(9-6cem) and a weight per yard of 51-3 1) 
(25-4kg per metre). 


SEALING ENDs AND JOINTS 


An interesting aspect of the design is tho 
adoption of semi-conducting glaze on the seal- 
ing end porcelain to equalise the end-to-end 
stress: this is the first time that stabilising 
glaze has been used for a voltage of 220kV. 
A photograph showing the sealing end instal- 
lation is reproduced herewith. 

Cast plumbs are used for hermetically sealing 
the main joint sleeve to the cable sheath and 





SEALING END FOR 220-KV IMPREGNATED 
PRESSURE CABLE 


for anchoring the cable reinforcement tapes. 
An outer sleeve of copper for the main pressure 
housing and an inner sleeve of lead, plumbed 
at each end to the cable sheaths, provide a 
continuous pressure-skin across the joint and a 
means of pressure-testing the joint before it is 
finally put into service. 


TEstTs 


A 15 yard (14m) sample length of cable com- 
plete with one joint and two sealing ends has 
been given a special series of high voltage 
tests in this country. The cable and accessories 
have been subjected to a voltage of 350kV 
for a total period of over twenty-four hours. 

A series of impulse tests will be applied to 
the sample, consisting of twenty impulses at 
1080kV peak—ten consecutive impulses of 
each polarity. Finally, the surge breakdown 
voltage of the installation will be ascertained 
by raising the surge voltage until breakdown 
or flashover occurs. 

In addition to these tests a 110 yard (100m) 
three-phase feeder will be installed at Clamart 
and connected to the 220-kV French grid for 
long-term tests. The installation is required 
to withstand current overloads up to 80 per 
cent for periods of time up to half-an-hour, 
the overload trial starting from full-load equili- 
brium conditions. Cable engineers will no 
doubt look forward to learning full details 
of the results of the English and French cable 
tests, which will be published at a later date, 
when the necessary data become available. 


INSTITUTION OF METALLURGISTS.—The next 
examinations for the Licentiateship and Associate- 
ship of the Institution of Metallurgists will be held 
in September, 1949. Candidates must submit their 
applications for permission to enter the examinations 
before June Ist, and the forms for the purpose may 
now be obtained from the Registrar-Secretary, 
Institution of Metallurgists, 4, Grosvenor Gardens, 
London, 8.W.1. 














lope 
jn Oo 
oil 


As 


> Se H © HO. D DS 


-— = * 














March 18, 1949 


THE ENGINEER 


A Continuous Rotary Evaporator 


OR some years prototypes of an improved 
design of continuous rotary evaporator deve- 
loped by J. Bibby and Sons, Ltd., have been 
in operation at one of that company’s vegetable 
oil solvent extraction plants in Liverpool. 
As a result of the successful performance in 
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GENERAL ARRANGEMENT OF ROTARY 


service, the manufacture of these evaporators 
has now been undertaken by Rose, Downs and 
Thompson, Ltd., of Hull. 

In these new machines evaporation and 
finishing are carried out in a single vessel of 
relatively small size. One such evaporator, 
occupying only about 100 square feet of floor 
space is at present in service, and is constantly 
evaporating some 6 tons of trichlorethylene 
per hour. That figure is stated to be well 
below its maximum possible output. 

In the drawing we reproduce above is 
shown the design of the new evaporator, and 
from it the working sequence can readily be 
followed. It consists of a steam-jacketed 
cylindrical vessel with closed ends, within which 
revolves a drum-like rotor. The rotor shaft 
is extended through one end of the vessel and 
is driven through a suitable reduction gear by 
an electric motor or other source of power. 
A branch opening into the lower part of the 
left-hand cover of the vessel admits miscella, 
or solution of volatile and non-volatile liquids, 
and a branch near the top provides an outlet 
for the vapour generated during processing 
At the end of the treatment cycle solvent- free 
oil flows into a sump formed in the right-hand 
end-cover, coupled to an outlet branch. 

The rotor drum consists of two discs mounted 
on the driving-shaft and having their peri- 
pheries connected by a sheet metal cylinder. 
An annular port near the outer periphery of 
the right-hand disc admits liquid into the 
drum, and a similar port near its centre is 
arranged for the egress of solvent-free liquid 
at the end of the process. Except for these 
two openings, the drum forms a liquid-tight 
cylinder. 

Projecting from the drum into the annular 
space between its outer wall and the steam- 
jacketed main casing of the evaporator are a 
series of sheet-steel vanes. These vanes have 
a small clearance with the heating surface and 
are so formed that, with the rotation of the 
drum, they impart a movement of the liquid 
from the left to the right-hand end of the 
evaporator. Also mounted on the drum are a 
number of hinged and partly balanced scrapers, 
which, during rotation, are held by centrifugal 
force in light contact with the heating sur- 
face. Within the drum and supported from its 
end discs are a number of concentric sheet- 
metal cylinders. At alternate ends these inter- 
nal cylinders, which are made with stepped or 


cascade surfaces, have connecting passaiges 
fitted with external scoops. 

When the plant is in operation the initial 
removal of solvents from the miscella is effected 
in an annular space between the rotating 
drum and cylindrical heating surface, and the 
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stage the second stripping or finishing process 
begins to remove the final traces of solvent. 
From the admission port the miscella flows 
from right to left and the film formed on the 
wall of the rotating drum is brought into con- 
tact with the counterflow stripping steam. 
When it reaches the left-hand end of the drum 
the liquid is picked up by the scoop of the first 
of the series of concentric cylinders in the drum 
and transferred into the second chamber, where 
its direction of flow is reversed. This reversal 
of flow is repeated at each end of the drum 








final stripping or finishing through the medium 
of counter-flow steam passing through the 
drum. As the miscella enters the left-hand 
end of the evaporator through a tangential 
duct it is picked up by the rotating drum- 
blades and propelled longitudinally and tan- 
gentially along the heated inner surface of the 
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AND FEED END OF EVAPORATOR 
vessel. During this movement the scrapers 
projecting from the drum serve to prevent any 
‘fines’ or gums suspended in the miscella 
adhering to the heating surface. Whilst passing 
through this stage most of the solvent in the 
miscella is evaporated and passes out of the 
vapour outlet. 

When the non-volatile fluid, with its small 
remaining solvent content, reaches the right- 
hand end of the evaporator it passes into the 
outermost chamber of the rotating drum through 
the annular port in the end disc. At this 
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EVAPORATOR 


as the liquid is p'cked up by the scoops and 
passed through successive cylinders in the 
drum. Throughout its passage through the 
drum, counter-flow steam is in contact with the 
liquid and serves to remove and carry the 
remaining solvents to the main outlet branch 
of the evaporator. 

Eventually, as a solvent-free liquid, the oil 
reaches the innermost cylinder of the drum, 
whence it flows through the port in the end 
disc into the sump in the end cover of the evapo- 
rator body. From this sump the oil is with- 
drawn by a suction pump or other suitable 
appliance. An effective sealing-ring is fitted 
between the drum disc and the cover of the 
evaporator to prevent the solvent-free oil 
mixing with that containing solvent. 

The maker’s point out that the capacity of 
this type of evaporator depends largely upon 
the volatile and non-volatile liquids to be 
separated. In one large solvent extraction 
plant equipment is in constant use evaporating 
6 tons of trichlorethylene per hour from about 
1 ton of vegetable oil. The maximum operating 
temperature used in this process is about 90 
deg. Cent., and the finished oil is said to con- 
tain only an immeasurable trace of solvent. 
The whole process is completed in under three 
minutes. 

The power required to drive the evaporator 
and the finished oil pumps is about 4} b.h.p., 
but if a vacuum pump is used on the condenser, 
the total power needed is increased to about 
8 b.h.p. We understand that this type of 
evaporator has proved satisfactory for dealing 
with vegetable oils, solvents containing finely 
divided solid materials, and for solutes and 
solvents which tend to “froth.” In such 
cases the scrapers keep the heating surface 
thoroughly clean, so that its efficiency is main- 
tained over long periods without necessity for 
attention. The evaporator has also, we under- 
stand, proved satisfactory for removing traces 
of moisture from edible oils. 


————— 


New Rapio-FREQUENCY ALLOCATIONS CHART. 
—A new wall chart showing the frequency alloca- 
tions decided at the Atlantic City Conference of the 
International Telecommunications Union has just 
been issued by Standard Telephones and Cables, 
Ltd. The chart, which is easily readable, is 40in by 
25in, and can be obtained, price 3s. 9d. post free, 
from Standard Telephones and Cables, Ltd., 
Connaught House, 63, Aldwych, London, W.C.2. 





312 


An Internal Micrometer 


In the drawing and photographs we reproduce 
can be seen the design of a new internal micro- 
meter which is now being made by the Coventry 
Gauge and Tool Company, Ltd., Coventry. It is 
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pressure on the anvils and the measuring head 
can then be introduced into the bore. When 
the finger pressure is released the measuring 
needle is pushed forward by the spring ‘and 
presses the anvils outwards to touch the 
wall of the bore at the correct measuring 





MICROMETER ASSEMBLY, 


intended for measuring.bores from lin to 2in 
diameter and up to 15in deep. 

The instrument consists essentially of a 
micrometer head connected by interchangeable 
extension pieces to a measuring head. It 
is supplied with eleven heads made for 
measuring bores from lin to 2in in steps of 
0-lin. Set radially in each measuring head 
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pressure. By gripping the knurled end of the 
micrometer head and wriggling it with a radial 
movement, the instrument is centred in the 
bore and the anvils are located truly. 

To measure the diameter of the bore the 
graduated drum of the micrometer head is 
screwed forwards until its anvil is felt to be in 
contact with the top of the needle. The size 














ARRANGEMENT OF MICROMETER 


are six anvils which, when the instrument is 
in use, are pushed outwards by the axial dis- 
placement of a tapered needle until they touch 
the wall of the bore to be measured. The axial 
displacement of the needle corresponds to the 
size of the bore and can be read in increments 
of 0-000lin on the micrometer. As the needle 
has a 10 per cent taper it transmits the move- 
ment of the micrometer screw to the axial 
travel of the measuring head at a ratio of 10 to 1. 
By this arrangement any error in the micro- 





MICROMETER IN USE 


meter screw or components relating to length 
is reduced in the same ratio. 

To use the instrument the appropriate 
measuring needle and measuring head are 
selected and screwed on to the micrometer 
head. The micrometer head is turned back 
to its fullest extent and the instrument is 
gripped as shown in one of the illustrations, 
with the base of the thumb on the back of the 
micrometer head and the first two fingers 
round the ebonite grip. When pressure is 
exerted by the two fingers the needle is drawn 
back along the extension piece against the 
load imposed by a spring situated in the micro- 
meter head. This rearwards movement of the 
tapered needle serves to relieve the outward 


of the bore can be then read to 0-000lin on the 
micrometer drum. To remove the instrument 
the micrometer drum is again turned back to 
its rearmost position, and on the finger pressure 
being reimposed on the grip to retract the 
needle, the anvils are freed to permit the with- 
drawal of the measuring head. 

The two sets of anvils incorporated in each 
measuring head are so disposed that ovality 
of a bore can be readily detected. For all 
normal requirements both rows of anvils are 
used. The makers point out, however, that if 
the highest degree of precision is required only 
one row is used. For this method of measure- 
ment special stepped needles are supplied, 
and with them only the front anvils measure 
the work and the rear anvils act merely as a 
steady. 





Glass Transport on British 
Railways 


WE reproduce herewith a photograph of a new 
type of cradle which has been developed for the 
transport of sheet glass in bulk on British 
Railways. These cradles are carried, two at a 
time, on shock-absorbing railway wagons, from 
which they can be removed for further transport 
on road vehicles. By this method wagons can 
now each carry 8} tons. of sheet glass in two 
cradles, as compared with 3 to 5 tons packed in 
crates as hitherto. The cradles take glass up 
to 66in long and 48in wide. 

These wagons and crates have been intro- 
duced as a result of experiments, begun in 
1946, by the former London, Midland and 
Scottish Railway Company and Pilkington 
Brothers, Ltd., of St. Helen’s, Lancs. 

In the cradles, which are of all-steel con- 
struction, the sheets of glass are clamped and 
secured by mechanical means without the use 
of ropes or loose packing. Each cradle weighs 
7 cwt and is made up of two end units in the 
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form of an inverted “‘ T ”’ joined together at the 
top and bottom by one rectangular and two 
tubular members. The main members are 
built up of }in-thick pressed steel: channe!s, 
the uprights and base being faced with felt. 
covered timber bearers. The faces of the 





LOADING A GLASS CRADLE ON A 
RAILWAY WAGON 


centre supports are inclined so that the two 
packs of glass carried in a cradle are tilted 
inwards. 

Each pack of glass is independently cramped 
by a felt-covered detachable steel frame carried 
in sockets in the base of the cradle and tightened 
by means of screws at the top. These screws 
are, in turn, connected to the centre supports 
by detachable wire ropes. Longitudinal move- 
ment of the glass is prevented by an adjustable 
steel beam attached to the centre supports by 
a screw. This beam is also secured to each end 
to the side frame by a screw clamp. For 
lifting purposes a swivelling shackle is fitted 
to the top of each centre support. A loop is 
attached to each end for securing the cradle to 
the wagon floor by means of an adjustable 
holding chain. 

— 


A Large Excavator Bucket 


Dourine the past few months what is claimed 
to be the largest excavator bucket yet built 
has been in service in the United States. It 
has a capacity of 45 cubic yards and was 
designed and built by the Marion Steam Shovel 
Company of the United States for experiments 
being conducted in the use of fabricated armour 
steel plate in bucket manufacture. We repro- 
duce herewith a photograph of the new bucket 
which we have received from John Blackwood 
Hodge and Co., Ltd., 11, Berkeley Street, 
London, W.1, the representatives of the makers 
in this country. 

Prior to the manufacture of experimental 
40-cubic-yard buckets of similar design two 
years ago, the largest bucket made by the firm 
had a capacity of 35 cubic yards. These new 
40-cubic-yard, and now the 45-cubic-yard, 
buckets were entirely redesigned for prolonged 
investigation on fabricated armour plate as a 
lighter substitute for the commonly used cast 
manganese buckets. Nine 40-cubic-yard buckets 
having proved effective in service it was decided 
to continue the experiment still further with 
the. 45-cubic-yard unit now at work. It is 
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of interest to note that the new bucket when full 
weighs no more than one of the earlier 35-cubic- 
yard buckets carrying its full load. 

In order that the new shovel could be tried 
effectively in existing excavators every means 
was taken to keep its weight to a minimum 
without detracting from its strength. The 
commonly used cast manganese lip was dropped 
in favour of steel to effect a substantial saving 
in weight, and carefully arranged reinforcement 
permitted the use of the lightest section 
material commensurate with the required 
strength and rigidity. It will be noted from the 
illustration that the row of teeth on the lip of 
the bucket have a pronounced curve, which is 





45-CuBIC-YARD EXCAVATOR BUCKET 


designed to facilitate filling and assist in penetra- 
tion into a bank of material. The bearing 
assemblies on which the bucket door pivots 
incorporate a layer of. rubber to reduce the 
shock effect during opening and closing. 

The bucket is being used on a “‘ Marion 5561 ” 
coal-stripping shovel at work at an open-cast 
coalfield in Ohio. The shovel boom is 120ft 
long and is fitted with a bucket handle having 
an effective length of 60ft 6in. The crowd 
handle has an effective length of 48ft 6in. With 
a maximum dumping height of 81ft 6in the 
dumping radius is 115ft 6in. At the maximum 
dumping radius of 120ft the dumping height 
is just under 60ft. With the 45ft bucket the 
machine can cut at heights up to 106ft 6in and 
over a 118ft 6in radius. 





The Development of the 
Magnetic Tape Recorder 


An informal lecture on‘‘ The Development of 
the Magnetic Tape Recorder” was given by 
Mr. B. E. G. Mittell before a joint meeting of: 
the Radio Section of the Institution of Electrical 
Engineers and the Acoustics Group of the 
Physical Society, on Wednesday, January 26th. 

Mr. Mittell began by saying that he intended 
to avoid presenting a classical treatise on 
magnetic recording, and that his aim was to set 
the topic in some proportion against its 
historical background, to bring up points for 
discussion and to include some interesting 
demonstrations. 

The lecturer then described the first magnetic 
recorder, the telegraphone, invented by Valde- 
mar Poulsen, of Copenhagen, in 1899, and 
exhibited a 1924 model of the telegraphone that 
had been kindly lent by the Science Museum. 
It was pointed out that the early patent for 
the Poulsen telegraphone had suggested that, 
not only could steel wire be used as the recording 
medium, but also a tape of paper or similar 
material coated with a magnetisable metallic 
dust, or even a disc over which the electro- 
magnet might be conducted spirally. 

Mr. Mittell said that he hoped for a discus- 
sion on Poulsen’s original d.c. method of bias- 
ing .versus the supersonic-frequency method in 
use to-day. He remarked that the d.c. 
method was still in use by the B.B.C. and 
he demonstrated, by courtesy of the B.B.C., 
a transfer from a recording made originally on a 
Marconi-Stille machine, a type that was in the 
development stage around 1930. In comparison 
a modern tape recording made by supersonic 
methods of biasing on the German magnetophon 
principle was demonstrated. He gave charac- 
teristic figures for the two as being, respectively, 
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frequency range up to 6000 c/s and up to 
12,000 c/s; signal/noise ratio 35-45 db and 
45 db. In the British machine the overall 


frequency response was claimed to be flat | 


within 2 db from 30-10,000 ¢e/s. 

The principles underlying supersonic methods 
of erasing and biasing were revealed by re- 
searches of Ewing and others around 1880, 
when Ewing demonstrated a method of de- 
magnetising the tape by reversals, which con- 
sisted of applying a numerous series of magnetic 
forces alternating in direction and. gradually 
diminishing to zero. Employing this system, 
L. F. Fuller, in 1918, erased a magnetic 
recording by passing it through an h.f. mag- 
netic field of gradually diminishing intensity. 

This led the lecturer to refer to Ewing’s work 
on hysteresis, on which it was customary to 
rely for explanations of the mechanism of 
biasing at supersonic frequencies. Ewing made 
the disturbing discovery that there was no 
definite relationship between the magnetisation 
of a sample of metal which had been previously 
magnetised and the strength of the field in 
which it was placed. Mr. Mittell said that the 
conventional explanations of supersonic biasing 
did not satisfy practical recording engineers, 
and he hoped that some speakers would give 
their own ideas on the subject. The invention 
of supersonic biasing was due, the lecturer 
thought, to Carlsen and Carpenter in the 
United States of America in 1921. The lecturer 
then went on to describe the properties of the 
tape used in the demonstrations, a tape based 
on the work of Pfleumer. This consisted of a 
base of paper, cellulose acetate or other suitable 
plastic material with ferric oxide (Fe,0,;) or 
ferroso-ferric oxide (Fe,0,) fixed thereto and 
each particle insulated from its neighbour by a 
lacquer. It was shown that only some of the 
iron oxides had magnetic properties. 

Mr. Mittell explained with the aid of slides 
the operation of the magnetic tape recorder on 
which the demonstrations were being given. 
He said that a full reel of tape would run for 
twenty-one minutes at 77cm/sec, using a bias 
frequency of 75kc/s. The tape passed over 
three heads in turn—the erasing, recording and 
replay heads—and finally passed over a strobe 
pulley for checking speed and regularity of 
running. Provision was also made for another 
machine to take over a recording when a reel 
on one was nearly finished. 

A demonstration was then given of quality 
and also a substantially simultaneous replay, 
made possible by using the replay head as a 
monitor. 

Mr. Mittell then discussed some of the causes 
of difficulty in attaining good high-frequency 
response at reasonable tape speeds, which led 
him to make a plea for standardisation of the 
response curve, involving a standard tape, pre- 
emphasis, level, recording and reproducing 
systems. He said that his organisation was 
being forced into running a sort of international 
bureau by supplying standard test tapes, giving 
tones of 30c/s, 100¢/s, 1, 3, 7 and 10 ke/s. 
With one of these tapes the user of a recorder 
could set his replay response to be the same as 
that of the master standard. This was done by 
adjusting the replay equaliser until the output 
was the same at each of the recorded frequencies. 
Having done that, the recording characteristic 
could be set by using a blank tape and adjusting 
the recorder equaliser until the overall response 
of the equipment was flat over the whole 
frequency range. Mr. Mittell asked whether 
all recordings should not carry as a matter of 
routine, say, three short bands of single 
frequencies, and, if so, what frequencies should 
be used 


He then demonstrated the comparison be- 
tween a direct transmission of an orchestra of 
some fifty players, relayed over a Post Office 
line (equalised up to 10 ke/s), and a recording 
made simultaneously on the tape machine in 
the I.E.E. Lecture Theatre. 


Discussion 
Thirteen speakers took part in the dis- 
cussion that ensued, and contributions were 
also received from three members who were 
at the time in America, two being made through 
the medium of tape recordings, the third being 
read by the Chairman. 
The discussion which followed served to 
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underline the necessity for standardisation in 
magnetic recording in spite of the attendant 
difficulties. As regards tape width, the differ- 
ences between British and American standards 
were insignificant and would not prevent the 
interchange of records. More serious was the 
divergence in tape speeds, 77 cm/sec having 
been provisionally fixed in this country, while 
the American standards were: primary 
15 in/sec, secondary 7-5 in/sec, and supple- 
mental 30 in/sec. One speaker thought that it 
was too early to standardise on any one 
particular speed, and thought that disc record- 
ing had suffered by the premature standardisa- 
tion of 78 r.p.m. He suggested that tentative 
agreement should be reached on a number of 


preferred speeds with ratios of 2:1 or V2: 1, 
leaving subsequent experience to decide which 
was the best, after further development of 
recording technique. 

Even more difficult was the standardisation 
or even the definition of magnetic properties of 
the tape. Although the characteristic of the 
oxide could be measured in bulk, data on the 
film coating were still difficult to obtain. In 
photographic film and lateral-cut disc recording 
it was possible to see the nature of the modula- 
tion. This was not possible in the case of 
magnetic recording, though it was suggested 
that deflection of the beam in an electron 
microscope might afford a means of finding the 
magnetic state of individual elements. In the 
meantime, comparative standards might be 
established by recording test tones at different 
frequencies and levels at the start of each 
recording, to indicate the nature of the recording 
characteristic. 

Several theories were put forward to account 
for the improvement in recording consequent 
upon the use of high-frequency bias. Most 
speakers were content with the generalisation 
that mechanical agitation served to loosen the 
bonds in the crystal lattice and so assisted re- 
orientation. It was pointed out that Ewing, in 
his classical experiments, had induced super- 
sonic vibrations by striking the specimen with 
a hammer. The most plausible explanation 
seemed to be that subsidiary loops. induced by 
the high-frequency bias, and enclosed between 
the parallel sides of the main hysteresis loop, 
transferred the working characteristic to those 
straight sides. According to this theory, 
minimum distortion would be obtained when 
the bias amplitude equalled the coercive force, 
and experiment had confirmed this, too little 
bias resulting in second-harmonic and too much 
in third-harmonic distortion. 

In theory it was desirable to use as high a bias 
frequency as possible, but in practice the 
increase in effective resistance and overheating 
of the recording and erasing heads set a limit. 
A lower frequency was often used for erasure, 
but when this practice was adopted it was neces- 
sary to choose the relative frequencies with 
care to avoid intermodulation between their 
harmonics. 

Many interesting applications of magnetic 
tape recording were suggested in the course of 
the discussion, including the use of closed- 
circuit tapes for giving stationary traces of 
transients on a c.r. tube, and the use of similar 
closed circuits as storage elements in analogue 
computing machines. 

A demonstration was given of the use of tape 
recording in architectural acoustic research, 
including the investigation of the variation of 
reverberation characteristic over the area of a 
concert auditorium. In one instance records 
of pistol shots were taken at 120 positions and 
their characteristics subsequently analysed at 
leisure by the closed-loop method; sample 
records were reproduced to show differences in 
the reverberation. Another record, the noise of 
a train passing over Hungerford bridge, was 
being used to investigate noise levels and 
characteristics with a view to providing data 
for the design of sound insulation for the new 
L.C.C. concert hall. 

It was suggested that tape recording with 
multiple heads might provide a means of pre- 
paring & wide variety of specimens of synthetic 
reverberations which might serve as a bridge 
between the esthetic tastes of musicians and the 
more specific analytical requirements of studio 
and concert hall designers. 





Exports and Industrial Production 

Provisional issued by the 
President of the Board of Trade at the end of 
last week show that United Kingdom exports 
in the month of February were valued at 
£140,500,000, a figure nearly £19,000,000 below 
that recorded for January. February contained 
only twenty-four working days, and on a 
daily basis exports were 5 per cent lower than, 
in January, but 4 per cent above the December 
rate. February imports were valued at 
£161,700,000, the lowest figure recorded since 
the end of 1947. With re-exports valued at 
£4,400,000, the visible trade gap was estimated 
to be £16,800,000 at the end of February, 
compared with £22,900,000 in January and 
£26,500,006 in December. 

There was also published at the end of last 
week the second report of operations, under 
the E.R.P. agreement, between Governments 
of the United Kingdom and the U.S.A. It 
covers the fourth quarter of 1948 and says 
that the two main factors responsible for the 
progress made during that period were the 
further expansion of exports to a level little 
less than half as high again as in 1938, and the 
continued restriction of imports to about four- 
fifths of their pre-war volume, together with the 
continuation of effective control over internal 
distribution. The volume of exports (1938= 
100) increased steadily throughout 1948, rising 
from 126 in the first quarter to 134 in the second 
quarter, to 138 in the third quarter and to 
146 in the fourth quarter. In a reference to 
production achievements, the report states 
that the level of production in the United 
Kingdom in the fourth quarter of 1948 was 
the highest ever recorded, being 26 per cent 
by volume above the average for 1946 and 22 
per cent above the average for 1935-38. 
Industrial production in 1948 as a whole is 
provisionally estimated to have been nearly 
12 per cent greater than in 1947. The iron and 
steel and engineering industries, the report 
observes, both achieved a record output during 
the year. If the output of manufacturing 
industries alone in the fourth quarter of 1948 
is compared with the fourth quarter of 1947, 
an increase of the order of 7 per cent occurred 
between the two years. Over the same twelve 
months, however, the numbers employed in 
manufacturing industries increased by only 2 
per cent. 


The Iron and Steel Bill 


The annual general meeting of Had- 
fields, Ltd., was held in Sheffield on Tuesday, 
March 8th, and in the course of his chairman’s 
statement, Lord Dudley Gordon emphasised 
that the unfair proposals for compensation 
were only one of the objections to the Iron and 
Steel Bill, objections which, he said, were 
clearly set out during the House of Commons 
debate by Sir Andrew Duncan. No proper 
argument, Lord Dudley pointed out, had been 
put forward as to why it was necessary to 
nationalise the steel industry. It had been 
impossible even to suggest that its great achieve- 
ments in recent years would have been any 
better under national ownership, and there 
were many indications that the performance 
would have been very much worse. Argu- 
ments put forward consisted largely of reference 
to what happened very many years ago; 
evidence which could have no bearing on the 
present situation, even if the charges against 
those who were then controlling the industry 
could be proved to be correct. It had in fact 
been proved, Lord Dudley said, that those 
charges were false, and yet they were con- 
stantly repeated, even in the current discus- 
sions in the Standing Committee, by those 
holding responsible positions. 

The deputy chairman and ing director, 


managing 
Mr. J. B. Thomas, also referred to the nation- 
alisation of the steel industry in a statement 
which he presented to the meeting. He said 
that private enterprise had produced men of 
genius and vision, such as Huntsman, Bessemer, 





THE ENGINEER 


Industrial and Labour Notes 


Hadfield and Brearley, and asked whether 
nationalisation would encourage the develop- 
ment of initiative and provide sufficient reward 
for similar men? The answer, Mr. Thomas 
thought, was “No,” because those men lived 
for and loved their work, knowing that they 
would be recompensed in an equitable manner. 
Under nationalisation, he asserted, initiative 
and responsibility would be stifled and would 
eventually expire of inanition. 


German Trade Talks 

A recent statement by the Board of 
Trade reports that discussions on German 
trade between a delegation representing the 
three Western Zones of Germany and a United 
Kingdom Delegation have now been concluded. 
The two delegations reviewed fully the pros- 
pective course of trade during the first six 
months of 1949. 

The expectations are that Western Ger- 
many’s imports from the Sterling area during 
the first six months of this year will be of the 
order of £30,000,000 compared with £20,000,000 
for the whole of 1948. In the same period, 
German exports to the Sterling area are likely 
to be some £22,000,000, as against £26,000,000 
for the whole of 1948. Western Germany, the 
statement says, will be increasing her imports 
from the Sterling area of raw materials such 
as textiles, rubber and non-ferrous metals, 
and will resume on a limited scale imports of 
specialised machinery and manufactured goods 
from the United Kingdom. The United King- 
dom will continue to obtain from Western 
Germany ferrous scrap, potash and other raw 
materials. Provision has also been made for 
limited imports of German manufactures into 
the United Kingdom and her Colonies. 

The statement intimates that further dis- 
cussions are to be held in Frankfurt later this 
month, when a preliminary review will be made 
of the prospective course of trade during the 
twelve months July, 1949, to June, 1950. 


The Coal-Mining Industry 
For the second year in succession, the 
National Coal Board is offering 100 scholar- 
ships for degree courses in mining subjects, 
fifty of them being open to young men already 
employed in the coal-mining industry, and 
fifty to sixth-form schoolboys, taking their 
Higher Certificate. Last year, the Board 
states, the number of satisfactory candidates 
from within the industry was higher than that 
of candidates from schools, and if similar 
circumstances prevail this year, the examiners 
may recommend an increase in the number of 

scholarships awarded to miners. 

The Board meets all University charges and 
maintenance costs for the whole length of the 
degree courses. The scholarships themselves 
are worth up to £300 a year, and for married 
men additional allowances are granted. The 
closing date for receipt of applications—which 
should be made to the National Coal Board’s 
Education Department, Hobart House, London, 
S8.W.1—is April 15th. A pamphlet giving some 
details of the scholarship scheme was issued by 
the Board last week. It contains, in diary form, 
some particulars of a colliery manager’s duties 
and responsibilities. In introducing the sub- 
ject, Professor A. M. Bryan, H.M. Chief Inspec- 
tor of Mines, states that 200 new responsible 
mining engineers are required annually if the 
coal the country needs is to be obtained. 
Successful graduates under the scheme, the 
pamphlet adds, will receive paid jobs in the 
industry while they qualify for their manager’s 
certificate. 

Coal output in Great Britain last week, 
ended March 12th, totalled 4,322,600 tons, 
of which 4,119,800 tons were deep-mined 
and 202,800 tons from opencast workings. 
In the preceding week, ended March 5th, 
the amount gained from the deep mines 
was 4,085,000 tons and from opencast work- 
ings, 225,400 tons, giving a total output of 
4,311,300 tons. In the first nine weeks of 
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this year, coal output totalled 38,067,500 tons 
compared with 37,079,500 tons in the cor. 
responding period of 1948. 


Employment and Unemployment 


The employment statistics for Jany. 
ary, which the Ministry of Labour has issued 
this week, are the first to be computed on the 
new basis mentioned in these notes in our 
last issue. They have been derived from the 
administration of the national insurance 
schemes and trom returns made by employers 
and show that the total working population of 
Great Britain at the end of January was 
23,214,000. Comparison with December, on 
the same basis of computation, reveals an 
increase in a month of 29,000 (24,000 men and 
5000 women), which, the Ministry says, is 
accounted for by the intake of school-leavers 
after the Christmas holidays. The size of the 
armed forces was reduced during January by 
6000 to a total of 802,000. 

The total number of people in civil employ. 
ment at the end of January was 22,009,000 
(15,020,000 men and 6,989,000 women), a 
decrease on the preceding month of 2000. Of 
the total, 4,242,000 were employed in the basic 
industries, 8,227,000 in the manufacturing 
industries, and the remainder in building and 
contracting, the distributive trades, professional 
and miscellaneous services, and public admini- 
stration. In the basic industries, 1000 were 
added during January to the number employed 
in coal-mining. In manufacturing, the man- 
power employed in the ‘“ Metals, Engineering 
and Vehicles” group increased by 11,000 to 
3,932,000. The new method of presenting the 
statistics does not indicate the numbers em- 
ployed in manufacturing for export and for 
home consumption, but does show that about 
2600 foreign workers were placed in employ- 
ment in this country during January. 

The unemployment figures presented in the 
Ministry’s statement relate to February 14th, 
on which date there were 360,283 persons 
registered as out of work, compared with 
375,713 on January 10th. The figures include 
all unemployed persons on the registers of 
employment exchanges, with the exception of 
registered disabled persons. The February 
unemployment total, the Ministry comments, 
represents about 1-8 per cent of the number 
of employees insured under the national 
insurance schemes. 


The United States Steel Corporation 


The annual report of the United States 
Steel Corporation, which has been prepared by 
the chairman, Mr. Irving S. Olds, states that 
the output of steel ingots and castings in 
1948 totalled 29,300,000 tons, and thus con- 
stituted a record for peacetime production. 
This output averaged 93-8 per cent of the 
Corporation’s rated capacity, and the report 
comments that strikes in the coal industry, 
shortages of essential materials, and the neces- 
sity for repairs, were the principal items which 
prevented the attainment of full capacity 
operations. Nevertheless, during the last 
quarter of 1948, steel production averaged 
99-4 per cent of capacity. The Corporation’s 
ability to improve its production performance 
during the present year will depend, the report 
says, upon the availability of suitable raw 
materials, uninterrupted work schedules, and 
the completion of new construction and moder- 
nisation schemes now in hand. 

Later in his report, Mr. Olds comments 
on the fact that the American steel industry, 
on the initiative of its own members, is now 
moving as rapidly as possible to carry out, 
step by step, national plans for the expansion 
and improvement of its facilities. Since 1947 
the ingot capacity of the industry has been 
increased by nearly 5,000,000 tons and new 
plants, which it is hoped to complete by the 
end of this year, will provide a further 2,000,000 
tons. 
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French Engineering News 


(From our French Correspondent) 


Present development in the French steel 
industry depends on increasing supplies of 
metallurgical coke and although imports from 
the Ruhr increased notably during 1948, it 
is on her own national effort that France is 
relying to increase steel production. Plant and 
equipment are being renovated or enlarged 
and tests are now going on with a view to 
utilising qualities of coal which, with present 
techniques, are unsuitable for manufacturing 
coke. Nationalisation has had the advantage 
of permitting concentration and standardisa- 
tion of equipment on a vast scale, which largely 
contributes to productivity. Progressive stan- 
dardisation in types of ovens used is now pro- 
ceeding. They will, from now on, be entirely 
constructed in silica brick and dimensions 
will be increased as far as present technique 
allows. Improvements in daily production 
will enable economies to be made. Parallel 
with this programme of technical progress 
a concentration programme has been estab- 
lished which is gradually eliminating the oldest 
coking plants and grouping others into impor- 
tant units. An impressive programme for new 
batteries of ovens has been undertaken in the 
Nord and Pas-de-Calais. 

Coke production, however, is limited more 
by the poverty of French coal suitable for 
coke production than by the plant available. 
Increased production, mainly from Lorraine 
and the Saar, will give the French market 
25,000,000 to 30,000,000 tons of coal, which 
will more than suffice to supply present indus- 
trial users. For this reason tests are being 
undertaken with a view to using this poor 
quality coal for coke production. Laboratory 
tests have been sufficiently conclusive for an 
experimental coking plant to be set up in 
Lorraine. Industrial testing will take place 
in the middle of 1949. Favourable results 
will be of the greatest importance to the metal- 
lurgical industry. 

* * * 

Oil research in France and the French union 
is being pursued methodically and with remark- 
able perseverance. Expenditure is already 
running into milliards of francs. During 1948 
118,000m were drilled, against 69,000m in 1947 
and 39,000m in 1946. Important resources 
have been found in Aquitaine and in Morocco, 
where regular production has increased total 
Moroccan oil output to 13,000 tons in 1948, 
against 3000 tons in 1947. Estimates give the 
probable output from the resources discovered 
in Morocco as 40,000 tons of oil annually for 
twelve years. 

* * 

A bill to create a company for the construc- 
tion and exploitation of a pipe-line between 
Le Havre and Paris has just been introduced 
into the National Assembly. A notable reduc- 
tion in transport costs is expected from such 
a pipe-line when compared with the charges 
of carrying petrol and oil by railway or inland 
waterway. The inevitable increase in consump- 
tion, due partly to the replacement of coal by 
liquid fuel, makes such a pipe-line necessary. It 
is expected that 1,500,000 tons would be trans- 
ported annually by the pipe-line, and that by 
1950 half the deficit in tr rt means would 
be overcome. The introduction of a pipe-line 
has been chosen in preference to increasing 
the inland waterway fleet, because the latter 
would require larger credits, supplies of steel 
and labour. The company to undertake the 
construction and working of the line will be 
called the ‘‘ Société des Transports Petroliers 
par Pipe-lines.” The State will hold a minimum 
of 51 per cent and a maximum of 55 per cent 
of the shares. . 

* * * 


Charbonnages de France is engaged on the 
preparation of a research centre at Verneuil. 
The two laboratories formerly used by the 
mines are no longer considered sufficient for 
present needs. The new centre will start work 
in 1951. It will study the question of fires or 
explosions in mines as well as the most rational 
use of coal and improved methods of extraction 
and washing. 
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Notes and Memoranda 


CONDENSERS FOR Power Factor IMPROVEMENT. 
—Power factor correction by condensers, as a 
means of economising in the use of electrical power, 
is the subject of an illustrated booklet published by 
Ferranti, Ltd., Hollinwood, Lancs. This publication 
explains, with examples, the economic and technical 
aspects of this method of power factor improvement, 
and shows how to calculate the size of condenser 
required to effect a given degree of correction in any 
particular instance. 

Piatrsum Exectropes.—A recent publication 
(No. 1720) entitled “ Platinum Electrodes,” has 
been issued by Johnson Matthey and Co., Ltd., 
73-83, Hatton Garden, London, E.C.l. Full 
details of the company’s extensive range of elec- 
trodes, with an indication of the advantages and 
limitations of each, are given in this booklet. 
Certain of the older designs, having become obso- 
lete, are omitted from the booklet, while in other 
instances modified designs are recommended, 
based on the company’s experience as a user and 
manufacturer of electrodes. 

JOHANNESBURG’s NEW GASHOLDER.—A new 
3,000,000 cubic feet gasholder for Johannesburg 
has now been completed and underwent tests at 
the end of last month. The holder, in the con- 
struction of which 1600 tons of steel plates have 
been used, is the first to be built by South African 
labour. It equals in capacity the combined storage 
of the three existing gasholders in Johannesburg, 
and is expected to provide sufficient storage capacity 
to meet the city’s gas demands until 1955. The 
holder was built at Germiston by Dorman, Long 
(Africa), Ltd., under the supervision of the designers, 
Ashmore, Benson, Pease and Co., Ltd. 

An Instruction Book oN CARBIDE TIPS AND 
Toots.—Firth-Brown Tools, Ltd., of Sheffield, 
has recently issued a particularly interesting publi- 
cation on “ Mitia” carbide tips and tools. This 
booklet, of more than 100 pages, first deals with the 
properties, uses and manufacture of “ Mitia ”’ 
and then describes in full detail the design and 
maintenance of tools of all types for all classes 
of machines. The information is supplemented with 
a large number of drawings, photographs, diagrams 
and tables. All who are concerned with the 
design, use and manufacture of these carbide tips 
and tools will find the new publication an invalu- 
able work of reference. 

New ConbuitT AccESssoRIES IN “ Mazak ” ALLoy. 
—Several additions to the range of “ Mazak” 
zine alloy pressure die-cast conduit accessories 
for use with G.E.C. aluminium alloy conduit are 
announced the General Electric Company, 
Ltd. A new switchbox has been introduced to 
take G.E.C. “ Mutac ” silent a.c. switches of the 
surface, flush and the new semi-recessed types. 
The boxes will also accommodate the standard 
range of G.E.C. “‘ Landor” switches. They are 
available with adjustable grid for surface work 
and are made in 1, 2, 3, 4 and 6-gang sizes. A 
series of standard design top outlet inspection elbows 
and tees, and of conduit extension collars has also 
been produced in “ Mazak” zinc alloy. All these 
accessories can also be used with steel conduit. 

ProtectivE Merat Coatines.—We have re- 
ceived an interesting little book, ‘‘ Hot Dip Gal- 
vanising and Rust Prevention,” from the Hot Dip 
Galvanisers’ Association, Lincoln House, Turl 
Street, Oxford. This book has been written in 
co-operation with the leading authorities on gal- 
vanising for the information and guidance of all 
who are interested in protective metal coatings. 
It draws attention to the achievements of the hot 
dip process and its many fields of application. 
The process is described in simple technical language 
accompanied by numerous illustrations. The 
corrosion resistance of the coatings and their 
characteristics are clearly explained, and the book 
is concluded with sections on the properties of 
good galvanised coatings and on advances in 
technique. 

“ Burtpine Researcs, 1946.”—The Building 
Research Station’s activities during the first post- 
war year are reviewed in “ Building Research, 
1946.” It includes the report of the Building 
Research Board, together with the report of the 
Director of Building Research. A considerable 
amount of the year’s work was devoted to problems 
of post-war building, and particularly of house con- 
struction. This included investigations on the 
influence of size and weight of building blocks on 
the ease and of construction, investigations 
on sound insulation between semi-detached houses, 
continuation of the programme of full-scale house- 
heating trials, and work on the improvement and 
development of lightweight concretes and of alterna- 
tive floor surfacings. Experimental data were 
obtained on the strength and performance of rein- 


forced concrete walls under load, with a view to 
facilitating the use of load-bearing walls in multi- 
storied reinforced concrete buildings. Investiga- 
tions in the field of soil mechanics included studies 
of damage to house foundations by fast-growing 
trees and by seasonal movements of fat clay soils, 
and also laboratory investigations on electro- 
osmosis as a means of lowering the ground-water 
level during constructional operations. In addition, 
the general advisory work of the Station continued 
during the year, and the extent of this work is 
outlined in the —— of the Board. The report is 
published by H.M. Stationery Office, price 1s. 6d. 

A CONFERENCE ON REFRACTORIES.—A conference 
on the subject of cupola and converter refractories 
is being arranged by the Steel Castings Division 
of the British Iron and Steel Research Division. 
This conference, which is being held at Ashorne 
Hill on May 12th and 13th, 1949, will deal broadly 
with the influence of design and operation factors 
upon the wear or consumption of refractories in 
foundries. The chairman of the conference will 
be Dr. A. H. B. Cross, and the first session will be 
opened by Dr. W. J. Ross and will deal with con- 
verter refractories. The following session, to be 
opened by Mr. W. J. Driscoll, will deal with cupola 
refractories and will include the reading of a paper 
on the water-cooling of cupolas by Mr. Bamford, 
of the Austin Motor Company. The developments 
in refractories will be discussed at the final session 
of the conference, which will be opened by Dr. 
Rigby. 

TELEVISION IN BELGtIuM anD Hortitanp.—The 
official Belgo-Dutch Television Delegation, which 
came to London at the invitation of the British 
Government, visited the Marconi Research Labo- 
ratories and works at Chelmsford, on Wednesday, 
March 9th, to see a demonstration of the company’s 
latest television equipment operating on the stan- 
dard of 625 lines, which has recently been recom- 
mended by British and Dutch manufacturers as 
the most suitable standard for television systems 
in countries not already committed to the existing 
British or American standards. During their 
tour of the Marconi establishments the Belgian 
and Dutch delegates joined in a discussion on 
‘Television Standards,” opened by Mr. L. H. 
Bedford (Marconi’s chief television engineer), 
and saw demonstrations of the new Marconi light- 
weight television equipment, which included studio 
and outdoor scenes. In the works they also saw 
the transmitters under construction for two new 
B.B.C. television stations at Sutton Coldfield and 
in the North of England. 

MACHINED STANDARD BronzE Bars.—The use 
of chill cast phosphor-bronze bars for the manufac- 
ture of bearings, bushes, thrust washers, &c., is a 
common engineering practice. Such bars are 
generally marketed in the “as cast” condition 
with a machining allowance of jin on diameter and 
in the bore requiring @ yin cut to produce a finished 
dimension. According to a recent announcement 
of the Glacier Metal Company it is now marketing 
a range of bars machined on the outside diameter in 
151 stock sizes, cored and solid, all 13in long. . The 
bars are supplied semi-finished on the outside dia- 
meter with an allowance of 0-020in for finishing by 
the user. This means that in many cases a user can 
select bars where a 0-010in cut will produce the 
finished size. The bars are cast in the well-known 
“2B8”  phosphor-bronze, also known as 
‘“ BS 1400-B P 1-C” specification. This bronze 
is perhaps the best known of all those used in engi- 
neering industry for bushes and ‘bearings, and the 
new standard bars would appear suitable for the 
bushes of most types of engineering equipment. 


Tue REINFORCED CONCRETE ASSOCIATION.— 
A branch of the Reinforced Concrete Association 
is about to be established in the North West and 
the inaugural meeting is to be held at the Man- 
chester College of Technology on March 30th. 
The branch is intended to serve the counties of 
Cumberland, Westmorland, Lancashire, Cheshire, 
Flint, Denbigh, Merioneth, Caernarvon and Angle- 
sey, and its object is to bring together professional, 
scientific and industrial interests “to promote, 
encourage and improve the art, science and prac- 
tice of reinforced concrete design and construction 
and all operations and oo connected there- 
with.” All members of the Association in the 
area will, ipso facto, become members of the branch, 
and members outside the area but within reach of 
Manchester or Liverpool, where the meetings will 
generally be held, may also join. The chairman 
of the branch committee is Mr. G. W. Stokes, and 
Mr. C. H. Tarr is vice chairman. The honorary 
secretary, from whom further particulars may be 
obtained, is Mr. S. Williams, 18, Monksdale Avenue, 
Urmston, Manchester. 














316 


Forthcoming Engagements 


Seoretaries of Institutions, Societies, d&c., desirous of 
having notices of meetinge inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Mon., March 21st.—S.E. Lonpon Brancu : §.E. London 
Tech. Coll., Lewisham, “‘ Cables,” P. M. Hollingsworth, 
8 p.m.—Srocrrort Brancu: White Lion Hotel, 
Underbank, Stockport, “‘Modern Cables,” W. H., 
Lythgoe, 7 p.m. 

Wed., March 23rd.—MancuesTerR Branco: Engineers 
Club, Albert Square, Manchester, “Power Factor 
Correction by Capacitors,” F. D. Wild, 7 p.m. 


Hull Chemical and Engineering Society 
Tues., March 29th.—Church Institute, Albion Street, 
Hull, “The Beginnings of Industrial Safety,” A. P. 
Backshell, 7.30 p.m. 


Incorporated Plant Engineers 
Thurs., March 24th.—S. Yorks Brancu: Grand Hotel, 
Sheffield, ‘‘ Brains Trust,’’ 7.30 p.m. 
Mon., March 28th.—W. anp E. Yorxs Brancu: The 
University, Leeds, “‘Textile Engineering,” Dr. 
Chamberlain, 7.30 p.m. 


Institute of British Foundrymen 

Wed., March 23rd.—BremincuaM Brancu : James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham, “ Naturally Bonded versus Synthetic Sand ?” 
J. J. Sheehan and W. B. Parkes, 7 p.m. 

Fri., March 25th—W. Waterss SEcTION: Glannor 
Foundry Canteen, Llanelly, “Some Problems of 
Contraction and Distortion in Ferrous Castings,” 
E. Longden, 7 p.m. 

Sat., March 26th_—E. Miptanps Brancu: School of 
Arts and Crafts, Derby, Annual Meeting, 6 p.m. 

Wed., March 30th._—Lonpon Brancu: Waldorf Hotel, 
Aldwych, W.C.2. “What is Acicular Cast Iron ?” 
W. W. Braidwood, 7.30 p.m. 


Institute of Navigation 
To-day, March 18th.—Royal phical Society, 1, 
i Gore, 8.W.7, “The Use of Radar Bea- 
cons,” K. A. B. Gilfillan, 5 p.m. 


Institute of Transport 

Mon., March 21st.—Jarvis Hall, 66, Portland Place, W.1, 
“Tradition and Sea Transport,” Sir George Christo- 
pher, 5.30 p.m. 

Institution of Civil Engineers | 

Tues., March 22nd.—Great George Street, S.W.1, 
“ Aircraft Design with Special Reference to the 
Restrictions imposed by Considerations in Airfield 
Design,” P. H. Watson; ‘“‘The Problem of Airfield 
Design in Relation to Aircraft Design,” C. E. Foster, 

p.m. 

Wed., March 23rd.—AssociaTIon OF LONDON STUDENTS : 
Great George Street, S.W.1, ““ The Development of the 
British Road System and Some Factors to be Con- 
sidered in Road Improvements and Construction of 
Motor Roads,” F. H. P. Williams; ‘ Automobile 
Development from Specification to Production De- 
sign,” K. D. Kefford ; “‘ Street Lighting,” W. A. Price, 
6.30 p.m. 

Institution of Electrical Engineers 

Mon., March 2\st.—Informal Meeting, Savoy Place, 
Victoria Embankment, W.C.2, discussion on “ Cen- 
tralised Control and Indication in Power Stations,” 
5.30 p.m.—N.E. Centre: King’s Coll., Newcastle- 
upon-Tyne, “ Printed Circuits, Including Miniature 
Components and Sub-Miniature Valves,” J. E. Rhys- 
Jones and G. W. A. Dummer, 6 p.m. 

Tues., March 22nd.—MEasUREMENTs SECTION: Savoy 
Place, Victoria Embankment, W.C.2, Discussion on 
“Magnetic Amplifiers,” opened by F. H. Belsey, 
5.30 p.m.——N. Mripitanps CentRE: Yorkshire 
Electricity Board, 1, Whitehall Road, Leeds, 1, 
“Waterworks Power Plant Practice: The Compara- 
tive Costs of Steam, Diesel and Electrically Operated 
Plant,” T. P. Wakeford, 6.30 p.m. 

Wed., March 23rd.—Lonpon StupEnts’ SECcTION: 
Institution of Civil Engineers, Great George Street, 
8.W.1, Three Short Papers on “Road Transport,” 
6.30 p.m.—N. Mripitanp CENTRE: City Hall, Shef- 
field, “ Television,’ Sir Noel Ashbridge, 7 p.m. 

Sat., March 26th.—N. Miptanp Strupents’ SEctTIon : 
Yorkshire Electricity Board, 1, Whitehall Road, Leeds 
1, ““The Dependence of Physics on the Engineer,” 
B. 8. Gossling, 2.30 p.m. 

Tues., March 29th.—N. MipLanD CENTRE : City Museum, 
Leeds, Film “‘ Atomic Physics,” 7 p.m. 

Thurs., March 3lst.—Orpinary MEETING: Savoy 
Place, Victoria Embankment, W.C.2, “ Overhead Line 
Regulations,” H. W. Grimmitt, 5.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tues., March 22nd.—39, Elmbank Crescent, Glasgow, 
“Refrigerated Ships,” J. Baird, 6.30 p.m. 

Institution of Heating and Ventilating Engineers 

Tues., March 29th.—ScorrisH BrancH: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, C.3, “‘ The 


Application of Boiler House Instruments to Achieve 
Fuel Economy,” W. H. Klinkhoff, 6.30 p.m. 
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Institution of Mechanical Engineers 

iL March 18th.—Storey’s Gate, St. James’s Park, 
S.W.1, Discussion on “‘ Some Current Types of Marine 
Diesel Engine,” C. C. Pounder, 6 p.m. 

Sat., March 19th.—N.E. Branon GrapvuatTes’ SECTION : 
Gas Company, Grainger Street, Newcastle-upon- 
Tyne, Annual General Meeting, “Some Aspects of 
Dust Control,” D. T. Austin, 2.30 p.m. 

Mon., March 2ist.—Scorrish CENTRE AUTOMOBILE 
Drviston : Institution of Engineers and Shipbuilders, 
39, Elmbank Crescent, Glasgow, “‘ Road and Road- 
making,’’ Wm. McGregor, 7.30 p.m. 

Tues., March 22nd.—BrrMincHaM CENTRE, AUTOMOBILE 
Division: James Watt Memorial Institute, Great 
Charles Street, Birmingham, “ Public Service Vehicles, 
Past, Present and Future,” D. M. Sinclair, 6.45 p.m. 

Wed., March 23rd.—Grapvatss’ Section: Institution 
of Civil Engineers, Great George Street, S.W.1, 
Three Short Papers on ‘“‘ Road Transport,” 6.30 p.m. 

Thurs., March 24th.—Dersy CENTRE, AUTOMOBILE 
Division: School of Arts and Crafts, Derby, “‘ Weld- 
ing of Non-Ferrous Metals,” G. Foster, 7 p.m. 
W. Centre, Avromosite Division: Royal Hotel, 
Bristol, “ Fatigue Strength of Cast Crankshafts,” H. 
R. Mills and R. J. Love, 6.45 p.m. 

Fri., March 25th.—Storey’s Gate, St. James’s Park, 
8.W.1, Annual General-Meeting (for Corporate Mem- 
bers only), 6 p.m. SOUTHERN BraNncH GRADUATES’ 
Secrion: Tech. Coll., Brighton, Annual General 
Meeting, 7 p.m. 

Sat., March 26th.—YorKSHIRE BrancH GRADUATES’ 
Section : Hotel Metropole, Leeds, Chairman’s Address, 
“Notes on Machines Used in the Chocolate Con- 
fectionery Industry,” J.,F. Hoyle, 2.30 p.m. 

Wed., March 30th.—N.W. CENTRE, AUTOMOBILE DivI- 
sion: The University, Liverpool, “ Points of Interest 
in the Design, Manufacture and Operation of Gears,” 
W. A. Tuplin, 7.15 p.m. 

Thurs., March 31st.—SouTHERN Brancu: Municipal 
Coll., Bournemouth, ‘“ Modernisation of a Coal Dis- 
charging Depot,”’ G. T. Shoosmith, 6 p.m. 


Institution of Post Office Electrical Engineers 
Wed., March 30th._—L.T.R. Headquarters Refreshment 
Club, Waterloo Bridge House, 8.E.1, “‘ Transmission 
Performance : Introduction and Application to Sub- 
scribers’ Network,” G. A. E. Fudge, 5 p.m. 


Institution of Production Engineers 

To-day, March 18th.—N.E. GrapvuaTes’ SEorTION : 
Neville Hall, Newcastle-upon-Tyne, “ Grinding,” J. 
Stanier, 6.30 p.m. 

Mon., March 2ist.—N.E. Section: Neville Hall, New- 
castle-w -Tyne, “ Noise and Vibration in Machi- 
nery,” W. A. Tuplin, 6.30 p.m. 

Wed., March 23rd.—WestTERN Section: Grand Hotel, 
Bristol, Annual General Meeting, 7.15 p.m. 

Thurs., March 24th—S. Waxes Section: Institute of 
Engineers, Park Place, Cardiff, “‘ Efficiency of Machin- 
ing on the Basis of Economic Production,” G. Schle- 
singer, 6.45 p.m. 

Thurs., March 31st.—Lonpon GrapvuaTE Section: 36, 
Portman Square, W.1, “ Production Grinding,” R. J. 
M. Whibley, 7.15 p.m. 


Junior Institution of Engineers 

To-day, March 18th.—39, Victoria Street, S.W.1, 
“Structure and Organisation of the Engineering 
Industry,” H. J. Novy, 6.30 p.m. 

Mon., March 2\st.—SHEFFIELD anD District SECTION : 
Metallurgical Club, West Street, Sheffield, ‘“‘ The Edu- 
cation and Training of A Young Mechanical Engineer,” 
K. Dent, 7.30 p.m. 

Fri., March 25th.—39, Victoria Street, S.W.1, ‘‘ Deve- 
lopment of Engineering Equipment for Distribution 
of Petroleum Products,” R. E. Adlington, 6.30 p.m. 


Manchester Association of Engineers 
To-day, March 18th.—Engineers’ Club, Albert Square, 
en Annual General Meeting, “ Axial Flow 
Fans,” D. MacFarlane, 6.45 p.m. 


North East Coast Institution of Engineers and Shipbuilders 


Fri., March 25th.—Mining Institute, Newcastle-upon- 
Tyne, *‘ More Diesel Varia,” F. van Asperen, 6.15 p.m. 


Royal Aeronautical Society 
Tues., March 22nd.—Institution of Civil Engineers, 
Great George Street, 8.W.1, “ Aircraft Design with 
Special Reference to the Restrictions Imposed by 
Considerations in Airfield Design,” P. H. Watson ; 
“The Problem of Airfield Design in Relation to Air- 
eraft Design,” C. E. Foster, 5.30 p.m. 
Thurs., March 3lst.—Institution of Civil Engineers, 
Great George Street, S.W.1, “ Repeated Loading of 
Aircraft Structures,” P. B. Walker, 6 p.m. 


Sheffield Metallurgical Association 


Tues., March 22nd.—198, West Street, Sheffield, 1, 
“* Silicon Iron the Acid Resisting Metal,” R. V. Riley, 
7 p.m. 








Society of Engineers 
Fri., March 25th.—17, Victoria Street, S.W.1, Film 
* Petroleum,” 6.30 p.m. 


Society of Instrument Technology 
Tues., March 29th.—Koyal Society of Tropical Medicine 
and Hygiene, Manson House, Portland Place, W.1, 
** Modern Permanent Magnets for Instruments,’’ D. A. 
Oliver and D. Hadfield, 6.30 p.m. 


Stoke-on-Trent Association of Engineers 
Sat., March 19%th.—Electricity a Show- 
rooms, Stoke-on-Trent, ‘‘ Coal paration,” G. 
Parry-Windsor, 6 p.m. 
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Personal and Business 


Mr. E. 8S. Payne has been elected a direct 
Singer Motors, Ltd. a 

Mr. Purr R. Mossay, M.A., A.M.I.Mech.E. 
has been appointed a director of Laurence, Scott 
and Electromotors, Ltd. 


Mr. Harotp Etey has retired from his Position 
as general advertising manager of Dunlop, Ltd. 
after thirty-six years’ service with the company. ; 

Brooxutrst Switcueear, Ltd., announces that 
its London office address is now Alliance House, 
12, Caxton Street, S.W.1 (telephone, Whitehall 
9904). 

Sunzer Brotuers (London), Ltd., 31, Bedford 
Square, W.C.1, states that Mr. J. C. Groocock, 
chief engineer, has been appointed a director of the 
company. 

Cantire Swirones, Ltd., announces that its 
London office has been transferred to Alliance 
House, 12, Caxton Street, 8.W.1 (telephone, White- 
hall 9904). 

THe Mryistry oF Civit AVIATION announces 
that Lord Douglas of Kirtleside has now taken up 
his duties as chairman of British European Airways 
Corporation. ‘ 

Str GeorGE GODFREY AND ParTNERs, Lid., 
Hanworth, Middlesex, announces that Mr. Norman 
Anderson, formerly chief designer, has been ap. 
pointed chief engineer to the company. 

Mr. F. W. Marn, M.I.E.E., has retired from bis 
position as technical director of Enfield Cables, 
Ltd. He joined the test and research department 
of the company in 1928 and was appointed a 
director in 1943. 

ARMSTRONG WHITWORTH AND Co. (PNEUMATIC 
Toots), Ltd., Gateshead-on-Tyne, announces the 
following appointments: Mr. H. W. Winham, 
manager, and Mr. H. H. E. Georgel, sales manager. 
Mr. W. E. J. Adams continues as works manager. 


THe PRESIDENT OF THE BoarpD OF TRADE has 
appointed Mr. John Gloag and Mr. H. V. Lobb, 
F.R.1.B.A., to be members of the Council of Indus- 
trial Design. He has also reappointed to the Coun- 
cil Mr. Leslie Gamage, Mr. E. W. Goodale, and Mr. 
P. G. R. Whalley. 

BraysHAw Furnaces anv Toots, Ltd., Belle 
Vue Works, Manchester, 12, announces that it 
has completed arrangements for the manufacture 
and sale under exclusive licence of electric furnaces 
to the standard designs of the American Electric 
Furnace Company. 

CommerciAL Structures, Ltd., Staffa Road, 
London, E.10, states that as from March 2lst. 
it will be known as Chamberlain Industries, Ltd. 
The board of diiectors remains unchanged with 
Mr. A. G. Chamberlain, chairman, and Mr. W. E. 
Chamberlain, managing director. 


Tue Monp NicKket Company, Ltd., states that 
its head office and also that of Henry Wiggin and 
Co., Ltd., and Mond Nickel (Retirement System) 
Trustees, Ltd., are being moved, on March 28th, 
to Sunderland House, Curzon Street, London, 
W.1 (telephone, Grosvenor 4131 ; telegrams, 
“* Nictatio, Telex, London ”’). 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated, 


No. of Title Post 
report free 
a. d. 
B.1.0.8.: 
Misc. 104 Miscellaneous Organic Chemicals 


and Instrumentation 


~~ 
sc 


Misc. 109 Manufacture of Synthetic Resins 
Misc. 110 Manufacture of Radio Component 
Parts in the American Zone of 
GORGES | nko ps0. cae ave cee BB 
Mise. 114 Manufacture of Kaurit Glue ... 1 1 


F.LA.T.: 

Final rt, Koppers Powdered Coal Gasifica- 
No. 130: tion Process ods eae Saar age 
B.1.0.8.: 

Overall Re-— Diamond Tools: Their Manu- 


port No. 10 facture and Use in Germany 
during the Period 1939-45 ie 10 
1680 ... ... The German ee .. 45 9 
1799... ... The Science of Work... ... ... 9 3 
Misc. 107 General Survey of Work by Dr. 
Ryschkewitsch Largely in Field 
of Ceramics hod, Nase ck ew oD 
Misc. 115 Dutch Report on Some German 


Factories for Synthetic Resins 2 1 
Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, S.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is to receive enquiries ing all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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Scarch for Uranium Deposits 


Tae Ministry of Supply announces that an 
effort to stimulate interest among Colonial 
mining interests and prospectors in locating 
substantial deposits of uranium and thorium 
ores is now being made. An announcement 
setting out the terms for purchasing all uranium 
ores and concentrates is being published in 
those Colonial territories in which there is con- 
sidered to be a possibility of locating radio- 
active materials. The United Kingdom has 
been already surveyed more completely than 
other parts of the world, and there are greater 
chances of important deposits being found in 
Colonial territories. The Ministry says that 
it is willing, however, to buy on the same terms 
any uranium which may be found in the 
United Kingdom. Supplementing the announce- 
ment to which we refer, Colonial Geological 
Surveys and the Geological Survey of England 
are giving advice and are carefully analysing 
the samples which are from time to time 
brought in by prospectors. Instruments for 
measuring radio-activity such as the Geiger- 
Muller counter are being produced, and used, 
in Britain, and are being made available for 
sale in the Colonies in increasing numbers. 
The search for radio-active minerals in the self- 
governing countries of the Commonwealth is 
being actively pursued by the respective 
Governments. In addition to offering to buy 
all uranium ores or concentrates at a minimum 
price of 13s. 9d. per pound of contained uranium 
oxide delivered f.o.b. ocean port, the Ministry 
of Supply is prepared to pay a lump sum in aid 
of mine development. No specific offer is made 
for thorium containing minerals, but the 
Ministry is ready to discuss terms for their 
purchase from any would-be vendor. Any 
persons who may have ores or concentrates for 
sale are invited to communicate with the 
Ministry of Supply, Division of Atomic Energy, 
Shell-Mex House, London, W.C.2, through the 
Colonial Secretary. 


Lloyd’s Register of Shipping 


THE statistical notes on the 1948-1949 
edition of Lloyd’s Register Book, just issued 
contain some interesting figures concerning the 
types of propelling machinery installed, which 
show the extent of the great development 
which has taken place in the use of steam 
turbine engines and of internal combustion 

ines. There are now 2733 steamers of 
20,910,740 tons fitted with turbine engines or a 
combination of steam turbines and reciprocating 
engines, as compared with 1964 of 12,617,958 
tons in 1939, and 9646 ships (including auxiliary 
ships) of 17,190,850 tons, fitted with internal 
combustion engines, as compared with 7551 of 
16,918,687 tons in 1939. The comparable 
tonnages for 1914 were about 730,000 tons and 
234,000 tons respectively. It is observed that, 
of 15,337,420 tons of oil tankers, excluding 
ships of less than 1000 tons gross, 9,820,101 
tons are steamers and 5,517,319 tons are ships 
fitted with internal combustion engines. 
Although the total motor tonnage amounts 
only to 21-2 per cent of the aggregate tonnage 
owned in the world, and, in the case of Great 
Britain and Northern Ireland, to 30-1 per cent 
of the tonnage registered there, the highest per- 
centages among the principal maritime coun- 
tries are to be found in the following, viz.: 
Sweden, 66-0; Norway, 63-7; Denmark, 
59-0; Holland, 47:2; and Belgium, 44:3; 
whereas Greece, the United States and Canada 
have the smallest proportions of motor tonnage, 
viz., 2°0, 4:6 and 9-1 per cent respectively. 
An analysis of the type of machinery now 
employed also shows that there are recorded in 
Lloyd’s Register Book 427 ships, with a total 
tonnage of 1,650,152 tons, which are fitted with 
& combination of steam turbines and recipro- 
cating engines, as compared with 671 of 
2,890,376 tons in 1939. Another interesting 
particular is that in the case of 685 ships, 
with a tonnage of 5,818,322 tons, electric pro- 





THE ENGINEER 


A Seven-Day Journal 


pulsion has been adopted, the motors being 
supplied with current from generators which 
are driven either by steam turbines or oil 
engines. In 1939 there were only 118 such 
vessels, with a tonnage of 685,510 tons. It may 
be added that auxiliary electric drive has also 
been adopted in a number of other cases. Of the 
685 ships mentioned above, 393 of 3,370,772 
tons are owned in the United States and 82 
of 786,511 tons in Great Britain and Northern 
Treland. Of ships exceeding 20,000 tons 
gross in which electric propulsion is employed, 
4 fly the British flag and 5 are owned in the 
United States. Of the 29,340 steamers and 
motorships of 100 tons gross and upwards 
recorded in Lloyd’s Register Book, 3297 are 
twin-screw ships and 83 have triple or quad- 
ruple screws. 


The James Alfred Ewing Medal 


Tue Council of the Institution of Civil Engi- 
neers has announced the award of the James 
Alfred Ewing Medal for 1948 to Sir Edward 
V. Appleton, G.B.E., K.C.B., F.R.S. The medal 
is awarded annually and was founded in 1936 in 
memory of Sir Alfred Ewing. It is appropriate 
that the award has been made to Sir Edward 
Appleton at the time of his appointment as 


‘Vice-Chancellor of Edinburgh University,: a 


position which the late Alfred Ewing occupied 
with such distinction. Sir Edward Appleton 
was educated at Bradford and St. John’s 
College, Cambridge, where he was scholar and 
exhibitioner and took the Natural Sciences 
Tripos in Physics. After serving throughout 
the 1914-1919 war he returned to Cambridge 
as Assistant Demonstrator in Experimental 
Physics in the Cavendish Laboratory, and two 
years later became Sub-Lector of Trinity 
College. From 1924 to 1936 Sir Edward occu- 
pied the Wheatstone Chair of Physics in the 
University of London, and during the next 
three years was Jacksonian Professor of 
Natural Philosophy at Cambridge. From 1939 
to the present time he has-been Secretary of the 
Department of Scientific and Industrial Re- 
search. Sir Edward’s early researches on the 
propagation of radio waves and particularly on 
their reflection and refraction have been of 
fundamental importance in the development of 
radio techniques and in the field of radio- 
location, and in acknowledgment of his work 
and discoveries his name was given by his 
colleagues to an ionospheric layer, though Sir 
Edward designated the layer he discovered by 
the initial ‘‘ F,” leaving room for the designation 
of further discoveries both above and below it. 
Sir Edward is President of the International 
Scientific Radio Union and was the recipient in 
1929 of the Morris Liebmann Memorial Prize, in 
1933 of the Hughes Medal of the Royal Society, 
in 1946 of the Faraday Medal of the Institution 
of Electrical Engineers, and in 1947 of the 
Nobel Prize for Physics. 


Education and Training in the Steel 
Industry 


Tue British Iron and Steel Federation is 
arranging iron and steel exhibitions in steel- 
producing areas throughout the country in 
support of its educational and training drive 
in the industry. Exhibitions are to be held 
in eight large industrial centres, Middlesbrough, 
Sheffield, Manchester, Scunthorpe, Glasgow, 
Bilston, Cardiff and Swansea. The _ first 
exhibition will open at Middlesbrough on 
Wednesday, March 23rd, and will be followed 
by one at Sheffield early in April. The opening 
of the exhibition will be attended by educational 
authorities, and representatives of manage- 
ments, and also trade unions. In addition to 
viewing the exhibition an opportunity for 
informal discussion will be afforded. The 
exhibitions will last for a week, and schools and 
educational experts are being invited to attend 
them. A central committee has prepared a 
training scheme for young workers up to the age 
of twenty-one years, and the scheme will be 
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operated by an area organisation covering the 
whole country. The main purpose of the scheme 
is to bridge the gap between school and entering 
industry by introductory training. 


Institution of Naval Architects 
Spring Meeting 

THE annual general meeting of the Institution 
of Naval Architects will take place on Wednes- 
day, April 6th, on board the “ Wellington,” 
the headquarters ship of the Honourable Com- 
pany of Master Mariners, at Temple Stairs, 
Victoria Embankment, London, W.C.2, by 
kind permission of the Master and Wardens. 
It will open at 10.15 a.m., and after the usual 
business has been transacted the President, 
Admiral of the Fleet Viscount Cunningham of 
Hyndhope, will deliver his address. Paper No. i, 
by Mr. G. Daniel, on “ The International Con- 
ference on Safety of Life at Sea,’ will then be 
read and discussed. The annual dinner will 
be held that evening at 7.15 p.m. at the 
Connaught Rooms. At the morning meeting 
on Thursday, April 7th, at 10.15 a.m., the 
following papers will be taken:—No. 2, by 
Mr. H. E. Skinner, B.Sc., R.C.N.C., and Mr. 
J. Phillips, B.Sc., R.C.N.C., on ‘* Merchant 
Ship Subdivision ” ; No. 3, by Professor A. M. 
Robb, D.SC., on “‘ Interaction between Ships ” ; 
No. 4, by Mr. W. Muckle, M.Se., on “‘ A Theory 
of the Behaviour of Deck Plating After Buck- 
ling” ; and No. 5, by Mr. E. C. B. Corlett, M.A., 
on “ A Light Alloy Cross-Channel Ship Design.” 
On Friday, April 8th, at 10.15 a.m., two papers 
will be read and discussed: No. 6, by Captain 
Christain Blom, late Royal Norwegian Navy, 
on “‘ Sea Speed and Steering,” and No. 7, by 
Mr. J. F. Leathard, on “ Theoretical Study of a 
Methodical Series of Propeller Tests.” In the 
afternoon at 2.30 p.m. a joint meeting with 
the Institute of Marine Engineers will take place 
at which paper No. 8, by Mr. S. Archer, B.Sc,, 
on “ Screw Shaft Casualties,” will be read and 
disc 


American Winder for Barnborough 
Colliery 


Ir is announced by the National Coal Board 
that an electric winder has been purchased 
from the War Assets Administration in America 
for the Barnborough Main Colliery in Yorkshire. 
It is now on its way to this country in the 
steamer ‘‘ Dwight L. Moody,” which is expected 
to dock at Liverpool about March 23rd. It 
was originally built for the Russian Govern- 
ment, but was not required. Originally costing 
£90,000, it is being bought for £23,000 from 
the disposal authority, but it is expected 
that it will cost a further £10,000 to transfer 
the winder from America to the colliery in 
Yorkshire. The winder incorporates in its 
design a “clutch drum,” which will enable 
winding to take place from different depths of 
shaft. The transport of this machinery from 
ship to site will probably take three weeks, as 
British Railways expect to find difficulty with 
the weight and size of some of the parts of the 
winder. The two drums each weigh about 40 
tons and measure 21ft 6in by 13ft. They 
will travel by road. The remainder of the 
winding engine is packed in 116 packing 
cases; among the parts is the drum shaft, 
which weighs 53 tons and is 41ift 6in in length. 
This will go by rail on a special bogey wagon. 
The electrical equipment comprises two driving 
motors, each of 1750 h.p., along with a main 
generator driving motor of 3500 h.p., and two 
d.c. generators, each of 1250kW capacity. 
Power will be supplied at 6000V. The winder, 
had it been made in this country, would have 
taken two or three years to complete. As it 
has been possible to obtain it from stock, work 
can be begun almost at once. At Barnborough 
Main, by winding from a second level, it will be 
possible to develop the Hill seam which was 
recently opened up. At a later stage in the 
development of the colliery, winding will take 
place from three different levels in the shaft. 
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Kpicyclic Gear Trains 


By R. H. MACMILLAN, M.A.* 


i the course of an attempt to clarify his 
own ideas about epicyclic gear trains, and 
in particular differential trains, the author 
has been led to some methods and conclusions 
which may be of general interest. The 
approach adopted is so straightforward that 
it must have been used elsewhere, but it is 
possible that its consistent application ‘is 
novel; it certainly leads to a much clearer 
physical understanding of the action of 
coupled gears. The method of analysis will 
be explained and its application to the 
systematic design of epicyclic trains indi- 
cated ; some conclusions are also reached as 
to the extraordinary diversity of such trains 
even when a total of only five or six wheels is 
employed. 

The scope of this article is limited to a 
consideration of the kinematics of epicyclic 
and differential gears, no reference being 
made to the torques acting on the various 
members, the tooth loads, the efficiency or 
the power losses. The notation used is first 
introduced for the simple three-wheel epi- 
cyclic gear ; coupled trains formed by inter- 
connecting the members of two simple gears 
are then analysed on the same lines as the 
simple gear, and applications which have been 
made of such coupled trains are considered. 
Finally, a study is made, by a slight exten- 
sion of the same method, of epicyclic trains 
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containing compound or interconnected 
planet wheels. This leads to a simple way of 
finding suitable numbers of teeth for the 
wheels of a train which is to be capable of 
providing a specified ratio or ratios. 


THE Smee Epicycric GEAR 


The fundamental unit under consideration 
is shown diagrammatically in Fig. 1, with 
the notation adopted; ,, m,, m, and n, are 
the absolute angular velocities of the sun 
wheel, annulus, cage and planets, while 
T., Ta T; and r, are their respective pitch 
circle radii. 

Evidently 

2re=tatTs 
and 

2rp=Ta—Ts. 
If the numbers of teeth on the wheels are t,, 
t, and t,, the pitches are equal and the gears 
are at standard centre distances, it follows 
that 


talvaxtefte=tgltg . - . « (%) 

2typ=te—te 
al aaa 
It may be noted, however, that it is common 


and consequently ‘ 





* University Demonstrator, Cambridge University 
Engineering Department. 





practice to use non-standard centre distances, 
in which case equations (1) and (2) no longer 
hold. This fact in no way invalidates the 
method of analysis to be adopted, but may 
prevent the reduction of some of the ex- 
pressions found to such simple forms as those 
given. 

Let the points of contact of sun and annulus 
with the planet wheel be S and A and let the 
axes of rotation of planets and cage be at 
P and C, as in Fig. 2. The linear velocity of 
the point A of the planet must be equal to 
T_N,, Since it is in contact with the annulus 
and similarly the velocity of the point S of 
the planet must be rn,. The velocity of the 
point P, midway between these, is their mean 
4(r.n,+1r,n,). But the velocity of P con- 
sidered as a point on the cage is rn, or 
+(r,+1,)n,. Equating these expressions for 
the velocity of P and using equation (1), we 
find 


tata + tens = (ta +ts)Nc ° ow (3) 
as a general expression relating the shaft 
rotations of a simple 
epicyclic gear. It can 
easily be proved that 
equation (3) is true 
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ential, or three to reduce the system to a 
mechanism whose movements are completel 
determined by the motion of only one cha 
The most fruitful way of applying constraint 
is to make interconnections between, t}i. two 
epicyclics so that certain elements of thi first 
must rotate at a speed determined by the 
rotations of connected elements in the 
second ; the speeds are normally equal, as a 
rigid connection is the simplest. Fig, 3 
shows a pair of epicyclics with two rigid 
interconnections, from the annulus of each 
to the cage of the other. 


We have 
tana+tsns = (ta + ts)Ne ) 
TaNotT:Ne=(Ta+Ts)Nej * 4) 
and 


Ma=Ne,me=Na . . . . (5) 


In order to decide how to treat these 
equations, we must know which are the opera.- 
tive shafts when the gear is in action, for 
the mechanism as shown is a differentia] 
with four independent shaft rotations. If 
a further constraint is added, by fixing one 
shaft, any one of the remaining three can be 
used as driver and any other one as follower ; 
there are thus three possible ratios for each 
of the four shafts which can be braked, 
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tial, in that the motion of one shaft is deter- 
mined by the motion of two other shafts ; the 
system has two degrees of freedom. In order 
to give a unique relation between the rota- 
tions of two of the shafts, the number of 
degrees of freedom must be reduced to one by 
introducing a single suitable constraint ; 
such a constraint could be provided either by 
fixing the third shaft or giving it a definite 
speed of rotation or by introducing means to 
ensure that the ratio of the speeds of any pair 
of the shafts is fixed. Whichever method is 
used, the required velocity ratio of the shafts 
can be found immediately from equation (3). 


CouPLED EPpicyciic GEARS 


One of the ways of introducing a fixed 
ratio between two of the shafts of a simple 
epicyclic is to connect them to a second 
epicyclic gear. Let us therefore consider the 
behaviour of two simple epicyclic gears when 
certain of their members are coupled. N and 
T will be used to denote the speeds and 
numbers of teeth of the second epicyclic. 

We have now at our disposal six inde- 
pendently rotating shafts; since each epi- 
cyclic has two degrees of freedom, in the 
absence of any restraints or interconnection 
between the shafts, the system has four 
degrees of freedom. We must therefore apply 
two constraints in order to obtain a differ- 





making twelve ratios in all. In every case 
one shaft runs freely and out of use. Sup- 
pose, for example, that the cage of the first 
epicyclic is free; then by eliminating 2, 
between equations (4) and using relations (5), 
we find 


Tats . ts+T's(tat+ts)Ns={T's(ta-+ts) + Tats}na 
hear ee 


as the differential relation between the three 
operative shafts. If any one of these is 
fixed the gear ratio of the other two can be 
obtained immediately from this equation. 

The third restraint might alternatively be 
imposed by making a third interconnection 
between the gears. In the above example 
this would mean n,=N,, 


so 
i ee 


is the ratio, the shafts being effectively locked 
together. 
To put actual figures into it, suppose that 


ta = 70, ts = 30, T = 45, T= 26. 
Then, equation (6) gives 
E 27ns+50Ns=T77Na. 


Suppose the sun of the left-hand train to be 
the driver and that of the right-hand train 
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Then if the 


to be the driven member. 
prake B, is applied, 


Na:=9 and Ns/ns= —27/50= —0-54. 


But if B, is released and B, is applied, 
y,=0 and @ similar analysis shows that 
now N,/n,==—1-2. This is the principle 
adopted in the Wilson epicyclic gearboxes. 
The number of ratios obtainable by dif- 
ferent interconnections of a single set of six 
wheels, forming a pair of epicyclics, is very 
considerable, as is shown by the following 
reasoning. There are eighteen ways of 
making @ pair of interconnections and to 
each of these correspond twelve possible 
ratios. ‘The total possible number of ratios 
which can be transmitted with the given 
wheels is thus 216. It would also be possible 
in theory, though probably difficult in prac- 
tice, to have only one interconnection and 
fix two of the shafts: this would give 
another thirty-six ratios. Some of the 
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connection between rotating shafts which 
can be inserted and removed at will. 


CompounpD EpicycLic GEARS 


There is one form of interconnection 
between simple epicyclics which we have not 
yet considered. It is very widely used in 
practice. The method is to arrange for the 
angular velocities of the planet wheels of 
the two trains to have a constant velocity 
ratio; in order for this to be possible 
mechanically the two cages must be fixed 
to each other. It is most usual and con- 
venient to make the planet wheels com- 
pound so that they rotate at the same 
speed on @ common axis. The general 
arrangement is then as shown in Fig. 5. 

If the gear is to transmit a single fixed 
ratio, one or two of the six wheels of a com- 
pound train can always be omitted, a fact 
which can be demonstrated as follows. 
There are five independently rotating shafts 
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possible ratios would probably be equal 
and others might be difficult to arrange 
mechanically, but the remarks above do 
indicate the extraordinary choice available. 

A further application of coupled epicyclics 
is the contra-rotation gear shown in Fig. 4. 
N, is the speed of the driver and N, and 
mn, are the speeds of the driven shafts. 
The two epicyclics are identical and they 
are subjected to two constraints only: 
one by compounding the sun wheels and 
another by fixing the annulus of the first 


epicyclic. The chain accordingly acts as a 
differential. The equations for the gears 
are 
tana+ tsns= (ta+-ts)ne ) 8 
taNat+tsNs=(ta+ts)Ne\ * (8) 
with 


ns=Ns, nma=0 . 


(9) 


Eliminating n,, the speed of the idling shaft, 
we have 


taNa=(tat+ts)(Ne—me) . (10) 


If the torques resisting the motions of 
the two driven shafts are equal, equal power 
must be supplied to them and it follows 
that n,=—N,, so that their speeds are equal 
and opposite. In a similar way, it is well 
known that the relative speeds of the out- 
put shafts of an automobile differential will 
not be equal unless they are subject to equal 
resistance. 

We have remarked that coupled epicyclics 
form the basis of the Wilson gearbox, but 
the computation which we then made does 
make one wonder whether perhaps the same 
variety of ratio could be achieved in a mecha- 
nically satisfactory manner with fewer epi- 
cyclic trains than are there used. Even with 
definite shafts as input and output the 
number of ratios theoretically available 
can be calculated on the lines adopted above 
to be twenty-six. The chief difficulty is in 
obtaining a satisfactory mechanical inter- 


with two degrees of freedom in the arrange- 
ment of Fig. 5. If the driver and fol- 
lower are selected from the four sun and 
annulus shafts, there remain two of these, 
one of which must be braked to provide 
the necessary constraint. The motion of the 
remaining sun or annulus wheel and shaft 
in no way affects the behaviour of the gear 
and since it is merely idling it may be 
omitted altogether. If the cage is used as 
driver or follower, there are two idling 
sun or annulus shafts which can both be 
omitted, thus reducing the number of wheels 
to four. Typical four-wheel chains are 
shown in Figs. 6 and 7 and a five-wheel 
chain in Fig. 9.° 

In order to analyse such chains it is 
necessary to derive a relation analogous 
to equation (3) which takes into account 
the planet wheel rotation. Referring again 
to Fig. 2, the linear velocity of P, the 
planet centre, relative to S is r,n,, in the 
same direction as the velocity of S. The 
total velocity of P is thus (r,n,+r,n,). 
which can be equated to r,n,, which is equal 
to {rotty) n,. Using equation (1), we thus 
fin 


tsns+-tpnp = (ts+tp)Ne . (1 1) 
In an exactly similar way one can derive 
the relation 

tata —tpnp = (ta—tp)nc (12) 
It will be observed that if equations (11) 
and (12) are added, to eliminate n,, we obtain 
equation (3); if they are subtracted, to 
eliminate n,, we find by virtue of equations 


(2) 
tana—tsns=(ta—ts)np . (13) 

Equations (3), (11), (12) and (13) are all 
the possible relations between the rotations 
of four shafts taken three at a time. Only 
two of them are independent; any pair 
such as (11) and (12) or (3) and (13) can be 
derived directly from kinematic considera- 
tions and the other two can be then deduced 
from them. In the forms given above they 
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are true independently of equations (1) and 
(2). 
It will be observed from Fig. 5 that 
when the planets of the epicyclics are 
co-axial, 

1s+1rp=ra—Trp=Rs+ Rp=Ra— Rp 
whence 

ts+tp=ta—tp=T3+Tp=Ti—Tp 

and 


(14) 


to+Tp=Ta—ts=ta—Ts\ 

tp—Tp=ta—Te=Ts—tef 

Let us apply these equations to the 

analysis of the four-wheel compound. chain 

shown in Fig. 6. Using equations (11) and 
(12), we have 

tes + tpnp = (ts + tp) Ne ) 

TaNa— TpNp= (Ta— T'p)NeS 


(15) 


(16) 
and 
np=Np, me=Ne « (17) 
Eliminating », and using equation (14) 
we find the differential relation 
tsT'p .nst+Tatp.Na=(tst+tp)(tpt+Tp)ne. (18) 
from which the gear ratio with any one of 
the three shafts fixed is immediately obtain- 
able. 
If t,/t,=T,/T,, equation (18) reduces to 
ns+Na=2ne. (19) 
which is the standard form for a bevel 
differential. 
By a similar argument we obtain for the 
four-wheel train of Fig. 7, the relation 


tsT'p . s+ (tpT's—T pts)ne=T stp wae (20) 
If 7',/T,=2t,/t,, this reduces to the stan- 
dard differential form 
Ns+Nce=2Ns. 

This type of gear is particularly suitable for 
high reduction ratios as the coefficient of 
n, can be made small even when the numbers 
of teeth are large. A similar train is used 
in the cyclometer. 

A common type of differential is a 
four-wheel train arranged so that the planets 
of two identical epicyclics mesh with each 
other ; their velocities relative to the casing 
are then equal and opposite; the drive is 
through the cage and the output shafts 
are attached to the two sun wheels as shown 
in Fig. 8, which gives an arrangement 
kinematically equivalent to that actually 
used. ‘To allow the planets to mesh con- 
tinuously 

Ne=Me ) 
and Np—Ne=Ne—Np) ; 
We therefore have from equation (11) 


tsns+-tpnp=(ts+tp) ne ) 

tsNs+tpNp=(ts+tp) Ne ) 
Adding equations (22) and using equations 
(21), we find 


(21) 


(22) 


net+Ne=2ne . (23) 
This type of differential is easier to construct 
than the bevel type, but is less efficient since 
there is one more gear mesh. 


Epicyciic GEAR DESIGN 


We shall now consider the application of 
these methods to the analysis and design 
of a five-wheel compound epicyclic train, 
as shown in Fig. 9, where the cage is the 
idling member. From equations (11) and 
(3) 

tes tpnrp = (ts+tp) Nc \ 


T:Ne+TpNp=(Ts+Tp)Ne¥ . (24) 
T.No+T.Ne=(To+Ts) Neb 
with 
np=Np, Nc=Ne e (25) 


Eliminating », and n, between these 
equations and using relation (14) we find 

ts(Ta—T's)ns+ Ta(T's—ts)Na=Ts(Ta—ts)Ns 4 
OS 

as a symmetrical form for the differential 
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relation between the shaft rotations. 
Let us see how we can apply equation (26) 
to find suitable numbers of teeth to give 
any desired ratios. 
Let us put 
4 =te/Te, Wg=Teol/Te . (27) 
The values of A, and A, are limited by geo- 
metrical considerations so that 
Ap> 1 and A>2,—1 
Equation (26) now becomes 
Ay (Ag— 1 )ie+Ag(1—A)Na=(Ag—A)Ns . (28) 
so that if numerical values are given to‘a 
pair of the speed ratios, it would appear 
that two equations can be obtained and 
solved for A, and A,. Suppose, then, we 
wish to have 
kns+lNa=mNs . . . (29) 
Equating the coefficients of equations (28) 
and (29) and eliminating A,, we obtain the 
expression 
(k+l—m)(A,.—1)=0 
so that either A2==1 or k+l=m; _ but we 
have already stated that A.>1, so the second 
expression must hold. It is evident that 
the two ratios cannot be chosen indepen- 
dently for 
k/m+l/m=1 . . (30) 
an expression which can easily be proved 
from first principles to hold for the velocity 
ratio of any epicyclic gear and an inversion 
of it. 

To take an actual example, suppose we 
wish to make a standard differential, then 
k/m=l/m=}, 

from which we find 
2AyAg=Ay + Ag. 
If we take A,=2, then A,=%. The number 
of teeth might thus be, for example : 
te= 20, tp=25, Ts =30, Tp=15, Ta=60. 
Again, suppose we wish to obtain the 
relation 
4n;+-3Na=7Ns 
The equation for A, and A, is found to be 


TAyAg= 3Ay + 49. 
Putting A,=2 again, we have ),=8/11, 
so that the numbers of teeth might be 
ts=32, tp=34, Ts= 44, Tp=22, Ta=88. 
Or if 


d= 15/7, 
then 
4=5/7, 
gi . 
ts= 25, tp= 30, T.= 35, Tp=20, T.= 75. 
SUMMARY 


We have now shown how a number of 
different sets of wheels could be found to 
perform a given task. The one which should 
be used in practice must be chosen from those 
of convenient dimensions by consideration 
of their relative efficiencies ; this is a matter 
which might well form the subject of a 
separate article but is treated in H. E. 
Merritt’s valuable new book on “Gear 
Trains ” (Pitman, 1948). Some of the con- 
clusions reached in this article would appear 
to indicate that although they have been 
80 widely used for so long, the full poten- 
tialities of even simple epicyclic trains may 
not yet have been i 

ee 


Tue Lyons Farr.—Arrangements are now -well 
in hand for the Lyons International Fair, which 
is to be held from Saturday, April 23rd, to Monday, 
May 2nd. There are fifty-eight trade groups, 


which will exhibit at the Fair, and in all of them 
British firms will be represented. The official 
representatives of the Fair organisation in this 
country are Robert Brandon and Partners, Ltd., 
45, Dover Street, London, W.1. 
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An Electronic Pressure Gauge 
By H. A. PRIME, M.Sc.,* and T. J. CHI, B.Sc., M.Eng.* 


poe the course of an investigation 
into the characteristics of an electric fan 
working in conjunction with an air duct, it 
became necessary to record certain pressure 
changes in the duct as a function of time. As 
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FIG. 1—ELECTRONIC PRESSURE GAUGE 
(THOMAS) 


a result of previous work it was evident that 
the pressure changes were not more than 2in 
of water, and that they were periodic, having 
a pronounced low 
fundamente| fre- 


disc attached to the diaphragm of the pressure 
gauge moves relative to the oscillating coil 
of a Hartley oscillator. By using a m rror 
galvanometer to. measure the  resu!:j 
changes in the anode current of the oscil!ator 
valve caused by movement of the diaphr:em 
Thomas claimed to be able to mea ane 
pressure changes of the order of 3x 1(-tin 
of water. The circuit described by Thomas 
is shown in Fig. 1. 

Although this method is essentially g 
static one, for the measurement of steady 
pressures, and has a sensitivity greater than 
is required in the present application, its 
simplicity, together with the fact that the 
pressure diaphragm is not loaded mechanic. 
ally other than by the small disc, led to its 
adoption by the authors for the present work, 

The extension of the technique to the 
measurement of continuous pressure changes 
was carried out in the following way. The 
movement of the pressure diaphragm causes 





quency of the order 
of 2 o/s. 

It was not possible 
to use a mechanical 
system for recording 
the temporal pressure 
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changes, since it would 
inevitably possess a 
high inertia which = 
would limit the high- 10 pF 
frequency response of 
the system. The 
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advantages of the cath- 
ode-ray oscillograph 
as a recording instru- 
ment suggested the use 
of an electronic pressure gauge for converting 
the pressure variations into voltage variations, 
so that the latter could then be delineated in 
the conventional manner on an oscillograph. 

A number of electronic gauges have been 


THE ENGINEER 





ib SS Air inlet for 






Calibration 
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FIG. 2—PRESSURE HEAD 


described in the literature’ and the gauge 
which was developed to meet the above 
requirements is based in principle on one 
described by Thomsas* in which a metallic 





* Liverpool University. 


FiG. 3—OSCILLATOR, 


DETECTOR AND AMPLIFIER UNIT 


a change in the amplitude of the oscillatory 
voltage developed across the tuned circuit 
(i.e., between the grid of the valve and earth). 
Since the position of the diaphragm relative 
to the coil is a function of pressure, so the 
modulation envelope of the oscillator voltage 
corresponds to the pressure changes. This 
wave-form is demodulated by means of 4 
conventional diode detector circuit and the 
resulting voltage wave-form amplified by a 
single-stage amplifier. The oscillator, 
detector and amplifier are d.c. coupled 
throughout in order to preserve the low- 
frequency response of the system. The out- 
put voltage, generated between the anode of 
the amplifier and earth, is of sufficient ampli- 
tude to feed directly to the deflector plates 
of an oscillograph. The oscillograph time- 
base was generated by picking off a voltage 
from a potentiometer mechanically geared 
to a motor, the speed of which could be 
adjusted to allow slightly more than one 
complete cycle of the pressure change as the 
time-base was traced across the screen. 

The method does not depond on change 
of the oscillator frequency due to pressure 
change, although in fact some frequency 
modulation does occur. Thus, the necessity 
for a frequency discriminating circuit is 
avoided. It is considered that this feature 
is an advantage which enhances the simplicity 
of the technique. 


THE PRESSURE HEAD 
Fig. 2 shows the pressure head in detail. 


_It consists essentially of two cylinders 


separated by # diaphragm, with an air inlet 
in each cylinder. The cylinders were 
originally made of brass, but it was found 
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that the large mass of metal in the vicinity 
of the oscillator coil reduced the sensitivity 
of the gauge and hard wood cylinders were 
therefore adopted. Initially, following the 
work of Thomas, thin mica was used for the 
diaphragm, but due to the difficulty of obtain- 
ing @ uniform thickness of mica a rubber 
membrane 0-023in thick was finally used. 
At the centre of the rubber membrane a 


i,(mA) 


+10 





bao = 0°80 mA, for h=o 
X= 0'000 
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operates over @ linear part of the mutual had a maximum linear response, as indicated 


characteristic ; this condition can be checked 
by noting the reading of the milliammeter A. 
The mean potential 
of the anode of the 
amplifier valve is con- 
siderably above earth 
potential and, hence, 
it is necessary to 


—_———wTension Low 






by the length and gradient of the. linear 
portion of the i,/h characteristic, it was 


ig(mA) 








+ oe =9 0 9 
h(in. Water) 


Fic. 4 


metallic dise 1fin diameter and 0-003in 
thick was attached. The diameter of the 
membrane at the point where it was clamped 
between the two cylinders was 2}in. The 
tension given to the membrane by clamping 
has a considerable effect on the characteristics 
of the pressure head, and this factor 
is discussed below under the heading 
“Calibration.” The oscillator coil was fixed 


100 Ka Potentiometer 
(Motor Driven) 
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Fic. 5—-TIME - BASE ARRANGEMENT 


to the end of a non-revolving micrometer, 
which enabled the relative position of the 
coil and membrane to be adjusted. The 
lower cylinder of the pressure head was 
screwed to a metallic plate which, in turn, 
was screwed to the air duct from the fan. 


THE ELEoTRONIC CrRcuIT 


A circuit diagram ot the oscillator, detector 
and amplifier unit is shown in Fig. 3. The 
“6J5G” oscillator valve is supplied from 
& 300V h.t. rectifier unit. The resistance 
R, reduces this voltage to approximately 
100V at the anode of the oscillator and 
condenser OC, decouples the anode circuit. 
The oscillator coil Z and condenser C are 
located on the micrometer in the pressure 
head. The oscillation frequency was of the 
order of 70 ke/s. 

The diode rectifier is a CV 1092 valve, 
and the diode load, R,, can be varied. The 
amplifier stage is a 6ACT7 valve, the 
cathode of which is biased to approximately 
+50V by means of the dry battery Z,. The 
resistance R, is adjusted so that the amplifier 








ae an ene High 
(I) iao = 1:2mA 
(II) iao = 1 0mA 
(I) jag = 0*8mA 
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bias the oscillograph by means of a battery 
E so that the trace is centred on the oscillo- 
graph screen. 

A schematic diagram of the time-base 
arrangements is shown in Fig. 5. The com- 
ponent values used in the circuit are indicated 
on the appropriate circuit diagrams. 


CALIBRATION 


In order to provide a static calibration 
for the pressure gauge, air was blown into 
the lower chamber of the pressure head from 
an auxiliary fan. The pressure of the air, h, 
was controlled by throttling at the outlet of 
the fan and was measured on a water mano- 
meter. The reading i, of the milliammeter A 
was noted and the 1,/h characteristic plotted 
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for various values of h. Reverse pressures 
were created by blowing air into the upper 
cylinder of the head. 

To determine the conditions under which 
the pressure gauge was most sensitive and 


necessary to obtain groups of such charac- 
teristics, each group corresponding to varia- 
tions in one of the other parameters of the 
system. Fig. 4 shows a family of +,/h charac- 
teristics for various initial settings x of the 
micrometer—that is, for various distances 
of the membrane from the oscillator coil L 
when h=0. It will be noted that the length 
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Error 4% 0-8 


X= 0-000 
igo * 0:8mA (approx.) 
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of the linear portion, the gradient of this 
portion and the disposition of the charac- 
teristics about the h=0 axis is affected by 
this setting. Fig. 6 shows a family of charac- 
teristics for a fixed setting of the micrometer 
and for variation of i,. Each characteristic 
corresponds to a given value of i, as produced 
by variation of the resistance, R,. The set- 
ting of R, determines the operating point on 
the mutual characteristic of the oscillator 
valve, as described previously. 

The initial tension of the membrane has a 
considerable influence on the shape of the 
i,/h characteristics and on the sensitivity of 
the gauge. In addition, this tension deter- 
mines the natural resonant frequency of the 
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membrane. according to the following 
equation? : 
w=2-404;a.4/T/m; where 


w is the fundamental angular frequency of 

the membrane ; 

a is the radius of the membrane ; 

T is the tension per unit length ot the edge 

of the membrane ; and 

mis the density per unit area of the 

membrane. 

Fig. 7 shows two sets of characteristics for 
different values of the tension. Normally, 
it would be necessary to specify the initial 
tension of the membrane, a requirement 
which would involve difficulties and this is 
one reason why mica is to be preferred for 
the diaphragm. However, since the present 
gauge was required for experimental work 
only, and could be calibrated in situ, a 
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detailed investigation of the effect of variation 
of the tension was not carried further. 

The characteristic which was finally 
selected is shown in Fig. 8, and has a linear 
response extending over a pressure range of 
4in of water (from —lin to +3in) with a 
sensitivity of 0-085mA/in of water and a 
maximum error of non-linearity less than 5 
per cent over this range. The fact that the 
mid-point of the linear portion of this charac- 
teristic occurs at + lin of water is not serious, 
since the gauge can be biased by applying 
a back-pressure of + lin to the upper cylinder 
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of the head during the actual recordings. 
The value of the amplifier load, R,, was 
100,000 ohms, giving an overall sensitivity 
of 8-5V/in of water. 


FREQUENCY RESPONSE OF THE GAUGE 


The calibration of the gauge against static 
pressures as described in the previous section 
cannot be applied to the analysis of photo- 
graphic recordings of the oscillograph trace 
unless it is known that the gauge has a 
uniform frequency response at least up to the 
highest component frequency of the recorded 
oscillogram. 

The low-frequency response of the system 
is maintained by virtue of the d.c. coupling 
throughout the electronic circuit. The 
high-frequency response, however, is deter- 
mined principally by the characteristics of 
the membrane, since the electronic circuit 
can be designed to have a satisfactory high- 
frequency response by a suitable choice of 
components for the diode rectifier load and 
amplifier load. 

A convenient method of checking the high- 
frequency response of the system is by 
recording the oscillogram obtained when a 
known steady pressure is suddenly applied 
to the membrane (i.e., “unit function” 
pressure change). Such a change can con- 
veniently be obtained by releasing an air 
valve inserted in one of the inlet tubes to the 
pressure head, a steady pressure being applied 
continuously to the valve. In the case of 
the gauge described, the system responded 
to such a change in approximately one- 
twentieth second with approximately 5 per 
cent overshoot. Since the maximum fre- 
quency which it was required to record was 
of the order of 2c/s, the above response was 
considered adequate. 

A typical oscillogram of the pressure 
changes occurring in the air duct is shown in 
Fig. 9 
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The Reconstruction of the British 
Mining Industry” 


By SIR CHARLES C. REID{ and DR. WILLIAM REIDt{ 


ee may be remembered that in September, 
1944, "the Minister of Fuel and Power ap- 
pointed a committee consisting of leading 
mining engineers “to examine the present 
technique of coal production from coal-face to 
wagon, and to advise on what technical changes 
are necessary in order to bring the industry 
to a state of full technical efficiency.” That 
committee, of which one of us was a member, 
issued its report in March, 1945 (‘‘ Coal Mining : 
Report of the Technical Advisory Committee.” 
Cmd. 6610). This report called for drastic 
changes in the methods of mining, in the form 
of underground transport and in surface lay- 
out, and it stressed the urgency of the situation. 

At that time it. is probably true to say that 
there were signs of a re-awakening of the indus- 
try from its general technical lethargy (one 
partially forced on it by war conditions), but 
the report did undoubtedly startle many by 
its honest self-criticism. 

In general, the recommendations of the 
Technical Advisory Committee were accepted 
in the country, but contrary to the view of 
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Board. 
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the future then held by both of us, the industry 
was soon to be nationalised, and on January 
1, 1947, the ownership of the British coal mines 
vested in the National Coal Board. 

Tue Task or THE NATIONAL CoaL Boarp 

In the opening section of the Coal Industry 
Nationalisation Act, the National Coal Board 
was charged with duties described briefly as 
follows :— 

(i) To work and get the coal in Great Britain. 

(ii) To secure the efficient development of 
the coal-mining industry. 

(iii) To supply coal without showing “ undue 
preference ”’ to anyone, and to regulate qualities 
and sizes, quantities, and prices so as best to 
“* further the public interest in all respects.”’ 

The Act goes further as is indicated by the 
following extract taken from the National 
Coal Board Report for 1946 :— 

“The Board are to promote the safety, 
health and welfare of persons in their employ- 
ment. They are to seek to benefit from the 
practical knowledge and experience of their 
employees ‘in the organisation and conduct of 
the operations in which they are employed.’ 
Finally, the Board must see to it that their 
revenues are enough to meet current outgoings 
on an average of good and bad years. By 
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another section of the Act, the Minister may, 
after consulting the Board, give them dir: tions 

‘ofa general character ’ ‘in relation to :.xtteps 
appearing to the Minister to affect the nitiong) 
interest’; subject to this, the Board are solely 
responsible for managing the industry anq 
running it on business lines.” 

The task which faced the members of the 
National Coal Board was a gigantic ono when 
judged by any previous industrial stan:!ards, 
particularly when it is kept in mind th’ the 
industry, apart from its many ancillary ° »tiyj. 
ties, such as coke ovens, brickworks, lands and 
houses, was valued on a net maintainable reve. 
nue basis at £164,660,000 by an independent 
tribunal set up for the purpose under the 
Nationalisation Act. 

A striking feature of the industry is the 
wide variation in the application of modern 
mining methods and equipment. Some col. 
lieries were well designed and equipped at 
Vesting Date, while others were sadly lacking 
in every way. Even so, it is a fact that modern 
British mining technique is in some respects 
well in advance of that of other countries with 
similar mining conditions. 

The National Coal Board, when it assumed 
responsibility for the conduct of an industry 
with such a diversity of conditions and prob. 
lems, was faced with, as its main task, a vast 
programme of technical reconstruction which 
had been begun in part but required co-ordi- 
nation and expansion in order to retain an 
output capacity of between 240,000,000 and 
250,000,000 tons per annum at a reasonable 
cost of production. This we propose to examine 
particularly from the point of view of the effi- 
ciency of the labour force. 


RECONSTRUCTION AND LABOUR EFFICIENCY 


In the mind of the general public, the task 
of the Coal Board is to produce clean coal in 
sufficient quantities to meet the inland and 
export demand at a reasonable selling price. 
From the national point of view, there is no 
doubt that the level of the selling price will 
in future have a greater effect on employment 
in the country as a whole, as well as in the 
industry, than is generally realised, and selling 
price must be directly related to cost of pro- 
duction if the Coal Board is to pay its way, 
as it must do over the years. 

The cost of coal production, which is a vital 
factor in our national structure, can be con- 
veniently divided into four general categories. 
These are shown on a percentage basis from 
figures published in the Coal Board Quarterly 
Statistical Statement for the third quarter 
of 1948 :— 

Per cent 
(1) Wages (including holiday pay and allow- 


ances in kind) ... . i ve, SO 

(2) Roof supports, general stores and repairs 14-6 

(3) Coal hes power consumed ne a 6-1 
(4) Other costs (including depreciation but 

excluding interest) ... ee | S| 

100-0 


As can be seen, the cost of wages is the pre- 
dominant one, being over 65 per cent of the 
total, and in consequence, the figure of output 
per manshift has for long been taken as a 
general guide to the efficiency of the industry. 

The importance of the efficiency of the labour 
force is obvious and it is one of the most impor- 
tant duties of the National Coal Board to see 
that manpower is used effectively, both at the 
coal-face and elsewhere underground, and on 
the surface, these being the three main cate- 
gories in which mining labour is divided. 

The output per manshift, surface and under- 
ground, in the third quarter of 1948 was 
21-8 cwt, and the numbers of manshifts worked 
per 1000 tons in each of the three categories 
were :— 


Manshifts 
per 1000 tons 
At the coal-face ° ind ade ; 345 
Elsewhere underground . coe nee: oes 345 
On the surface soe dee. eed." ee0: one 226 
Surface and underground phe Sede bie 916 


. It must be emphasised that these are the 
average figures for all collieries, and it should 
be remembered that individual colliery figures 
vary from 2000 to less than 300 manshifts, 
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surface and underground, per 1000 tons pro- 
eed. 
_ mining engineers believe that a first 
long-term target of 30cwt per manshift, sur- 
face and underground, can be reached by 
1965. ‘This corresponds to a figure of 667 
manshifis per 1000 tons and will require a 
reduction of about 249 manshifts per 1000 
tons to reach it. In this first objective there 
lies an enormous task of manpower reorganisa- 
tion, which we propose to discuss from the 


following five aspects. 


TRANSFER OF MANPOWER 


In the first place, the efficiency of the labour 
force is adversely affected by a lack of con- 
centration into the most productive units. 
Many collieries and seams in collieries have 
outlived their useful life, and, from the point 
of view of Coal Board economy alone, should 
be closed without delay. 

But there are other factors to be considered, 
such as the loss of tonnage and manpower 
which mass closure would entail, and therefore 
the transfer of labour can at best be a gradual 
one only. [The authors then go on to discuss 
the difficulties of housing.] 

But no matter which housing authority 
undertakes the work, the problems created by 
the necessity of migration must be faced, as 
the saving to be gained in cost of production 
from the increase in productivity per person 
in the developing areas is very great indeed. 


New CoLLIeERIES AND Drirt MINES 


Secondly, the efficiency of the labour force 
to be found at a new colliery or a new drift 
mine should be much greater than the average. 
During the past twenty years a limited number 
of new collieries or mines have been opened, 
but on the other hand many have been closed 
due to exhaustion or for economic reasons in 
that period. 

The Coal Board has in its short and medium- 
term programmes decided to develop the 
shallow coal still to be found in relatively 
small pockets, by means of sloping roadways 
from the surface. (This should not be confused 
with opencast mining.) Some of these drift 
mines are now producing at a rate of over 60 cwt 
per manshift, or 333 manshifts per 1000 tons, 
and while their life is relatively short, varying 
from six to twenty-five years, and the daily 
output from each is normally from 200 to 500 
tons, the saving in manpower to be obtained 
relatively quickly by the development of 100 
or more of these drift mines is very considerable. 

In the medium and long-term programmes, 
new collieries§ will also contribute their share 
to greater manpower efficiency, although with 
ever-increasing depth, larger capacity and 
more elaborate underground design to secure 
a greater ultimate efficiency it will probably 
take longer to sink the vertical shafts necessary 
and to develop a modern colliery than it did 
in the past. 

It is obvious that the average daily output 
per colliery will have increased substantially 
by 1965, but the number of collieries will 
have been considerably decreased, despite the 
new collieries and drift mines to be opened. 

A fact which cannot be ignored is that time 
will be required to train a sufficient number of 
skilled mining engineers capable of planning 
and controlling the development of new col- 
lieries and mines as well as the reconstruction 
of the many existing ones. Further, the 
capital expenditure programme involved is so 
immense that it can only be carried through 
gradually without throwing out of balance our 
whole national economy. 


MECHANISATION, REORGANISATION AND 
RECONSTRUCTION 


Thirdly, the efficiency of the labour force 
can be increased by further mechanisation at 
the face, reorganisation elsewhere under- 
ground and reconstruction on the surface. 

At the face about 345 manshifts per 1000 
tons were required in the third quarter of 1948. 


§A model of the final design of the surface of one of 
these large new collieries (Rothes-Fife) to be equipped 
for a capacity of 5000-6000 tons per day was displayed 
at the meeting. 
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Efficiency at the face is fundamental to overall 
manpower efficiency, but it would be wrong 
to advocate the wholesale introduction of new 
mining equipment into all collieries in an 
endeavour to increase it and further, it is wise 
to remember that although the percentage of 
machine-cut coal and the percentage of coal 
conveyed have both risen to over 75 per cent, 
there had been little to show by way of increased 
output per manshift over the years to balance 
the capital expenditure involved. Face mecha- 
nisation can best be applied in collieries and 
in seams where the natural conditions of seam, 
roof and floor are good, and where the seam 
thickness allows freedom of space for machine 
application. In such favourable conditions a 
small but ever-increasing tonnage is being 
cut and power-loaded by machine, but there 
is still a wide field for manpower economy by 
power-loading as suitable loaders are designed 
and made available. A further saving can be 
expected by the introduction of mechanised 
conveyor shifting to economise in the number 
of men who move the face conveyor close to 
the coal face each day. The proportion of 
packers who build stone pillars to support 
the roof after coal extraction will also be 
reduced by the introduction of mechanical 
packing machines. It is likely, too, that 
where natural conditions are good, the setting 
of the temporary steel supports and their 
withdrawal will be mechanised, but even 
with further mechanisation at the coal-face it 
would only be right to point out that heavy 
manual labour cannot be eliminated. 

Reorganisation elsewhere underground offers 
perhaps an even greater field for economy, 
particularly of transport workers, and in this 
latter category our industry is most wasteful 
of manpower. While detailed figures are not 
available to us, we believe that more than 
200 manshifts per 1000 tons are required on 
underground transport work out of a total 
of about 345 manshifts per 1000 tons. The 
Coal Board has placed great importance on 
economies to be got in this direction, and many 
schemes of transport reorganisation are on 
foot to reduce the number of men on this work. 
These schemes are designed to reduce the num- 
ber of stages of haulage, to introduce roadway 
conveyors, and where roadway gradients 
allow, underground locomotives with mine 
ears holding from 30 cwt to 5 tons, to replace 
rope haulage. Such reorganisations are, of 
course, practicable only where the remaining 
reserves of coal justify the capital expenditure 
involved. 

rt reorganisation will frequently be 
accompanied by improvements at the pit- 
bottom and in winding, such as concentration 
of production of several shafts to one pro- 
duction shaft, with a consequent elimination 
of manpower, both underground and on the 
surface. 

On the surface, about 226 manshifts are now 
required per 1000 tons of coal produced. Mecha- 
nisation is being applied to tub and car-hand- 
ling and in coal preparation, where large num- 
bers of men and boys are presently engaged, 
and a considerable economy in manpower 
can be anticipated. In addition, it can safely 
be assumed that part of the present steam 
raising plant at individual collieries will be 
replaced by inbrought electrical power, thus 
saving manpower, but the important question 
of whether the Coal Board or the Electricity 
Authority is to utilise the low-grade fuel 
released thereby still remains to be settled. 

Production research work covering both 
methods and machines is proceeding under the 
direction of the leading engineers in the indus- 
try, and technical progress in other countries, 
notably in America, Germany and Holland, 
is being closely studied. In icular, deve- 
lopments in the Ruhr coalfield were detailed 
for the industry in an exhaustive report issued 
in June, 1946, by a technical mission from the 
Mechanisation Advisory Committee of the 
Ministry of Fuel and Power. 

Considerable progress is being made in the 
general application of the best mining tech- 
nique and it can be seen that substantial 
economies in manpower per 1000 tons produced 
can be expected by 1965 from further mecha- 
nisation, reorganisation and _ reconstruction 
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associated with the three main categories of 
the labour force. 


EXPANDING PRODUCTION 


In the fourth place, the programme for the 
expansion of production envisaged by the 
Coal Board will, in itself, increase the efficiency 
of the labour force. There are many points both 
on the surface and underground which require 
to be fully manned, whether the output being 
raised for the time being is large or not. This 
is particularly true of transport workers, 
pit-bottomers, pumpers, winding-enginemen and 
others, and is a factor which should not be 
disregarded. 


Tue Erricrency or THE LaBour Force 


It would, however, be wrong to assume that 
efficiency can be increased to the desired 
standard by the methods already outlined 
alone. The efficiency of the labour force itself 
is a very important factor, and it must be 
agreed that in the country as a whole there is a 
considerable proportion of the men whose 
daily effort is hardly in keeping with that of 
their fellows in some districts, this being par- 
ticularly true of coal-face workers, who are 
the producers. 

Manpower can also gain in efficiency in 
itself through training and education, to which 
the Board is giving close attention. There 
is a great deal tobe said for helping the young 
entrant to the industry to enable him to be- 
come skilled and competent in each of his 
tasks as he is promoted in underground work, 
and where training, particularly face training, 
is properly given with a view to quantity as 
well as quality of workmanship, it should 
undoubtedly increase the ability of the adult 
worker to play his full part in the production 
drive. 

Work at the coal-face is usually paid by 
some form of piece-rate related to effort, 
but tasks undertaken in similar conditions up 
and down the country vary enormously, and 
a more scientific basis is required for ascer- 
taining what, in fact, is a fair day’s work, 
fair both to the workmen and the nation, 
in varying conditions. In this matter it must 
be stressed that the Coal Board has a duty 
to facilitate underground travelling to reduce 
to a minimum the time taken to proceed to 
and from the working place. The Board must 
also provide adequate working facilities in 
the form of adequate transport arrangements, 
modern coal-face machinery and skilled super- 
vision, and to this end mining engineers are 
making great efforts by major revenue and 
capital expenditure where these can be justified. 

{The authors then discussed attendance at 
work, wage disputes, and welfare work.] 


MANPOWER ECONOMIES 


In each of the five aspects we have examined, 
there is a considerable field for manpower 
economy. 

It cannot be estimated with any accuracy 
to what extent each will contribute to the 
first target of 30 cwt per manshift, but from 
our knowledge of technical development we 
would expect manpower economies in the 
three categories of the labour force approxi- 
mately as in the following table :— 

Expected Manpower Economies 











Third 
quarter, 
1948, 1965 Saving in 
manshifts /} manshifts /) manshifts/ 
1000 tons | 1000 tons | 1000 tons 
At the face... ... 345 267 78 
Elsewhere -under- 
ground ote ve 345 239 106 
On the surface 226 161 65 
916 667 249 














Of these, we feel that the economy of at 
least 78 manshifts per 1000 tons at the face 
must be achieved if the target of 30 cwt per 
manshift is to be attained. The economy to 
be gained on the surface within the period 
to 1965 will depend to a large extent on the 
speed with which complete colliery electri- 
fication and mechanised coal preparation can 
be introduced, but no matter where economies 
are expected, the overall task for the mining 
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engineer is a gigantic one, and most important 
in the interest of national manpower economy. 


Furure Costs or PRODUCTION 


We have indicated previously the overriding 
importance of the wages cost in the cost of 
coal production, and we have endeavoured to 
show where manpower efficiency can be 
improved. We have also stated that an output 
per manshift of 30 cwt, surface and underground, 
should be achieved by about 1965. 

The average output per manshift in the 
third quarter of 1948 was 21-8 cwt, a fi 
somewhat lower than for the whole year, and 
the wages cost was 30s. 3d. per ton, giving an 
average wage of about 33s. 2d. The realloca- 
tion of manpower required to achieve 30 cwt 
per manshift would result, assuming that 
present wage levels are maintained, in an auto- 
matic increase in average wage due to higher 
piecework earnings, although to what extent 
is not easily calculated. It might be assumed 
that the average wage would be of the order 
of 35s. per shift, which at 30 ewt per manshift 
would give a wages cost of 22s. 8d. per ton, 
a saving of only 7s. per ton. 

On an examination of the actual cost of 
mining stores over a period of years, it is 
noticeable that the price of these follows the 
selling price of coal very closely, Therefore, 
if the reduction in-cost of production achieved 
by the increase in output per manshift is 
applied to reduce the selling price, the cost of 
roof supports, general stores and repairs may 
fall proportionately as a result, but theSe may 
be still further varied in cost per ton for other 
reasons, and a saving in this cost item of about 
9d. per ton might result. 

The cost per ton of coal and power consumed 
should be reduced by more economical use of 
inbrought power and by more efficient produc- 
tion and use of steam, and a figure of 6d. per 
ton is suggested. 

The fourth and last main item of cost, 
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known as “other costs” would be reduced 
more substantially than the previous two items 
by the increased tonnage divisor, but to its 
present interest and depreciation component 
must be added a further charge for the large 
capital expenditure involved in the reconstruc- 
tion, particularly as at present prices for 
equipment, this expenditure may be of the 
order of £300,000,000 or more in the fifteen 
years to 1965. 

Altogether we estimate that an increase of 
labour efficiency to 30cwt per manshift from 
the present level of about 22cwt per man- 
shift would result in a reduction in the cost of 
production of about 5s. per ton, with the pre- 
sent level of wages, a figure much less than the 
general public expects in the next few years. 

In view of the very large capital expenditure 
which faces the Coal Board in the next fifteen 
years, such a relatively small reduction in the 
cost of production compared with the increase 
in selling price of the past ten years is disap- 
pointing to say the least. It would be wrong, 
however, to suggest that the industry could 
quicken the pace of reconstruction and rationa- 
lisation to reach a figure of higher productivity 
at an earlier date ; indeed, it may be said that 
the suggested output per manshift of 30cwt 
is optimistic ; nevertheless, every effort should 
be made to achieve it before 1965 as a first 
step to greater coal productivity. 

And, finally, although we have often written 
independently, we should say that this is the 
first oceasion in which we, father and son, 
have collaborated to deliver a lecture on our 
industry. It has meant perhaps some compro- 
mise of thought and an adjustment of views 
to meet each other, but we are both confident 
that, although the task of reconstructing the 
British mining industry is an immense one, 
which will take years to near achievement, 
it can be done successfully, provided that those 
whose duty it now is to lead the industry 
have the vision and spirit of adventure neces- 
sary to meet the stern days that lie ahead. 


Drainage of Permanent Way at 


Hougham 


URING the winter months of 1948-9, 

British Railways has carried out recon- 
struction and drainage of the clay formation 
underlying the track at Hougham, near 
Grantham. The work forms part of a compre- 
hensive scheme to overtake maintenance arrears 
and remove speed restrictions on the Peter- 
borough-Doncaster section of the East Coast 
main line. 

Maintenance of track at Hougham has been 
difficult for the past forty. or fifty years, and it 
was decided many years ago that the only 
satisfactory solution to the problem was to 
excavate the surface material and provide a 
sound formation with a crossfall to drains of 
adequate capacity. 

After surveying and levelling at the site had 
been carried out, test borings and samples were 
taken to determine the maximum pressure 
which the clay would withstand at various 
depths. The results obtained were compared 
with calculated values of pressure produced by 
traffic for varying depths of filling material (in 
this case sand), and the excavation necessary 
to accommodate filling of sufficient depth to 
avoid over-stressing the clay was assessed. 
The drainage system was then designed to 
collect the water from the new formation and 
discharge it at the nearest convenient outfalls. 

The drains which have now been provided are 
of both pipe and channel types, pipes being 
used where the depth is too great for the con- 
struction of a channel drain at reasonable cost. 
For the new work the drain trenches were exca- 
vated 6ft from rail to centre, and both pipe and 
channel drains were set on a haunched concrete 
bed. The trench above the pipe drain was 
refilled with pebbles graded }in to 2in, to pro- 
vide a strong interlocked filling to support the 


track and, at the same time, allow water to 
reach the open joints of the pipe. This filling 
is sufficiently close-packed to prevent clay 
working into the interstices between the 
pebbles. To avoid breakage of the earthen- 
ware pipes and to provide a closer filter near 
the joints, a 12in layer of small pebbles was 
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deposited to surround the pipes before the 
main filling is commenced. 

In the construction of the channel drain 
five pre-cast concrete units were used. The 
arrangement of one of these units to form the 
down can be seen in the drawing we reproduce 

Inspection pits of adequate size for rodding 
are provided in the pipe drain at a maximum 
intervals of 150ft. In the channel drains 
which are more easily inspected and cleaned 
a greater spacing of pits has been 
mitted ; but, in order to provide a collecting 
place for sediment, the interval is nowhere 
greater than 300ft. 


ORGANISATION OF Work 


It was decided to spread work for tho new 
drainage scheme at Hougham over eight 
Sundays, complete possession of up and down 
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PRECAST CONCRETE CHANNEL DRAIN UNITS 


main lines being obtained in order that excava- 
tion of the formation of one track could be 
carried out, while spoil and sand wagons could 
occupy the adjacent track. During each 
possession a length of 140 yards was dealt with 
when two exacavators were used, or 200 yards 
with three excavators. 

For a weekend operation three trains of 
fifty-five ‘‘low medium ”’ empty wagons were 
kept available, and one train of up to sixty 
wagons of sand was loaded at Newark. The 
low-sided wagons, with their drop sides, facili- 
tated unloading of sand by hand and enabled 
the spoil to be unloaded by means of “ pusher ” 
machines at Conington tip, near Huntingdon. 
In addition, fifteen 20-ton hopper wagons of 
slag were worked from the normal source of 
supply near Frodingham. Each weekend 





DRAINAGE WORK IN PROGRESS 
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operation involved six locomotives to work 
trains to the site and afterwards to the stabling 
and unloading points. 

During @ possession excavation commenced 
immediately after removal of the permanent 
way and was carried out by excavating machines 
fitted with dragline equipment and assisted by 
angledozers, which trimmed the formation to 
the required level and crossfall. The angle- 
dozers, at the same time, loosened and heaped 
the spoil for the excavators, which were able to 
load directly into the wagons on the adjacent 
track. The excavators were so placed that each 
carried out approximately half the excavation. 
When both machines had filled a wagon the 
train was moved forward one wagon at a time 
until the wagons loaded by the leading exca- 
yator reached the other machine. The train 
then moved forward to place a second set of 
empty wagons, and normally a train was found 
to provide three such sets of wagons. 

The side of the excavation adjacent to the 
undisturbed track was faced with sandbags in 
order that subsidence of the new sand filling 
should not take place under the weight of the 
spoil and sand trains during the subsequent 
weekend when the adjacent track was dealt with. 
When the drain trenches were not completed it 
was possible to increase the width of the main 
excavation and insert one side of the trench 
timbering. This procedure enabled the upper 
portion of the drain excavation to be done in 
sand during the following weekend. The com- 
pleted excavation was trimmed by hand labour 
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and covered with three-ply roofing felt before 
the sand was unloaded. 

Unloading of sand commenced as excavation 
was being completed and was carried out by 
hand, the angledozers spreading and partially 
consolidating to 2in below sleeper level. When 
the sand filling was completed a layer of ballast 
was deposited from hopper wagons and spread 
and consolidated by hand and the angledozer. 
Track was relaid and after the rolling action of 
the ballast train consolidation was such as to 
enable 8}in of bottom ballast to be provided 
under the sleepers. Further lifting was carried 
out under traffic and a final lift was given to 
provide 12in of bottom ballast after a thorough 
consolidation had taken place. 

It was expected that wagon supply and the 
rate of excavation would be the factors govern- 
ing the length which could be undertaken 
during each possession. Experience showed, 
however, that the relaying of the track following 
the surfacing operations was the factor more 
likely to cause delay, especially if it was not 
possible to lift out the track by crane in sections. 
The 600 yards of double track dealt with were 
carried out during eight Sundays of complete 
possession. 

The works were carried out under the direc- 
tion of Mr. J. I. Campbell, civil engineer, 
Eastern Region, and were supervised on the site 
by Mr. H. T. Bird, district engineer, Peter- 
borough. The contractor carrying out the 
excavation and drainage work was W. and C. 
French, Ltd. 


Pre-stressed Concrete Pipes 


H. KAYLOR, B.Sc., A.M.I.C.E. 


NOTABLE example of the value of pre- 
stressing is to be seen in the recently com- 
pleted contract for the manufacture of 7ft 
internal diameter pipes for the Montreal water 





CIRCUMFERENTIAL REINFORCEMENT IN 
POSITION 


supply intake from the St. Lawrence River. 

© city engineer’s project specified the instal- 
lation of four lines of 84in internal diameter 
Concrete pressure pipes, laid in the river bed, 
and extending out some 2000ft. The pipes 
were to be covered with a heavy concrete 
casing to protect them from the action of the 





swift currents prevailing and from the possible 
action of ice. 

The design submitted by the Preload Com- 
pany, Montreal, Canada, showed very clearly 
the economy to be effected by the use of 
pre-stressed concrete. A saving of 800 tons 
of steel was made and 10 per cent less cement 
was used than would be required in a normal 
reinforced concrete design. A total of 532 
pipes 84in internal diameter, 18ft long, with 
walls 5}in thick, and each weighing about 16 
tons, was required. Each pipe section had 
800 lb of steel, compared with about 3800 Ib 
in a conventional design. 

The pipes were pre-stressed both longitudi- 
nally and circumferentially, the longitudinal 
wires being pre-tension- 
ed and the circumferen- 
tial wires post-tcnsion- 
ed. The longitudinal 
steel consisted of twelve 
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square inch, leaving a residual compression 
under test pressure of 108 lb per square inch, 
with a tensile stress of 114,120 lb per square 
inch in the steel. 

Three pipes were made per eight-hour shift, 
and steam-curing was applied for seventy-two 
hours. The inner form for the pipes was a 
steel cylinder with a single longitudinal joint, 





LONGITUDINAL REINFORCEMENT IN POSITION 


which could be contracted to reduce the dia- 
meter of the cylinder by 1}in for withdrawal. 

A special nut was welded on to the ends of 
each pair of longitudinal wires for fixing to 
the mould at top and bottom, the pipe cores 
being made in a vertical position. A torque 
wrench was used to assure that initially each 
pair of wires had the same tension, and the 
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meter, and _ located : * 
centrally in the core TORE? AY GORTERS 
wall. The initial pre- ae 
stress in this steel was Poe cen 

70,000 Ib per square Wires 

inch, which induced 18-0" 


a compression in the 
concrete of 188 lb per 
square inch. A loss of 
20,000 Ib- per square 
inch in the steel and 
55 lb per square inch in the concrete was allowed 
for shrinkage, creep and elastic shortening. 
Circumferential reinforcement consisted of 
@ continuous spiral of high tensile wire, 8 S.W.G., 
with an ultimate tensile strength in excess 
of 220,000 Ib per square inch, and a yield stress 
of about 175,000 Ib per square inch. Spaced 
at 0-3lin on the flanges, and at 0-63in on the 
barrel, the wire was applied under an initial 
tension of 150,000 lb per square inch, inducing 
a compression of 725 lb per square inch in 
the concrete. The hydrostatic test pressure of 
50 Ib per square inch reduced the concrete 
stress by 412 lb per square inch and increased 
the steel stress by 5120 lb per square inch. 
An allowance for a further reduction of con- 
crete stress, due to the elastic shortening, 
shrinkage and creep, amounted to 195 lb per 
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DETAIL OF PIPE JOINT 

actual pre-stressing was done by drawing up 
the stressing nuts with a pneumatic wrench. 
Elongation of the wires, amounting to jin, 
was required, and the load due to this pre- 
tensioning was carried through the frame- 
work, using the inner fourm as a column. 

The outer steel forms were placed and the 
concrete poured in two lifts, internal vibrators 
being used. All materials were weighed and 
the compressive strength at twenty-eight days 
averaged well over 4500 lb per square inch. 
The outer forms were not removed until the 
day after the pouring, and then the pipes were 
steam-cured for a period of seventy-two hours 
at between 90-100 deg. Fah., with 100 per 
cent relative humidity. At this stage the longi- 
tudinal pre-stress was released (the concrete 
having a compressive stress in excess of 3000 Ib 
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per square inch). The inner form was then 
removed, and the core was ready for circum- 
ferential prestressing by the winding of the 
high tensile wire. 

The wire-winder consisted of two essential 
parts, a turntable and a wire-stressing device. 
The table could be turned at a variable speed, 
to adjust the peripheral speed of the pipe 
core between 200 and 300ft per minute. It 
was not necessary to steady the pipe at the top 
as the winding operation did not exert any 
serious overturning moment. The actual 
stressing device comprised a vertical steel 
track, made of I-section steel, rigidly setured 
at top and bottom, and set parallel to the axis 
of the pipe, with a power-operated travel er 
mounted on it. The wire was fed from a reel 
through guide pulleys and rollers to the wire- 
drawing die located in the traveller. The size 
of the die was chosen so that the pull required 
to draw the wire through it was sufficient to 
create the desired stress in the wire itself. 
The upward movement of the traveller was 
synchronised with the speed of rotation of the 
turntable, so as to obtain the required pitch 
of the winding. 

It was necessary to make a splice in the wires 
at intervals, because of the size of coils, and to 
do this the winding was continued until only 
a few feet of wire remained behind the die, 
then the top wire was clamped with temporary 
anchors to the preceding bands. The wire 
was then cut and a new coil threaded through 
and connected to the end of the wire on the 
pipe by means of a simple torpedo splice ; 
then the winding was continued and the tem- 
porary anchors removed on completion of the 
prestressing. 

In order to check the tension in the wires, 
a calibrated torque wrench was operated 
through a’ system of levers connected to the 
floating die carrier while the machine was in 
motion, and thus the die carrier could be 
lifted from its support, giving a fairly accurate 
measure of the tension in the wire. By measuring 
the diameter of the wire with a micrometer, 
the stress could easily be determined. 

The next operation was the Guniting of a 
four to one sand-cement mortar gauged with 
5 per cent by weight of hydrated lime. The 
gunite was shot in one coat to a total thick- 
ness of fin. The two flanges and a short length 
of the barrel at each end were finished accu- 
rately, using steel gauges to facilitate the fixing 
of the steel coupling rings for joining the pipes 
together. Also the surface of the finished pipes 


RADIO- TELEPHONY INSTALLATION IN CONTROL CABIN 


was left rough to promote a good bond when 
the pipes were placed, except for a short length 
at each end, which was given a smooth finish 
for join: ing purposes. 

After the Gunite had set sufficiently, the pipe 
was moved for final curing and then into the 
storage yard. Five per cent of the pipes were 
selected at random by the engineer for a hydro- 
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static pressure test at 50 Ib per square inch. 
They were required to withstand this pressure 
for fifteen minutes without showing any signs 
of leakage; not a single pipe tested showed 
any sign of failure. 


Radio-Telephony 
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The writer is indebted to Gilbert-Ash, Ltd, 
London (which is establishing a Preload 


Company in this country) for information 
and photographs on which this ariicle jg 
based. 


at Whitemoor 


Marshalling Yard 


Senet tages angela is being used to 
facilitate the movement of freight traffic 
through the Whitemoor (Cambridgeshire) “‘ up ” 
marshalling yard, in the Eastern Region of 
British Railways, as part of the extensive pro- 
gramme of trials which are being sponsored by 
the Railway Executive in the application of 
radio to traffic and engineering operations. 

The installation at Whitemoor represents the 
first application of radio-telephony to practical 
railway operations in this country. By affording 
direct communication between the ground 
control staff and the crews of the diesel-electric 
shunting locomotives in the marshalling yard, 
radio-telephony is expected to save valuable 
time compared with previous methods of com- 
munication by messenger, megaphone or loud- 
speaker. 

It may be recalled, in passing, that White- 
moor marshalling yard is the largest in the 
country. The “up” yard, which handles 
incoming goods traffic from the North and the 
Midlands, deals with a daily average of about 
3000 wagons for onward distribution to London 
and destinations in East Anglia. The chief 
duty of the diesel-electric shunting locomotives 
is to push freight trains from any of the ten 
reception sidings to the summit of the ‘‘ hump,” 
whence the wagons, which have previously been 
uncoupled as required, run by gravity to one 
of forty marshalling sidings as predetermined 
at the control tower situated near the foot of 
the hump. During this humping operation 
the locomotive pushing the train is under the 
control of a three-position visual signal which 
gives the following indications :—‘‘ Go Forward 
Smartly,” ‘‘Go Forward at Normal Shunting 
Speed,”’ or ‘‘ Stop.” 

When the humping operation is finished the 
locomotive may return to the entrance to the 
reception sidings to deal similarly with another 
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train. Alternatively, it may be wanted in the 
marshalling sidings to push wagons towards the 
exit, or to move wagons to or from the transit 
shed. Sometimes it may be needed to move 
underrunners to wagons with overhanging 
loads. 

Hitherto the instructions to the engine driver 
in all similar instances have had to be conveyed 


by messenger, megaphone or loudspoaker, 
The radio installation now in operation jg 
designed to reduce the unproductive time spent 
by these means of communication. It should, 
moreover, prove to be specially useful in con. 
ditions of poor visibility. 


Rap10-TELEPHONY INSTALLATION 


This installation makes use of an amplitude 
modulated two-way v.h.f. radio-telephone 
system embodying fixed and mobile transmitter. 
receiver stations as developed and manufac. 
tured by Pye, Ltd., Cambridge. The equip. 
ment, which operates on a frequency of 
85-425 Mc/s, has adequate range to cover the 
whole of the yard. 

A fixed radio transmitter-receiver station 
is installed in the control tower, with remote 
control in the yard foreman’s cabin at the crest 
of the hump, and mobile equipment is installed 
in each of the four diesel-electric shunting 
locomotives used in the yard. Speech trans. 
mission normally takes place between the fore- 
man’s cabin and the shunting engines, but 
facilities are provided for the point controller 
in the control tower to break in and make 
announcements direct to the shunting engines 
in the event of emergency. 

Normally, for ‘‘ fixed to mobile ’’ communica- 
tion vertical polarisation would be employed, 
but owing to loading gauge restrictions on the 
locomotives it was impossible to fix a vertical 
aerial in a manner which would bring the aerial 
within the loading gauge without being unduly 
screened by the mass of the engine. Under the 
circumstances horizontal polarisation was found 
to give adequate coverage and the aerial was 
mounted on top of the locomotive cab, supported 
on three insulators and bowed to conform to the 
outline of the cab roof. To ensure a watertight 
entry for the aerial feeder it is led through the 


LOUDSPEAKER IN LOCOMOTIVE CAB 


centre insulator, the base of which provides 
a sealed cover for the entry of the feeder into 
the cab. The fixed station aerial is mounted 
horizontally on a metal mast secured by two 
sets of chimney brackets to the chimney stack 
on the control tower. 

The fixed station equipment consists of 4 
receiver chassis and an a.c. power pack chassis, 








td, 


bon 
is 


is 
ent 
ild, 
on- 


to 


v0 
ok 





Maron 25, 1949 


untec on & common panel, together with a 
gjin loudspeaker ; a transmitter chassis com- 
pining the modulator and an a.c. power pack 
chassis mounted on a common panel; and a 
remote control panel. As illustrated herewith 
the receiver, transmitter and remote control 
panels are rack mounted to form a single unit 
installed on the left of the point controller’s 
desk, the microphone being fitted on the desk 
itself. ‘This lay-out allows the point controller 
to make an emergency transmission without 
elay. 

L receiver, which is housed in the upper 
rack, contains seventeen valves, comprising 
two r.f. amplifiers, mixer, oscillator-multiplier, 
second multiplier, three if. amplifiers, double- 
diode detector and a.v.c. rectifier, a.f. amplifier 
and output stage. Impulsive noise is reduced 
to a minimum by the noise limiter and a new 
design of muting incorporates an adjustment for 
removing all background noise in the absence 
of a signal. 

Housed in the central rack is the 12-W trans- 
mitter, which contains ten valves comprising 
an oscillator-multiplier, second multiplier, drive 
amplifier, power amplifier and modulator em- 
ploying a push-pull pre-amplifier. One modu- 
lator stage supplies anode modulation to the r.f. 
power amplifier. 

The bottom rack houses the remote control 
panel, which provides for relay control of the 
mains supply to the fixed station and allows 
the transmit-receive switching to be carried 
out from the ‘‘ up ” hump foreman’s cabin. 

Since shunting instructions are normally 
given by the “ up ” hump foreman, a remote 
control unit is provided in the foreman’s cabin, 
whence control of the fixed station is obtained 
through a singles pair telephone line. The remote 
control unit contains amplifiers for the incoming 
and outgoing speech circuits and associated 
power supply unit. A microphone and loud- 
speaker are provided as for the fixed station. 
This equipment is installed inside the fore- 

man’s cabin to allow transmissions to be made 
from a protected position when circumstances 
permit. Normal control of shunting is, how- 
ever, carried out from outside the cabin, the 
foreman standing about 2ft from the track to 
enable him to check the wagons as they pass 
over the hump. Accordingly, a sufficient 
length of cable is carried on a swivelling arm 
mounted on the outside wall of the cabin, allow- 
ing the foreman to retain considerable freedom 
of movement outside his cabin and to make 
use of an extension hand micro-telephone with 
pressel switch for operating the transmit- 
receive switch. When not in use the hand micro- 
telephone rests on a wall-mounted switch 
hook. A loudspeaker is provided to call the 
foreman when he is outside the cabin; this 
loudspeaker is disconnected by the switch hook 
when the handset is removed. 

The installation of the mobile equipment on 
the locomotives presented some difficulties 
owing to space restrictions. As illustrated 
herewith, the transmitter, receiver, amplifier and 
power unit, assembled on a sprung cradle, are 
fitted in a case suspended from the roof of the 
cab. The receiver contains eleven valves, 
comprising an r.f. amplifier, mixer, oscillator- 
multiplier, second multiplier, three i.f. amplifiers, 
double-diode detector and a.v.c. rectifier, 
double-diode noise limiter, a.f. amplifier and 
output stage. The 12-W transmitter employs 

ten valves, consisting of oscillator-multiplier, 
second multiplier, drive amplifier and power 
amplifier. Modulation to the transmitter is 
applied to the power amplifier stage through a 
transformer which is supplied with a.f. power 
at low impedance from the amplifier unit. 
Rotary transformers for producing the h.t. 
supplies for the associated units are housed in 
the power unit. The loudspeaker is centrally 
mounted to the underside of the cab roof. 

For convenience the transmitter and receiver 
are operated in the driver’s cab from a small 
control unit which embodies a five-position 
selector switch on the left and a three-position 
switch on the right for receiver output volume 
control. The selector switch has a “ receive 
only” position (whereby listening watch can 
be maintained) in addition to the “ receive ” 
and “transmit” facilities associated with 
normal two-way communication. As the loco- 
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motives can be driven from either side of the 
cab, it is necessary for the microphone and 


control unit to be readily accessible from these 


two positions. Accordingly, the control unit 
and hand-type microphone are attached to the 
electric tachometer unit (as illustrated) by 
brackets which can be swivelled to face either 
side of the cab, thus bringing the switching 





HAND MICROPHONE AND SELECTOR 


unit and microphone within easy reach of the 
driver, irrespective of the driving position 
being used. 

Equipment on the locomotives is for 12-V 
operation and a 12-V, 110-Ah battery is 
fitted on each locomotive. This battery 
is charged by a_ rotary transformer 
driven from the 80-V locomotive starting 
battery. A voltmeter indicating the battery 
voltage is fitted alongside the transmitter and 
receiver. 





Exhibition of Pre-Stressed 
Concrete 


On March 16th an exhibition of pre-stressed 
concrete at the Institution ‘of Civil Engineers 
was opened by Mr. C. W. Key, Minister of 
Works. Mr. Key made a short speech in which 
he emphasised the importance of the pre- 
stressed technique of construction, and the 
substantial economies in steel which can be 
effected by its use. The aim of the exhibition, 
he said, was to bring to the notice, not only of 
civil engineers and architects, but of local 
authorities and builders, and, in fact, the public, 
the importance of pre-stressed concrete both 
at the present time and as a permanent develop- 
ment in structural engineering. 

The exhibition itself includes sketches 
and explanations of the fundamental principles 
of pre-stressed concrete, explaining with the 
aid of stress diagrams the effect of the pre- 
stressing wires and cables. There are various 
scale models of pre-tensioning apparatus, 
showing how the principles of pre-tensioning 


are applied practically in the production, for. 


example, of beams and railway sleepers. Post- 
tensioning apparatus is exemplified by models 
of the Freyssinet double-acting jack and 
anchorage cones, and by the Magnel system of 
anchorage. The post-tensioning of large circular 
tanks is also shown, and there are various appli- 
cations of post-tensioning, such as an aircraft 
runway constructed on the Freyssinet system, 
with an arrangement of diagonal roller con- 
struction joints and rigid end abutments 
incorporated to economise in the number of 
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pre-stressing cables required. The work of 
the Ministry of Works Field Test Unit at Barnet 
in developing various technical problems is also 
shown. 

Examples of existing pre-stressed concrete 
structures, both in this country and abroad, are 
illustrated by a selection of photographs which 
indicate the light and compact nature of pre- 
stressed concrete designs. A comparison 
between various constructional methods is well 
illustrated by three roof purlins, one of which 
is a steel angle, a second is of conventional 
reinforced concrete, and a third is of pre- 
stressed concrete. Railway sleepers, a 36ft long 
transmission-line pole, floor joists and beam 
sections are included amongst the actual 
specimens of pre-stressed concrete at the 
exhibition. These specimens also show some 
unexpected properties ; for instance, there are 
holes drilled through a pre-stressed concrete 
post, and there is a spring-board built of 
pre-stressed concrete. 

The exhibition was arranged by the Council 
of the Institution of Civil Engineers in conjunc- 
tion with the Ministry of Works, and with the 
help of the principal firms concerned with the 
development of pre-stressed concrete in this 
country. After closing to-day at the Institution 
of Civil Engineers, the exhibition will tour the 
country for about eighteen months. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28 
Victoria Street, London, S.W.1. 


GENERAL GUIDANCE IN SAMPLING NON- 
FERROUS METALS 


No. 1499: 1949. There is no entirely reliable 
method of taking a representative sample from a 
bulk of solid metal without remelting since there 
is almost invariably some segregation in the bulk. 
Remelting may, however, lead to the loss of oxidiz- 
able or volatile constituents or contamination of 
the sample. It is therefore often desirable in prac- 
tice to obtain a sample as representative as possible 
from solid metals. 

In the new standard, just issued, giving guidance 
in the sampling of non-ferrous metals, the general 
recommendations are not intended to apply to 
metals covered by any British standard, which 
may itself include sampling instructions. The 
publication will be of value until such time as 
British standard methods of sampling and analysis 
have been issued in respect of all the major non- 
ferrous metals. Price 1s. 





FLANGED STEEL OUTSIDE-SCREW-AND- 
YOKE WEDGE GATE VALVES FOR THE 
PETROLEUM INDUSTRY 


No. 1414: 1949. The British Standards Institu- 
tion is actively engaged on a programme of develop- 
ing standards specifically designed for the petro- 
leum industry. In this work this is the first major 
standard to be published. To meet the require- 
ments of the international petroleum industry, 
this standard has been based on the standard 
A.P.I.600A, of the American Petroleum Institute, 
and will therefore ensure interchangeability between 
American and British equipment. The standard 
provides full design details and contains 
tables of all the essential dimensions for valves in 
the following classes: 150/300, 400/600, 900/1500, 
2500. The appendices give details of the materials 
specifications, which in the present issue, are 
abstracted from A.S.T.M. specifications. It is the 
intention of the committee, however, as soon 
as British steel specifications are available—these 
are in active preparation and should be published 
shortly—to revise B.S. 1414, so as to replace the 
American standards by Britishones. The standard 
also includes full pressure-temperature ratings for 
all classes of valves. Prics 7s. 6d 





STEEL PLATE SHEET AND STRIP 


Addendum to B.S. No. 1449:1948. This 
addendum covers the requirements for stainless 
steel sheet and strip in the following qualities : 
En. 56 series—Chromium rust-resisting steel sheet 
and strip; En. 57—high tensile chromium-nickel 
rust-resisting steel sheet and strip ; En. 58 series— 
austenitié: chromium-nickel rust, acid and heat- 
resisting steel sheet and strip. For each steel the 
chemical composition and mechanical properties 
are quoted, and reference is required to the general 
clauses incorporated in B.S. 1449. Price 1s. 
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Metallurgical Topics 


Isothermal Treatment of Low-Alloy 
Steels 


THE advantages of austempering or iso- 
thermal heat treatment in the avoidance of 
deformation and of quenching cracks, as well 
as the possibility of obtaining greater ductility 
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Fic. 1—Effect of Temperature of Tempering or of Iso- 
thermal Treatment on the Impact Value and Hardness 
of the 1-8 per cent Manganese Steel 


in conditions of great hardness, has led to 
investigations of the response of a large number 
of steels to this form of treatment. It is a 
treatment mainly applicable to carbon and low- 
alloy steels, and A. Pomp and E. Rolf* selected 
the following two steels for investigation :— 


Designation VM 175, VCV 150, 
per cent per cent 
Carbon ... nL 
Silicon 0-37 0-27 
Manganese ... 5 = 0-72 
Phosphorus ... 0-032 ... 0-022 
Sulphur ... 0-014 ... ... 0-006 
Chromium = 0-22 0-95 
Molybdenum... 0-05 0-08 
Nickel ities SOS 0-14 
Vanadium ... . — 0-12 


They first made careful dilatometric measure- 
ments of the rate of transformation at different 














16 600 
| —— /sotherma/l 

; ---- H.andT. 

12 ‘“\ 500 

“ ‘ — 

g <= Hardness , 

S \ 4 8 
s Me j 3 
= | mt eg 4 S 
= 8 | \ 7 400 = 
s y = 
~ a 
s _) Metal wa 
= Impact ‘ 
~ 4 + 











| | vi \/ 300 
aed | 
or ~ } | 


200 300 400 500 600 
Salt Bath or Tempering 
Temperature °C & 














THE ENGINEER 


Fic. 2—Effect of Temperature of Tempering or of Iso- 
thermal Treatment on the Impact Value and Hardness 
of the Chromium-Vanadium Steel 


temperatures, with records of the micro- 
structure. The maximum rate of formation of 
pearlite was at 600 deg Cent. The maximum 
rate of transformation of the manganese steel 





* Anton Pomp and Erich Rolf, Archiv fiir das Hisen- 
hiittenwesen, 1948, Vol. 19, page 197. 


to intermediate products occurred at 500 deg. 
Cent. and that of the chromium-vanadium steel 
at 400 deg. Transformation to martensite 
occurred at 295 deg. and 280 deg. respectively. 

Notched-bar tests and hardness tests were 
made on samples cooled from various tempera- 
ture and transformed isothermally at different 
temperatures. For comparison, tests were made 
on the steels treated in the conventional way, 
i.e., hardene@ and tempered at the same tem- 
perature as was used in the isothermal trans- 
formation. Many of these tests were carried 
out on impact-test specimens, 10mm by 10mm 
by 55mm, before notching. After treatment 
they were notched with a 2mm diameter round 
notch, 3mm deep. As the temperature of 
isothermal treatment was increased from 200 
deg. to 600 deg. Cent., the hardness fell con- 
tinuously, while the impact value rose with 
treatment up to 400 deg. Cent., then fell and 
began to rise again when the temperature of 
treatment exceeded 450 deg. Cent. In the 
manganese steel this fall was just a temporary 
check on the general rise ; but in the chromium- 
vanadium steel it was a serious drop from 
8-2mkg per square centimetre after the 300 deg. 
treatment, and 7-9mkg after treatment at 
400 deg., to 1-9mkg after treatment at 450 deg. 
Cent. This minimum was due to a carbide 
precipitation which accompanied the agglomera- 
tion of the needles present in the intermediate 
structure. As the author’s remark, this fall 
in impact value can hardly be spoken of as due 
to temper-brittleness in the true sense ; never- 
theless, it is possible that further tests would 
have linked it up to the same phenomenon. 
There is nothing exceptional in the absence of a 
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Fic. 3—Impact Value in Relation to Tensile Strength ; 
1-8 per cent Manganese Steel 


dip in the tempering curve of a susceptible 
steel when hardened and tempered, as temper 
brittleness, due to holding at 450 deg. to 520 deg. 
Cent., does not show up in the first tempering, 
when the hardness is quickly falling, unless 
the time at the tempering temperature is 
prolonged. 

The properties of the steels after hardening 
and tempering and after isothermal treatment 
are shown in Figs. 1 and 2. Brinell hardness 
was always higher in the hardened steel, 
tempered at a given temperature, than in the 
steel isothermally treated at the same tempera- 
ture. The difference between the two was very 
little when the temperature of tempering and 
of treatment was 300 deg., but it increased with 
higher temperatures. The impact value was 
higher in the isothermally treated steel until 
the temperature of treatment reached 450 deg. 
Cent., and then it became lower than that of 
the hardened and tempered steel, tempered at 
the same temperature. For a given tensile 
strength, however, the advantage is not so 
evident. As shown in Figs. 3 and 4, the iso- 
thermally treated steel surpasses the hardened 
and tempered steel in impact value only when 
the tensile strength exceeds 84 tons per square 
inch in the manganese steel and 78 tons per 
square inch in the chromium-vanadium steel.- 
These figures for tensile strength were obtained 
from the hardness numbers by the factor 0-35 
in kilogramme-millimetre units, which is the 
same as 0-22 in inch-ton units. In addition, 





actual tensile tests were made. Tensile st rength 
agreed fairly closely with the hardness multi, 
plied by 0-35, and was always higher ‘1 the 
hardened and tempered steel than in the 
isothermally treated specimens. At {engile 
strengths greater than those given above not 
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Fic. 4—Impact Value in Relation to Tensile Strength; 
Chromium- Vanadium Steel 7 


only the impact value but also elongation and 
reduction of area were higher in the igo. 
thermally treated steels, though their yield 
strength for a given tensile strength was lower, 

The effect of the quenching or austenitising 
temperature on the properties of the _ iso- 
thermally treated steels is shown in Figs. 5 and 
6. The best temperature for the manganese 
steel (Ac;, 756 deg.) was 800 deg. Cent. When 
the quenching temperature was raised to 900 
deg. the impact value of the steel, transformed 
at 400 deg., was reduced from 5-5mkg to 2mkg 
per square centimetre with no change in hard- 
ness. The best quenching temperature for the 
chromium-vanadium steel was 850 deg. Cent., 
about 100 deg. above Ac, (752 deg.). For 
isothermal treatment at 300 deg. Cent. quench- 
ing from 900 deg. gave equally good results, 
and initial heating at 1000 deg. had a less 
damaging effect than 900 deg. had on the 
manganese steel. 

When the steel was held in the salt bath for 
insufficient time and the isothermal transforma- 
tion was not complete, martensite was, of 
course, formed from the residual austenite on 
further cooling ; the steel was harder and the 
impact value lower. The impact value, elonga- 
tion, reduction of area and yield ratio all 
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Fic. 5—Effect on Hardness and Impact Value of 1-8 per 
cent Manganese Steel of Quenching from Different 
Temperatures into a Salt Bath at Different Tem- 
peratures 


reached maximum values for any specified 
transformation temperature when the steel 
was fully transformed. Thereafter prolonged 
holding at the transformation temperature had 
no further effect on tensile properties or impact 
figure. The reason for the low ductility and 
yield ratio in the incompletely transformed 
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gels was the presence of martensite and the 
resulting lack of homogeneity of structure. 
it is clear that steel in this condition should 
never be allowed into service without further 
tempering. : ; 
The tensile strengths above which the iso- 
thermally treated specimens have the advantage 
in impact value have been given as 84 and 78 
tons per Square inch for the manganese and 
chromium-vanadium steels respectively. The 
maximum diameter of rod which could be 
treated isothermally to give tensile strengths 
exceeding these values was 13-l5mm_ for 
the manganese steel and 11-l15mm for the 
chromium-vanadium steel, according to condi- 
tions of treatment. These observations were 
summed up in the conclusion that both steels 
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Fic. 6—Effect on Hardness and Impact Value of the 
Chromium-Vanadium Steel of Quenching 
Different Temperatures into a Salt Bath at Different 
Temperatures 


will give over 78 tons per square inch when 
austempered in 13mm (i.e., approximately 
jin) diameter rods. 

There may sometimes be good reasons for 
applying isothermal treatment to sizes larger 
than these—for example, to avoid the cracking 
of articles of awkward shape—but the advan- 
tages of such treatment would have to be 
balanced against some sacrifice in mechanical 
properties. A manganese steel of the composi- 
tion investigated is not likely to be used at a 
tensile strength of more than 60 tons per square 
inch and austempering would not be needed to 
secure maximum ductility for a given tensile 
strength below this limit, though it might be 
used in some circumstances in preference to 
hardening and tempering. The chromium- 
vanadium steel investigated is similar to En. 50, 
and the results show that austenitising at 
850 deg. to 900 deg. Cent. followed by iso- 
thermal transformation at about 350 deg. Cent. 
would be a suitable treatment for valve springs 
of this material. 


The Effect of Hydrogen on the 
Ductility of Cast Steel 


Tue ability of hydrogen to cause a temporary 
abnormal loss of ductility in steel has fre- 
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quently been demonstrated. In an investiga- 
tion by C. E. Sims, G. A. Moore, and D. W. 
Williams’ an attempt is made to obtain quan- 
titative information on this subject ; but before 
describing their experiments they summarise 
their views about hydrogen in steel in the fol- 
lowing manner :— 

The hydrogen in a piece of steel is normally 
in three portions: first, that in true solution 
in the lattice; second, a portion which is in 
excess of that held in true solution and which is 
precipitated and diffused into blow-holes and 
other major cavities, and, third, a portion 
which has been rapidly precipitated and which 
has been unable to diffuse far from the point of 
precipitation. Of these only the third portion 
is effective in altering such properties as the 
ductility ; hence the effect of a specified amount 
of hydrogen will vary with the history of the 
steel. The adverse effect of hydrogen arises 
from the fact that at low temperatures the 
decomposition pressure of the solution reaches 
the same magnitude as the strength of the 
steel, thus forcing the precipitated gas into 
microscopic openings within the grain, i.e., 
into imperfections or flaws in the lattice. 
The combined effect of interruption of the 
lattice structure and the triaxial tensile stresses 
set up to balance the gas pressure effectively 
prevent the normal deformation process. 

The investigation consisted in the prepara- 
tion of samples of solid cast steel having dif- 
ferent hydrogen contents while being as nearly 
as possible similar in other respects, followed 
by simultaneous determination of tensile pro- 
perties and hydrogen content at closely adja- 
cent portions. To establish the temporary 
nature of the ductility loss and: to estimate 
the interfering effects resulting from inclu- 
sions or permanent damage, duplicates of the 
normalised samples were given an ageing 
treatment and tested in the same manner as 
the normalised specimens. In this work the 
hydrogen is reported as “relative volume,” 
R.V. One R.V. is equal to the amount of 
hydrogen at N.T.P., which would occupy the 
same space as the amount of steel analysed. 

1 R.V.=0-00114 per cent by weight 

= 12-72 c.c. per 100 grammes. 

It was found that hydrogen in amounts of 
0-1 to 0-4 R.V. was sufficient to reduce the 
ductility (elongation and reduction of area) 
to 15-30 per cent of that of the hydrogen- 
free steel. The average elongation fell from 
24 per cent by 5 per cent for each 0-1 R.V. 
to a minimum of 4 per cent. The average 
reduction of area fell from 32 per cent by 
5-5 per cent for each 0-1 R.V., to 10 per cent 
minimum. 

The loss of hydrogen on ageing was measured, 
and also the effect of ageing on ductility. 
Renormalising after ageing gave the best pro- 
perties. The values of elongation and reduc- 
tion of area so obtained were always greater 
than those of normalised, or normalised and 
aged specimens. Thirty 4in square bars were 
aged at 400 deg. Fah. (204 deg. Cent.) for 
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various times up to 256 hours, after which 
tensile tests and hydrogen determinations 
were made. There was very little improvement 
in ductility until the hydrogen had been reduced 
to 0-1 R.V. A typical series of measurements, 
representing the hydrogen content and the 
elongation in the centre of ageing 4in square 
bars is shown in Fig. 1. Hydrogen evolution 
stopped at 0-04 R.V. in about 100 hours. 
Ductility showed a slight improvement when 
the steel had been heated to the ageing tempera- 
ture, probably on account of some change in 
stress distribution ; there was then little 
further change until the hydrogen had fallen 
to 0-1 R.V. in about sixty hours, when the 
ductility rapidly began to rise to its final 
value. Another set of 4in square bars was 
aged at room temperature for periods up to 
555 days or eighteen and a half months. No 
hydrogen was lost from the centre of the bar 
for sixty days, but in 555 days it had fallen 
from 0-3 to. 0-13 R.V. By extrapolation it 
was estimated that it would require over three 
years to complete the ageing, or reduce the 
hydrogen to the end point of 0:04 R.V., obtained 
by ageing at 400 deg. Fah. In ageing effect, 
one hour at 400 deg. Fah. was equivalent 
to ten days at 70 deg. Fah. or room tem- 
perature. 

The ageing of lin diameter bars of the same 
heat at 400 deg. Fah. and at room temperature 
is represented in Fig. 2. After heating to 400 
deg. Fah. there is an almost immediate improve- 
ment, and after six or eight hours at that tem- 
perature an end value was reached which was 
not increased by a sixty-four-hour treatment. 
Ageing at room temperature produced no change 
for thirty days, but by sixty days practically 
full recovery of loss of ductility due to hydrogen 
was obtained. Equal improvement was ulti- 
mately obtained at both temperatures. Hydro- 
gen was lowered to the irreducible minimum 
of 0-03 R.V. by both treatments. This took 
fifteen to twenty hours at 400 deg. Fah., but 
required 180 days at room temperature. 

The experiments briefly outlined above 
were carried out on one type of steel, and with 
minimum variation in the conditions. In 
giving the results a wider application it must 
be remembered that the exact amount of hydro- 
gen necessary to cause the damage in specific 
cases depends on many factors. Not all steel 
will necessarily be embrittled by 0-3 R.V. 
of hydrogen. In alloy steels with low trans- 
formation temperatures a high hydrogen con- 
tent may cause permanent damage and not 
merely temporary embrittlement; and in 
such steels also a higher “ ageing,” or stress- 
relieving temperature may be desirable. The 
work, however, well illustrates how abnormal 
loss of ductility caused by hydrogen can be 
completely eliminated by ageing at a moderate 
temperature to remove all but a small residue 


of hydrogen. 


‘Cc. E. Sims, G. A. Moore, and D, W. Williams: 
Am. Inst. Min. Met. Eng., Technical Publication No. 
2454; Metals Technology, October, 1948. 
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THE ECONOMIC SURVEY 


THE Economic Survey for 1949, issued 
last week, is an encouraging document. For 
it reveals that in 1948 faster progress towards 
complete economic recovery was made by 
this country than it had seemed reasonable 
to expect twelve months earlier. The coun- 
try has even achieved, perhaps somewhat 
precariously, a balance in its overall oversea 
account. Although we may enjoy the satis- 
faction of realising that we are no longer 
living beyond our means, it must not 
be overlooked that we are still dependent 
upon American aid for purchases from 
‘hard ”’ currency areas. Our present stan- 
dard of living, though not very high, is 
at least merited. We are earning the 
right to it by the rate at which we are 
producing goods and services. Especially 
may engineers derive satisfaction from 
the situation. For it is a remarkable fact 
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that since the war it has been the engineering 
and closely allied industries that have made 
relatively bigger contributions to the export 
drive than any other. They have raised the 
volumes of their exports up to levels that 
would have seemed impossible of attain- 
ment in pre-war days. A table in the Sur- 
vey shows the export performances of various 
industries in the latter half of 1948. With 
the single exception of ‘‘ Pottery, Glass and 
Abrasives,” every entry in that table, 
indicating an industry that has at least 
doubled its pre-war output performances, 
relates to an engineering one or one closely 
allied to engineering. ‘‘ Machinery” ex- 
ports reached 200 per cent of the 1938 
figure by volume; “Vehicles,” better still, 
reached 278 per cent; “ Electrical Goods 
and Apparatus,” 225 per cent, and ‘‘ Other 
Metal Goods,” 242 per cent. Moreover, all 
are forecast to show further improvements in 
performance in the first half of 1949. 

But, encouraging though the Survey 
thus proves to be, optimism is not really 
justified. Nor in making that statement are 
we thinking only of the unbalance in Britain’s 
dollar account, difficult though its reduction 
must prove to be. For, given the continuance 
of suitable trading conditions, given an inten- 
sification of the direct attempt by this 
country to export a wider range of goods to 
America and Canada, and given the expected 
recovery of the ability of the sterling area 
outside Britain to earn a dollar surplus and 
so help by multilateral trade to balance 
Britain’s deficit, we feel that that problem 
is on the way to a solution. What more 
effectually restrains our optimism is a reali- 
sation of the certain facts that competition 
is growing in the markets of the world and 
that the demand for goods abroad must 
sometime in the future begin to decline. 
British exporters are still reaping the benefit 
of the pent up demand for goods of all 
kinds that a widespread war necessarily 
creates. While the great producing countries 
were expending their energies on war, 
peacetime stocks in consuming countries ran 
down. Arrears of maintenance mounted up. 
The attempt rapidly to restore the high 
standards of service of electricity supply, of 
railways, of shipping, and of road trans- 
port, and to refill the warehouses and the 
shops with goods, and to replace worn-out 
machinery with new, has created an abnormal 
demand. But how long can that demand be 
expected to last ? Moreover, how much of 
the demand for British goods that exists at 
present is due only to the fact that no other 
goods are available ? How soon will a rate 
of demand unquestionably inflated by lack 
of supplies during the war years revert to 
something nearer normality? We cannot 
know. Yet the time must be approach- 
ing. Moreover, Britain, amongst European 
nations, has been one of the leaders in renew- 
ing her productive power. Certainly she has 
gained thereby the advantage of a penetra- 
tion into various oversea markets greedy 
for goods. But can these markets be held ? 
For, as other European nations recover, 
competition will begin. Indeed, as several 
industries in this country have already found 
to their cost, it is already becoming serious. 


How adversely will that competition affect . 


Britain’s power to export ? Such a question 
remains to be answered by events. Maybe, 
as the Survey confidently predicts, it will 
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be possible in 1949 to press exports up to a 
level by volume equal to 150 per cent of 
that of 1938. But sooner or later a ceiling 
must be reached. Nor is there any guarantee 
that the ceiling eventually set by oversea 
conditions to our export performance wil] 
correspond to our maximum achievement jn 
1949 or any subsequent year. 

Such fears must trouble anyone aware 
of the gradual change that is taking place 
all over the world from a seller’s to g 
buyer’s market. In this country pro. 
ductivity is still growing. Despite the 
fact that no further increase can be 
expected in numbers at work, the total 
output of the country, already high, is stil] 
mounting. It will continue to mount as 
new methods of production replace old ones, 
Now that a balance has been achieved in 
our oversea account that increased pro. 
ductivity means that the country can afford 
more rapidly to expend capital upon improv. 
ing still further its productive methods and 
making good arrears of maintenance. But 
it can only do so providing that the balance 
in our oversea account is maintained in 
the face of growing competition and falling 
demand abroad. It follows that, in relation 
to their quality, the prices of British goods 
abroad must be at least competitive and 
preferably more attractive than those of 
competitors. Like its predecessors of 1947 
and 1948, the present Survey, therefore, 
presses home the point that personal incomes 
in this country must not rise. When, in 
a few years’ time, Marshall Aid comes to 
an end, this country will be forced, willy. 
nilly, to achieve a balance in its oversea 
trade without external aid. But it will 
depend upon the prices demanded for British 
exports whether that balance is attained at 
@ high level, which will bring prosperity 
to this country and employment for all 
or at a low level, precariously maintained, 
with its concomitant widespread unemploy- 
ment. Any attempt to force up wages now 
could only increase the probability that it 
would be the latter deplorable state that 
would be reached. 


INDUSTRY, ENGINEERS AND ARCHITECTS 

Ir has never been considered right that 
a doctor should design a hospital or a school- 
master a school. Those gentlemen naturally 
consult an architect when they have such an 
object in view, telling him broadly what they 
want and leaving it to him to translate those 
requirements into a building which is both 
practical for its purposes and satisfactory 
in appearance within its setting. Why, then, 
should the industrialist having a factory to be 
built behave differently ? Should not he, 
too, consult an architect ? It is one of the 
objects of the Exhibition of Industrial Archi- 
tecture, now being held at the Royal Insti- 
tute of British Architects, to show how much 
more satisfactory in appearance and in use 
industrial premises can be if architects have 
been concerned in every stage in their 
planning and execution. The exhibition 
stresses that a satisfactory result is only to 
be achieved by a co-ordination of effort 
between industrialist, architect, engineer, 
contractors, various specialists, the local 
authority and often Ministries as well. If it 
is, perhaps, inclined to exalt the achieve- 
ments of architects above those of all the 
rest, that is, we think, only natural. For an 
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exhibition held at the headquarters of 
British architecture could hardly do any- 
thing less. 

The days are, we hope, now long past when 
an industrialist had in mind when erecting a 
factory only the provision of sufficient covered 
space, @ sufficient number of lifting and 
transporting appliances and a minimum of 
light, &c., to permit the particular operations 
envisaged to be carried on. As Mr. Atkins 
put it in his contribution to the conference 
that accompanied the exhibition, “a large 
proportion of our population spend their 
lives in and around industrial buildings, and 
there is no reason why those buildings should 
not be just as pleasing in their own way as 
the public buildings in our great towns. 
Many employers have already tackled this 
problem vigorously, and the architect and 
engineer have not been slow to seize the 
advantage so that we see evidence of this in 
the desire for cleaner outlines and better pro- 
portions of industrial buildings and struc- 
tural work.” The many examples of well- 
designed industrial buildings illustrated at 
the exhibition show clearly how much can 
bedone. Yet, because, after all, it is primarily 
an architect’s show, the exhibition does little 
to help to settle the unfortunate controversy 
which has ruled for over a hundred years as 
to where the work of engineers ends and that 
of architects begins. For, good though the 
influence of an architect is, the reality cannot 
be disguised that structurally the design of a 


factory is an engineering problem. It was, 


no doubt, in recognition of that fact that at 
one time it was the normal practice in the 
design of factories as well as of many other 
structures to call in the architect only at a 
late stage and expect him to “ beautify ”’ 
what had already been functionally designed 
by engineers. That never was nor ever could 
be a satisfactory method, even though it has 
given us such buildings as the Tower Bridge, 
with its anachronistic Gothic embellishment, 
which retain a certain charm. The practice 
was rightly castigated by Mr. Mills. ‘‘ The 
policy of cleaning up the most important 
face of a building by an architect after others 
have done their best or worst with the plan- 
ning and construction is not a satisfactory 
solution to the problem. The good appear- 
ance of a modern factory must develop 
naturally out of the combination of the effi- 
cient plan and the appropriate structural 
technique used with intelligence and under- 
standing of both practical and esthetic 
problems.” The architect, even though the 
problem is primarily an engineering one, 
must be at hand from start to finish. 

In the more distant past—before the 
Industrial Revolution made new techniques 
and methods available—no problem of 
deciding the relative responsibilities of arch- 
tects and engineers existed. For one and the 
same man did the work of both. To-day, at 
least in the design of industrial buildings, 
there are signs that a similarly satisfactory 
state of affairs is arising. Nor does it matter 
much, when one man can do the work of 
both, whether the designer of a factory calls 
himself an engineer or an architect. But 
outside that field the old conflict still to some 
extent reigns. Which should be primarily 
responsible for the design of a bridge, a road, 
a tunnel, a dam, or an hotel, the engineer or 
the architect ? In our view that is a question 
that is in reality not relevant. Itis true that, 
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dependent upon the particular structure con- 
cerned, the work of one or the other must often 
have a predominating influence on the final 
appearance. And it is tempting for an engi- 
neer to claim that in the design of such struc- 
tures as long-span suspension bridges and 
high dams so much is ruled by engineering 
requirements that the full responsibility and 
full credit should be given to engineers. But, 
however much in particular structures either 
engineer’s work or architect’s work may seem 
to predominate, the final appearance can 
only be truly satisfactory if the work of both 
has been subtly blended into a single whole. 
That result is one that can be achieved only 
if the two co-operate to work as a team in 
equal partnership. Nor do we think the 
answer that experience has often shown the 
partnership to be an uneasy one disproves 
our point. It merely shows how wide has 
been the breach mistakenly created in the 
past between two professions that ought in 
fact to be closely allied. 





Retirement of A. R. Vaughan 


On Thursday next, March 31st, Mr. A. R. 
Vaughan, who has been Manager of THE 
ENGINEER since 1922, and, since 1945, 
Joint Managing Director of Morgan Brothers 
(Publishers), Ltd., proprietors of THe Enct- 
NEER, will retire from these positions. 
But he will retain his seat on the Board 
of the Company. His place as Manager of 
THE ENGINEER will be taken by Mr. E. J. 
Hague, O.B.E., who for the last three months 
has gradually been taking the load off Mr. 
Vaughan’s shoulders and who assumes com- 
plete responsibility for managerial functions 
on April Ist. 

Many of those who are acquainted with Mr. 
Vaughan will, we believe, be surprised to learn 
that he has reached the retiring age of sixty- 
five, having been born in 1884. For his 
abounding vitality and youthful appearance 
wholly belie his age. Mr. Vaughan was 
educated at Oundle and served his appren- 
ticeship with the North Eastern Marine 
Engineering Company, Ltd., of Wallsend-on- 
Tyne, attending at the same time Armstrong 
College, Newcastle, where he earned a B.Sc. 
degree. The sea and ships attracted him 
at an early age, and continue to attract him 
to this day. He gained experience when his 
apprenticeship was over by acting as a sea- 
going engineer, after which he became an 
outside assistant and later head outside 
foreman in the firm which had trained him. 
In 1912 he took the post of Assistant Engine 
Works Manager at Cammell Laird and Co., 
Ltd., and three years later became Engine 
Works Manager. For his work in that 
responsible position during the first: world 
war he was appointed M.B.E. In 1922, 
as we have already noted, he became Manager 
of THE ENGINEER, the post that he is now 
relinquishing. He became a Director of 
Morgan Brothers (Publishers), Ltd., in 1941, 
and still remains one. 

It is a necessary consequence of the pas- 
sage of time that the personalities occupying 
important posts must change. No doubt 
it is salutary that new people with differing 
individualities and differing ideas should 
take the place of those whose time to retire 
has come. Yet the occasion of a retirement 
is a sad one. For those outside the firm 
for which the man concerned has worked 
it seems the breaking of a familiar link and 
the necessity to build up upon new founda- 
tions an assured relationship with his 
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successor. But for those within the firm 
the break is felt more acutely. Mr. Vaughan 
has been Manager of THE ENGINEER for 
twenty-seven years; and there are not very 
many among the editorial, advertising and 
publishing staffs who have worked with 
him and under him who can remember the 
time when he was not the Manager. Though 
the work will certainly go on as before, 
though there will be little change in familiar 
ways of getting work done and no change at 
all in the friendly and co-operative attitude 
of THE ENGINEER to those who have business 
dealings with it, yet a personality will have 
disappeared from the scene. Fortunately, 
the break is not so great as it might have 
been. All who know him will take pleasure 
in the knowledge that Mr. Vaughan retains 
his seat on the Board, and that his influence 
on the destinies of this journal will therefore 
continue to be felt. But in the future he 
will have more time to devote to his private 
affairs than he has had in the past. His many 
friends and acquaintances in all parts of this 
country and abroad as well—for he makes 
friends and acquaintances wherever he goes 
—will wish him many years of useful ser- 
vice in connection with the direction of the 
Company’s affairs and a long continuance of 
that abounding health and vitality that have 
always been his. 





Obituary 
CECIL HOWARD LANDER 


Durine the last forty years or so a notable 
contribution has been made to the progress 
of technical education and to the develop- 
ment of scientific research by Dr. C. H. 
Lander, and his death, which occurred 
suddenly at Shrivenham, Wilts, on March 
17th, will be deeply regretted. Recently, 
Dr. Lander had taken a leading part in the 
reorganisation of the Military College of 
Science, of which he was appointed Dean in 
October, 1946. 

Cecil Howard Lander was born at Stock- 
port in 1881, and after receiving his early 
education in private schools there, he went to 
Manchester University, where he graduated in 
engineering, with first-class honours, and won 
the Fairbairn Prize in 1905. He became a 
Master of Science in 1908, and eight years 
later was awarded a Doctorate for his original 
investigations into heat flow, surface friction 
and allied phenomena. For his practical 
training, Lander entered the engineering 
department of the Manchester Ship Canal 
Company, and subsequently worked as an 
assistant to the late Mr. Charles Hopkinson, 
M.I.C.E. Another appointment which he 
held as a young man was on the staff of 
Heenan and Froude, Ltd., with which com- 
pany he was engaged on the design and 
testing of refuse destructors. 

In 1910, Lander was appointed a Lecturer 
in Engineering at Manchester University, 
a post which he occupied until 1916. During 
that period he was also a part-time engineer 
to the Home Office, taking charge of experi- 
mental work on heating and ventilation for 
the Humidity Committees, which work 
formed the basis of regulations since incor- 
porated in the Factory Acts. In the first 
world war, Lander served as a Lieutenant, 
R.N.V.R., and his services in connection with 
various war inventions were recognised by 
an award from the Royal Commission on 
Awards to Inventors. On the completion 
of his naval service, Dr. Lander was appointed 
in 1920 assistant to the Director of Fuel 
Research, and Superintendent of the Physical 
and Chemical Survey of the National Coal 
Resources. He became Deputy Director of 
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Fuel Research in 1922, and on the retirement 
of Sir George Beilby a year later he succeeded 
to the position of Director. It may be 
recalled: that during his years of service at 
the Fuel Research Station, Dr. Lander was 
responsible for initiating the national physical 
and chemical survey of this country’s coal 
resources, and also the investigation of 
hydrogenation as developed on the Continent, 
the patent rights of which were secured by 
the Government of the day. Later, those 
rights were transferred to Imperial Chemical 
Industries, Ltd., one result being the estab- 
lishment of the hydrogenation plant at 
Billingham. In recognition of his distin- 
guished scientific work, Dr. Lander was 
awarded the C.B.E. in 1928. 

Dr. Lander continued as Director of the 
Fuel Research Station until 1931, in which 
year he returned to academic life as Professor 
of Mechanical Engineering at the Imperial 
College of Science and Technology. Under 
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his guidance, considerable advance was made 
not only in the education of mechanical 
engineers, but also in that of chemical engi- 
neers. In addition, he set on foot some 
important post-graduate research work, being 
accompanied in his new post by a team of 
workers which he had built up at the Fuel 
Research Station to develop the science of 
heat transfer. The results of much of that 
work were ably presented by Dr. Lander in a 
paper to the Institution of Mechanical Engi- 
neers in 1942 entilted “ A Review of Recent 
Progress in Heat Transfer,” for which he 
was awarded a Hawksley Gold Medal and 
Premium. In the second world war Dr. 
Lander’s ability and experience again proved 
invaluable in many directions. He served 
as chairman of various scientific committees 
set up by the Ministry of Aircraft Production 
and the Petroleum Warfare Department, and 
took a prominent part in the development 
of gas turbines and jet propulsion, and in the 
design of “F.I.D.0.” for the dispersal of fog 
over airfields. Dr. Lander retired from the 
Chair of Mechanical Engineering at the 
Imperial College in 1946, and shortly after- 
wards was invited to become Dean of the 
Military College of Science at Shrivenham, 
a post which was created in reorganising the 
College as the leading establishment for train- 
ing Army officers in the military applications 
of science and technology. 

There were many other activities in which 
Dr. Lander was engaged during his dis- 
tinguished career. He was a member of the 
Institution of Civil Engineers and the Institu- 
tion of Mechanical Engineers, and had served 
on the Heat Engine Trials Committee of 
the former. He was also a Fellow of the 
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Institute of Fuel, and occupied the presi- 
dential chair in 1946-47. Among the many 
services which Dr. Lander rendered to that 
Institute was the framing and subsequent 
development of the education scheme put 
forward in the petition for a Royal Charter. 
To mark the Institute’s appreciation of his 
work in the field of fuel technology, he was 
awarded the Melchett Medal in 1945. In 
addition, Dr. Lander was assessor to the 
Royal Commission on the Coal Industry in 
1925, was a member of the Safety in Mines 
Research Board, and for many years was 
Vice-Chairman of the British National Com- 
mittee of the World Power Conference. 


GUY DASENT STONE 


ENGINEERS in the sugar machinery and 
power station industries will learn with regret 
of the sudden death of Mr. Guy D. Stone, 
the late manager of the London office of the 
Mirrlees Watson Company, Ltd., which 
occurred at his home near Montrose on 
Monday, March 14, 1949. 

Mr. Stone was the son of the late Dr. 
Valentine Stone, of Montrose. He received 
his education at the Montrose Academy, and 
was then apprenticed to the Dundee firm of 
engineers, Robertson Urquhart and Lindsay. 
On the completion of his technical training 
Mr. Stone spent one year in India in charge 


Letters to 


(We do not hold ourselves responsible 


LOCOMOTIVE STANDARDISATION 

Sm,—The Railway Executive has recently 
announced its intention to construct two classes 
of standard locomotive in 1951. These engines 
are intended to raise the average speed of 
trains, to reduce maintenance and repair costs 
to the minimum, and to increase the rate of 
output of locomotives for British Railways. 
With those intentions no one will quarrel. But 
against the method of obtaining them there is 
much to be said. 

The practice of designing at one centre loco- 
motives for all Britain may prove disastrous. 
Consider the Western Region to-day. The 
locomotive exchange trials in 1925 between 
the G.W.R. and the L.N.E.R., and between 
the G.W.R. and the L.M.S.R. in 1926, pro- 
foundly affected locomotive design on both the 
northern lines. To less extent they influenced 
design on the Southern Railway, where tapered 
boilers, higher pressures, and long-travel valves 
were in use, through the importation from 
Swindon of Mr. Holcroft in the S.E. and C.R. 
days. 

The outstanding event of the 1925 trials 
was the performance of the Great Western 
‘Castle’ engine on the L.N.E.R. metals. 
And that performance, at lower coal consump- 
tion than its rival, was made on Yorkshire 
coal! Compared with their modern rivals 
in the 1948 exchanges the former G.W.R. 
engines performed so badly on Barnsley 
(Yorkshire) coal that last autumn they were 
retested on their normal Markham (Welsh) 
fuel. This reveals the level to which Swindon 
engines have fallen, or beyond which others 
have advanced, in less than twenty-five years ! 

This is a damning indictment of standardised 
stagnation. Doubtless Messrs. Collett or Hawks- 
worth and their staffs could have produced 
better engines in the intervening years. But 
perhaps this was forbidden by their manage- 
ment, or they did not realise the necessity, 
after the outstanding successes of the 1923 
‘** Castle’ design. Truly nothing deceives like 
success ! 

Between 1925 and 1948 Swindon, through 
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of the erection of jute machinery for his firm, 

In 1906 he joined the Mirrlees Watson 
Company at its head offices, 45, Scotland 
Street, Glasgow, and was for some time 
assistant to the late Mr. Scott Herriot, on 
the sugar machinery side of the company’s 
business. Two years later Mr. Stone was 
appointed to the London office of the vom. 
pany then in Cannon Street as assistant to 
the late Mr. Charles Wilson. When Mr. 
Wilson retired he was made manager of the 
office, and in 1920 it was moved to the 
present address at 7, Grosvenor Gardens, 
London, S.W.1. Mr. Stone recently retired 
after forty years of service. He left London 
on October 14th and took up residence in 
his native district of Montrose. 

Mr. Stone was well known and liked in 
the sugar machinery industry, both on the 
factory and refining sides, and he was also 
in close touch for many years with power 
station condenser and pumping problems, 
He was a valued member of the Condenser 
Section of the B.E.A.M.A., and on his retire. 
ment from the chairmanship of that section 
he was presented with a gift to mark his 
many years of service. Late last year he 
returned to his native town of Montrose and 
was looking forward to enjoying a long and 
happy retirement. His death, following a 
sudden heart attack, will be deeply deplored 
by many friends. 


the Editor 


for the opinions of our correspondents) 


whose fault we know not, slipped back from 
first to last. Such a decline can occur again if 
design is centralised under British Railways. 
Even though the standard engine designers of 
to-day be as clever as Mr. Churchward, there is 
no guarantee of permanent progress. Swindon 
has proved that beyond question. Next time 
we recede there will be no other home railway 
from which we can borrow progressive locomo- 
tives to learn the measure of our deterioration. 
Let the Railway Executive when it needs 
new locomotives send its requirements to the 
Regional mechanical/electrical engineering 
chiefs. Then each can design for his Region 
engines to meet, and possibly to beat, the 
demands of the Executive. The latter can 
always specify cabs of North-Eastern comfort 
and controls within easy reach of the driver’s 
seat. Let there be continuous competition in 
design to stimulate progress. Then all Regional 
productions should be exchanged for extended 
comparison on the road and all should be tested 
at Rugby. Thus designers would learn where 
they have improved on each other and where 
they have not, and progress could be maintained. 
How far Regions can successfully incorporate 
each other’s ideas with gain rather than loss is 
debatable. Perfectionism can be disappointing 
in machinery as well as in men. There is an 
apposite story told of George Bernard Shaw. 
He was introduced to a famous and beautiful 
dancer, since deceased, who asked if he was 
married. Receiving an affirmative answer, she 
expressed regret on the grounds that if single 
he could have married her. ‘‘ Think,” she said, 
‘how wonderful it would be to produce a son 
with the brains of George Bernard Shaw and 
the beauty of...” ‘‘ Mademoiselle,’ replied 
Mr. Shaw, “suppose the child inherited my 
beauty and your brains!” We must not 
expect centralised designs to produce con- 
tinuously engines worthy of all the great 
designers of the past. 
- Regarding the proposal to design carriages 
capable of unrestricted use, and quick produc- 
tion, this is an excellent idea. But again it 
would, in the long run, be more profitable to 
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allow cach Region to design its own coaches 
to the Executive’s general specifications. This 
will keep carriage and wagon staffs alive and 
still give us mass-produced stock of universal 
availability. At the same time, ideas for further 
improvements will be developed. 

An interesting problem is presented by the 


Scottish Region. There the engines of four 
pre-grouping and two grouped companies are 
employed, but none are now designed or con- 
structed in Scotland. To estimate the value of 
earlier work by Scottish designers, Gooch, 
the Stirlings, Stroudley, and others, is imposs- 
ible. They gave immeasurable service to 
English railways. Scotland is in serious need 
of more industries. If British Railways 
re-establish engine and rolling stock design and 
construction in Scotland, it would react to the 
ultimate benefit of both. Scottish economic 
life would be assisted and Scottish engineering 
genius, perhaps the soundest in the world, 
could develop engines from which the English 
might yet profit much. 

Objectors may reply that ‘‘ we cannot afford 
it.’ Can we afford stagnation when so much 
remains to be done in order to utilise to the 
maximum all possible developments in engine 
design ? 

Objections may be raised on the grounds 
that many pre-grouping Scottish engines were 
expensive in maintenance and coal consumption. 
If future Scottish engines were systematically 
exchanged with equivalent English designs and 
regularly tested at Rugby, then any faults would 
soon be realised and rectified to the advantage 
of English and Scottish practice alike. 

There are great possibilities before British 
Railways. The locomotive exchange tests, the 
use by all Regions of the Rugby plant, the 
recent conference at Swindon of design, con- 
struction and running officials from every 
Region, would never have occurred before 1948. 

Let us not, however, lose the advantages of 
earlier days, such as stimulating competitive 
design. Regional design, though to Executive 
demands, will avert stagnation in the develop- 
ment of the steam locomotive which none can 
say is yet within reach of any certain final 
standard. ’ F. A. 8.. Brown 

London, N.5, March 16th. 





THE TRAINING OF TECHNICIANS 


Str,—On behalf of the Committee of which 
I have the honour to be chairman, I thank you 
for your critical leading article on page 274 
of your issue of March 11th, and I write not 
to debate the views put forward in that article, 
but in an attempt to prevent misconceptions 
by your readers of a few of the points which you 
discuss. Any more detailed examination of 
the views put forward by the Council of the 
Institution would be better postponed until 
after the appearance of the full report on the 
training of technicians, to which the memo- 
randum is, in effect, an introduction. 

The memorandum and the report which will 
follow it have been prepared not with the 
intention of drawing a distinction between pro- 
fessional engineers and other grades of personnel 
working in the engineering field, but because 
the Council believe it to be their duty to collect 
and co-ordinate the views of the various 
branches of the industry and sometimes to help 
those branches to assess their. future require- 
ments. There appears to be a fundamental 
misconception of the views of the Council of 
the Institution in this respect. Nor is it the 
desire of the Council to coin a term or definition 
for people who ‘‘ veer ”’ from a particular course 
of study or who fail to reach @ particular educa- 
tional standard. The term “ technician ”’ is 
employed to connote that large body of 
invaluablé technical workers in industry for 
whom, in the view of the Council, and we 
believe of industry also, inadequate education 
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and training provision is at present made. We 
refer, of course, to people engaged in such 
activities as draughtsmanship, testing, &c. 
If exception be taken to the term “ technician,” 
what better alternative do you suggest ? 

It is, of course, at the post-Ordinary National 
Certificate stage that appropriate facilities for 
the education and training of these important 
people are, in our view, inadequate. 

I would emphasise that the Council of the 
Institution are in no way attempting to “ create 
a new class of man within the engineering 
field.” It is merely attempting to define an 
existing group of men in industry and to ensure 
that adequate educational facilities are pro- 
vided for that group. 

Your plea for the training of technicians to 
be on such lines as will provide adequate oppor- 
tunity for transfer at any appropriate stage to 
professional engineering courses is, of course, 
merely reiteration of the views which have been 
expressed on more than one occasion by the 
Council of the Institution in reports prepared 
by my Committee. You may rest assured that 
this matter will be, as always, prominently in 
the minds of the members of my Committee 
while the report which has been requested by 
the Council of the Institution is being prepared. 

A. P. M. FLEMING, 
Chairman, Education and Training 
Committee of the Institution of 
Electrical Engineers. 
London, W.C.2, March 18th. 





CIVIL SERVICE ENGINEERS 


Sir,—The reference in your leading article 
dated March 18th, to the proposed investigation 
of the position of engineers within the Civil 
Service would be well worth extension to include 
those in railway service also. The Treasury 
is by no means alone in deciding to create 
** electrical and mechanical engineers.”’ 

The administrators of the Railway Executive 
have likewise in their ‘‘ wisdom ” blundered on 
the same lines by deciding to abolish the posts 
of Chief Mechanical Engineer in the Regions 
and to substitute ‘“‘ mechanical and electrical 
engineers.”’ 

Not only does this risk the lowering of pro- 
fessional standards to which you so rightly 
draw attention, but at the same time creates 
a professional farce which should be resisted 
by engineers as a whole. GUILDSMAN 

London, March 22nd. 





Literature 


SHORT NOTICES 


Soil Erosion : Its Prevention and Control. 
Chief Editor, L. Venkatakrishnan. Madras: 
Government Press. Price 6 rupees.—This book 
has been prepared as a textbook for the use of 
departmental officers and others concerned 
with the prevention and control of soil erosion, 
and for teaching the subject in the agricul- 
ture and forest colleges of Madras. References 
are made to the incidence and control of soil 
erosion in various parts of the world and 
these are amply illustrated by photographs. 
A general description of the causes, extent, 
and consequences of soil erosion in the past 
and at the present time is given, and this is 
followed by a number of chapters on methods 
of control and elimination; for example, 
by contour trenching and afforestation, terrac- 
ing, correct farming methods, and the use of 
dams. There are also chapters devoted to 
wind erosion, the control of floods, and the 
relation between soil conditions and the spread 
of malaria. Finally, there is an appendix of 
rainfall statistics for Madras and a. biblio- 


graphy. 
Civil Engineering for the Clerk of Works. 


By V. C. Whiting and K. Mills. London: 
Longmans Green and Co., 6 and 7, Clifford 
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Street, W.1. Price 12s. 6d.—This book is 
designed to explain elementary principles to 
the civil engineering operative, and thus to 
supplement the practical experience which 
he has already obtained—a step which is 
necessary before he can reach the position of 
foreman or clerk of works. Thus, it explains 
how to read and understand drawings and 
plans, specifications and bills of quantities, 
and methods of measurement. There are 
chapters concerned with the setting-out of 
works, the specifications of materials, the 
mixing and placing of concrete, and the opera- 
tion of plant. All these subjects are treated 
from the clerk of works’ viewpoint, and the 
type of records which he should keep are 
explained. It seems to us that in one or two 
instances the relative importance given to 
various topics is slightly disproportionate, 
but there are many useful hints and much 
information is given. 





Soil Mechanics for Civil Engineers. By 
Bernard H. Knight, D.Se. London: Edward 
Arnold and Co., 41, Maddox Street, W.1. 
Price 21s.—There is considerable literature 
available on the subject of soil mechanics, 
but the newcomer to the subject has difficulty 
in finding a suitable textbook, since the litera- 
ture is generally of a restricted or advanced 
nature. This book is a comprehensive and well- 
written introduction ; it is designed primarily 
as a work of post-graduate standard, and 
advanced and lengthy mathematical proofs 
have been avoided in order to make it of inter- 
est to all civil engineers who wish to become 
acquainted with the principles of soil mecha- 
nics. The basic mathematical principles of the 
subject are described and the properties and 
classifications of soils are given, the latter being 
clearly summarised in tabular form.  Soil- 
testing, soil surveys, and the loading and 
stabilisation of soils are also dealt with. There 
is a final chapter on the behaviour of soils in 
earthworks, and the book concludes with a 
comprehensive list of references. 





BOOKS RECEIVED 


Practical Drawing. By H. F. Tirrell. London : 
MacMillan and Co., Ltd., St. Martin’s Street, W.C.2. 
Price 7s. 6d. 

A_ Glossary of Wood. By Thomas Corkhill. 
London : The Rema Press, Ltd., 33, Tothill Street, 
S.W.1. Price 21s. 

Highway Bridge Design. By David Y. Hill. 
London: Charles Griffin and Co., Ltd., 42, Drury 
Lane, W.C.2. Price 42s. 

Lord Kelvin. By A. P. Young. London: 
Longmans Green and Co., Ltd., 6 and 7, Clifford 
Street, W.1. Price 1s. 6d. 

Horology. Second edition. By J. Eric Haswell. 
London : Chapman and Hall, Ltd., 37, Essex Street, 
Strand, W.C.2. Price 16s. 

Theory of Limit Design. By J. A. van den Broek. 
London : Chapman and Hall, Ltd., 37, Essex Street, 
Strand, W.C.2. Price 21s. 

Atoms, Electrons and Rays. By John Rowland. 
London: Paul Elek Publishers, Ltd., 38, Hatton 
Garden, E.C.1. Price 4s. 6d. 

Everyman’s Mathematics. By F. G. Brown. 
London: Angus and Robertson, Ltd., 48, Blooms- 
bury Street, W.C.1. Price 36s. 

Electrical Measurements. By E. Molloy. London : 
George Newnes, Ltd., Tower House, Southampton 
Street, Strand, W.C.2. Price 5s. 

Electric-Motor Control Gear. By J. L. Watts. 
London: Iliffe and Sons, Ltd., Dorset House, 
Stamford Street, S.E.1. Price 5s. 

Velocity-Modulated Thermionic Tubes. By A. H. 
W. Beck. London: Cambridge University Press, 
Bentley House, N.W.1. Price 15s. 

Reinforced Concrete Designers’ Handbook. Fourth 
edition. London: Concrete Publications, Ltd., 14, 
Dartmouth Street, S.W.1. Price 15s. 

Model Jet Reaction Engines. By C. E. Bowden. 
London: Percival Marshall and Co., Ltd., 23, 
Great Queen Street, W.C.2. Price 3s. 


——_»>————__ 


CorrEection.—The book entitled ‘‘ Railway and 
Other Steamers,”’ by C. L. D. Duckworth, B.Se., 
M.I1.C.E., and G. E. Langmuir, M.A., LL.B., pub- 
lished by Shipping Histories, Ltd., of Glasgow, 
which was reviewed in our last week’s issue, is 
priced at 30s., not 3s., as stated. 
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Marine Diesel Engines 
INSTITUTION OF MECHANICAL ENGINEERS 


£* an extra general meeting of the Institu- 
tion of Mechanical Engineers, held on 
Friday of last week, March 18th, Captain (E.) 
William Gregson, R.N.R., M.Sc., President 
of the Institution, was in the chair, and a 
Paper, “Some Current Types of Marine 
Diesel Engine,”’ was presented by Mr. C. C. 
Pounder, M.I. Mech. E. An abstract of the 
paper is begun elsewhere in this issue and a 
report of the discussion follows. 


DISCUSSION 


Sir Harry Ricardo, B.A., LL.D., F.R.S. 
(Past-President), who opened the discussion, 
asked the author whether he had ever con- 
sidered seriously the use of sleeve valves in 
his really large engines. The sleeve valve 
first appeared a little over forty years ago 
as a pleasure car engine, and won temporary 
success by virtue of its silence; but he was 
convinced that that was not and never really 
had been its proper sphere at all. It throve 
best on really hard work, not just pottering 
about, and it was for that reason that he had 
pressed hard for its adoption for high-powered 
military aircraft. So successful did it ulti- 
mately prove to be that over 200 million h.p. 
of sleeve valve aero-engines were turned out 
in this country before and during the war 
years, and, had not the gas turbine arrived, 
all military aero-engines built in this country 
would by now have been sleeve valve engines, 
for Rolls-Royce, notwithstanding the great 
success of their “ Merlin” and “ Griffon ” 
engines, had turned over to the sleeve valve 
for all their latest range of piston engines. 

The great advantages of the sleeve valve, 
to his mind, were its almost complete 
immunity from wear and (and this was 
contrary to popular belief) its freedom from 
thermal stresses. In the single sleeve- 
valve engine of the Burt-McCallum type, 
relative motion between the piston rings and 
the liner never ceased, so that there was no 
breakdown of the hydrodynamic oil film at 
the end of the stroke and therefore virtually 
no abrasion and no corrosion wear. Such 
little wear as did take place appeared to be 
due to abrasion only, and as such was dis- 
tributed more or less evenly throughout the 
whole length of the piston ring travel, and 
did not appear as a deep and localised groove 
at the point where the top piston ring came 
to rest, as was the case in all internal com- 
bustion engines with stationary liners. 

In their early experiments they found that 
using the same cast iron for either the sleeve 
valve of a diesel engine or the liners of a 
poppet-valve diesel engine the maximum 
depth of wear of the former was little more 
than one-tenth that of the latter. That had 
been fully borne out in service. 

Again, in the two-stroke version, the sleeve 
valve provided a means of combining end-to- 
end seavenging with a single piston with 
any desired phase relation, ample port area 
and a very compact engine. The conclusion 
to which he had come was that for diesel 
engines there was a lower limit of size for 
which the sleeve valve was suitable, probably 
around 50 h.p. per cylinder ; but he knew of 
no upper limit, and he would expect that its 
non-wearing and heat-dispersing capacity 
would be of increasing value the larger the 
size. To him, this was a disappointing con- 
clusion, because he was much more concerned 
with the smaller sizes of engine; but he 
would dearly like to see someone like the 
author “have a crack” at a really large 





sleeve-valve cylinder, either two stroke or 
four stroke. 


INDICATORS 


On another point he was grateful for the 
author’s warning remarks about indicators, 
but personally he would go much further. 
He did not believe that there existed to-day 
any indicator, optical, mechanical or elec- 
trical, which could be relied upon to record 
the indicated mean pressure of a diesel engine 
to within 5 per cent, if that. When, as in the 
diesel engine, the high-pressure portion of 
the diagram was all crowded up at one end 
of the card, and when the maximum pressure 
was five, six or even seven times the mean, 
a very slight error in phasing would involve 
a very large error in the recorded mean 
pressure. 

He thought that he was right in saying that 
an error in phase angle of only one crankshaft 
degree would entail an error of nearly 3 per 
cent in the area of the diagram. When one 
took irto account all the possible causes of 
phase error, such as elasticity in the operating 
gear, wire drawing in the indicator passage, 
inertia of the indicator piston and so on, it 
became frankly impossible to ensure correct 
phasing. Phasing after bringing the com- 
pression-expansion curves into line could in 
his experience introduce quite a large error, 
for owing to heat losses during compression 
and around top centre the expansion line, if 
correctly phased, must lie well below the 
compression, but it was impossible to judge 
within a degree or so how much below it 
should lie, and by no means easy to say, if it 
did not coincide, whether it was lying above 
or below. 

Although the indicator was an mvaluable 
instrument for giving information about 
what was going on inside the cylinder, he 
had come to distrust it completely as a means 
of measuring the horsepower of internal com- 
bustion engines. With the steam engine, of 
course, it was quite another story, for the 
diagram being by comparison more nearly 
rectangular, an error in phase was of far less 
importance. 


NoIsE AND VIBRATION 


Dr. S. Livingston Smith (Member of 
Council), referring to noise and vibration, 
said that was a problem which they were at 
present investigating, and recently they had 
carried out comprehensive investigations 
on three passenger vessels, and further tests 
were projected. It was hoped that the results 
of those investigations would eventually be 
published, but meanwhile he could say this, 
that they had strongly indicated the dominant 
importance of structure-borne noise, par- 
ticularly in noisy ships. If, of course, the 
ship was a quiet one, possibly other noises 
became more predominant. One influence 
of this was that the fitting of sound-absorbent 
material in the engine-room was unlikely, 
at any rate by virtue of its sound-absorbent 
properties, materially to reduce the trans- 
mission of noise to accommodation spaces, 
though it might make life more tolerable for 
the engineers. 

They were thus driven back, it seemed to 
him, on one or both of two possible expe- 
dients: either to insulate the engine from 
the structure by means of rubber mountings 
such as the author had described, or to damp 
out the structure-borne noise at the receiving 
end by sound-insulating the cabin structures, 
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and so on. Both methods were full of prac. 
tical difficulties, but they were under investi. 
gation, and it might be that a solution would 
be found on those lines. 


CRANKCASE EXPLOsions 


Dr. G. B. Davies, in connection with crank. 
case safety, described briefly the chemi try 
of the combustion of a crankcase atmosphere, 
and said that it was quite impossible for any 
unpleasant occurrence to take place unless 
a robust source of ignition was present in 
the crankcase. That could arise only as a 
result of a mechanical defect, say a large 
portion of metal running at 400 deg. to 
500 deg. Cent. The permanent gas content 
of the crankcase atmosphere invariably 
included 15 or more per cent of oxygen and a 
negligible quantity of oil vapour. However, 
if } to 14 gallons of lubricating oil was dis. 
persed as fine droplets in several thousand 
cubic feet of crankcase atmosphere, that 
atmosphere could be ignited at normal 
crankcase temperatures if an energetic source 
of ignition was present. Unfortunately, it 
was quite impracticable to render the lubri- 
cating oil non-inflammable, because at least 
one part of extinguisher fluid would need to 
be added to two parts of lubricating oil to 
achieve that end. 


S1zE OF ENGINES 


Mr. H. Desmond Carter (Member of 
Council) said that he and the author were on 
common ground on at least three points, 
namely, the advocacy of the two-cycle 
type, the system of port control of air inlet 
and exhaust discharge, and the direct 
coupling of slow-speed engines to propellers. 
His own experience was in quite a different 
field from that of the author, in that it was 
concerned, with marine engines, with powers 
up to 1500 b.h.p., so that naturally he 
hesitated to make certain comparisons ; yet 
perhaps those from another field might have 
a bearing and might stimulate thought. 

Whilst he was on common ground with 
the author (in, of course, the smaller power 
range in which he was interested) in advocat- 
ing direct-coupled, slow-speed engines, he 
must say that when he considered the size 
of these slow-speed engines of 5000 or 
6000 h.p., which on another occasion 
Sir Harry Ricardo had referred to as 
“ cathedrals,” he felt torn violently both 
ways. He knew and admired the direct- 
coupled, slow-speed engine and knew its 
many virtues; on the other hand, he 
hesitated somewhat when he thought of the 
size of these big engines, although perhaps 
to the author’s eye they looked sleek and 
compact compared with the engines of several 
years ago. It would be interesting to know 
whether, in the author’s view, such engines 
were likely to be the ultimate solution, 
looking, say, ten to twenty years ahead. 


FuEL Costs 


Mr. R. K. Craig said that the author had 
spoken of the advantage of the diesel engine. 
Personally, he wished to give a few figures 
from which people could draw their own 
conclusions. These figures compared the 
diesel with the modern turbine. The author 
would not mind his mentioning them, as 
turbines were mentioned in the paper. The 
cost of fuel to-day to run a diesel in one of 
their ships, engined as mentioned by the 
author in the table at the end of the paper, 
but twin screw, was £268 per day, bunkering 
at Aden, and for a similar ship with turbines 
was £230 per day. Bunkering at Curacao, 
the figures were £242 for the diesel against 
£169 for the turbine. Taking the average 
price of fuels at the main bunkering ports 
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of the world, the figures were £310 for diesel 
and £283 for turbine per day. These figures 
were for identical ships as far as the hull was 
concerned at a speed of 16 knots. 

He would like to say that the engines men- 
- tioned by the author were very good running 
jobs, and very quiet ; the only noise in the 
engine-room was the scavenge blowing. 
The only drawback that he could see was the 
time taken for survey, even if there was 
nothing to do but to suit the requirements 
of the classification societies, and that led to 
considerable expense. 


IMPROVED SCAVENGING 


Mr. A. D. Edmond, B.Se. (Eng.) (Member 
of Council) said that the author had pre- 
sented an up-to-date picture of the state 
reached in the design of the two-stroke 
diesel engine as constructed by Harland and 
Wolff, and had made valuable observations 
on the details of construction and perform- 
ance of these large units. The exhaust 
piston valves with longitudinal scavenging 
had contributed much to the success of the 
performance of the two-stroke unit. The 
early engines had a comparatively small 
exhaust piston valve diameter, but in the 
latest engines full diameter piston valves 
were used, and these, in his view, repre- 
sented a vast improvement over the smaller 
valves employed in the earlier designs. 

It was of interest to note that it was 
indicated on the last page of the paper that 
better scavenging was the key to further 
progress in the design of diesel engines, yet 
it was stated that there was a central core 
of air in the cylinder of which proper use in 
combustion was not made. It was not stated 
in the paper what this proportion of unused 
air was, but he thought that it was probably 
of the order of 40 per cent of the air present. 
The scavenge air was given a swirling motion 
on entering the cylinder, but this to some 
extent was destroyed during compression. 
It would be interesting to know whether 
the author had ever attempted to produce 
orderly turbulence during compression as an 
aid to the destruction of this core of unused 
and inert air. 

While higher mean effective pressures 
would result from the utilisation of a larger 
proportion of the air, and higher mechanical 
efficiency was likely to be secured, care 
would obviously have to be taken to see 
that this was not done at the expense of 
thermal efficiency. If it was possible to 
utilise more of the core of inert air and get a 
higher mean effective pressure one would 
get a higher mean cyclic temperature and 
the temperature of the exhaust would be 
higher also. That was not advantageous to 
good thermal efficiency, and so one came back 
to the old problem of the inherent defect of 
the reciprocating engine, namely, that its 
expansion stroke was no longer than its 
compression stroke, and that it was not well 
suited to the low-pressure end of the diagram. 


CRANKCASE EXPLOSIONS 


Wing-Commander T. R. Cave-Browne-Cave, 
C.B.E. (Member of Council), said he wished 
to refer to two points, both of which had been 
mentioned before. The first was that of 
crankcase explosions. He spoke about that 
with great diffidence, because his experience 
of that trouble was very small indeed ; they 
did, however, consider the question a good 
many years ago, with the first compression- 
ignition engine used in aircraft. The reason 
for considering it there was that for the pur- 
poses of lubricating oil cooling he had been 
very anxious to take the whole of the air used 
by the engine through the crankcase. They 
tried it secretly—in spite of the author’s 
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friends, the civil servants who sat in offices— 
and found that so far as lubricating oil cooling 
was concerned it was most successful; it 
gave all the cooling that was necessary and 
much more. When, however, they confessed 
their sin they were told that they had to take 
the thing away, because of the danger of 
crankcase explosion. 

The appreciation which they made then 
was on these lines. They thought that there 
were two methods of attack : either to main- 
tain the mixture in the crankcase too rich 
ever to explode, or alternatively to go to 
the other extreme, and make the mixture too 
weak to explode. They contended that if, 
in the interests of oil cooling, they took all 
the air through the crankcase the mixture 
would be a great deal too weak to explode. 
They did a sum on these lines: knowing 
the amount of oil consumed, it would mean a 
mixture strength of 1/10 or 1/100—at any 
rate, only a small fraction of the smallest 
strength which could be made to ignite, even 
if it were compressed. It was considered, 
however, that that was taking an undue risk, 
and they were not allowed to use it. 

He thought that the too-weak method, 
putting a great quantity of air, all the air 
of the engine, through the crankcase, was 
probably well worth trying, but the argument 
used against it was, “That is all right as 
long as the engine is running, but when the 
engine stops, if you have still a bearing which 
is red hot, your mixture will gradually get 
dangerous, and you may get a bang as a 
result.” He had not been convinced, but 
he had no doubt that the caveat was a wise 
one. 

He thought in any case that one of the 
wisest precautions to take against the pressure 
building up to a dangerous extent was to 
see that the relieving valves, the explosion 
traps, had the smallest possible inertia. That 
was very important indeed. He suggested 
that those valves should be made of the 
thinnest metal which would resist the back 
suction which might follow an explosion. 
The illustration in the paper indicated that 
they had a good deal of reinforcement, which 
must add to the inertia of the valve quite 
considerably, and therefore, he thought, 
would increase the build-up of pressure before 
it was relieved. 


NoIsE 


The second point was noise. He had had a 
great deal of very varied experience in connec- 
tion with noise problems, and he would 
admit that neither of the two present bases 
of assessing noise which had been mentioned 
was really satisfactory, because they did not 
deal with the thing which mattered. The 
offence caused by noise was a psychological 
matter, and what mattered was what was 
the effect produced on the person who com- 
plained. There was a great deal to be said 
for having a scale of noise offence in the 
following somewhat primitive form. At the 
top end there would be the noise level which 
really constituted pain—l20 decibels, or 
something of that order. If that were 
avoided, the next thing which really mattered 
was the noise level at which conversation 
became difficult. He did not think that it 
really mattered very much what one had 
between those two ; if pain was avoided, not 
much further benefit was obtained until one 
got down to the level where one could talk 
without much difficulty. There was another 


‘level, a little below that, at which it was 


possible to telephone with reasonable comfort. 
Below that he thought that the actual magni- 
tude of the noise was quite unimportant ; 
it was the nature of the noise which then 
became the factor of sole importance— 
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whether it arrested attention, whether it was 
irregular, whether it was annoying in some 
other way. That was purely a psychological 
factor, but a great deal too much quantitative 
importance was being attached to the 
measurement of noise. 

The author was undoubtedly right in 
saying that the only noise that mattered 
was the structure-borne noise. He himself 
was certain that no air-borne noise got from 
the engine-room to the passengers’ cabins. 
It depended very largely on the nature of 
the structure in the immediate neighbourhood 
of the person who was listening, and the best 
precautions which could be taken in the 
engine-room were to keep mechanical vibra- 
tion out of the ship’s structure as far as 
possible. Why was the modern motor car 
a great deal quieter than the early one ? 
Not because the engine was quieter, but 
because the engine sat on some rubber. 


AUTHOR’S REPLY 


Mr. C. C. Pounder, in a brief preliminary 
reply, said that what had struck him more 
than anything else about the very useful 
discussion which had taken place was that 
out of ten speakers all but one had referred 
to crankcase explosions, and probably the 
one exception only refrained because every- 
body else had mentioned the subject. The 
brief section of the paper which dealt with 
crankcase explosions was introduced into 
the paper to see what the depth of interest 
in the matter was. It had been his unkindly 
fate quite recently to be involved in what 
was the greatest engine-room mishap that 
had ever occurred in the British mercantile 
marine in peacetime. He could not refer to | 
the ship, because the matters were still 
before the Court on the claims of the people 
who were killed and injured, but he could 
say that the ship was seventeen years old 
and had had a remarkably successful life 
and done wonderful things during the war. 
She had been undergoing reconversion, 
which was over, and had had two or three 
days’ successful trials, and then the mishap 
occurred which led to the loss of the lives of 
twenty-eight men and more than that number 
injured. Those who saw those men at the 
public inquiry felt, he was sure, that if they 
did nothing else for the rest of their lives 
but prevent anything like that on any scale 
whatever happening again, they would not 
have lived in vain. He was very interested 
in everything that had been said on the 
subject, but would leave the point now. 
Another day it might be possible to come 
back to it very much more fully. He was 
interested to hear that Dr. Livingston Smith’s 
research association was looking into some 
of the points. 


—_»———— 


We pine Asstracts.—The International Insti- 
tute of Welding, which was founded last year with 
the support of the welding societies of eleven coun- 
tries in Western Europe, North America, South 
Africa and Australasia, announces that a quarterly 
‘* Bibliographical Bulletin for Welding and Allied 
Processes ’’ will be published in the near future. 
The preparation of the Bulletin has been under- 
taken by the French Institute of Welding and all 
members of the International Institute are co- 
operating in furnishing abstracts of welding litera- 
ture published in their own countries. The bulletin 
will be printed in English and French and the 
arrangement will be in accordance with an elabo- 
rate subject classification, full references being given 
to the journals and publishers responsible for the 
originals. The bulletin will form a comprehensive 
guide to the current welding literature of the world 
and a valuable work of reference. The bulletin 
will be distributed in Great Britain by the Institute 
of Welding. The annual subscription is £2 5s., or 
£1 6s. 6d. to members of the member societies. 
Orders and enquiries should be addressed to the 
Secretary of the Institute of Welding, 2, Bucking- 
ham Palace Gardens, London, 8.W.1. 








336 


THE ENGINEER 






A High-Head Mine Pump 


self-balancing, 

fugal pump, of the split-casing type, built 
by Lee, Howl and Co., Ltd., of Tipton, Staffs., 
incorporates some interesting features in its 


NEW multi-stage, centri- 


design. This pump has been made to the 
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CENTRIFUGAL MINE 


requirements of the chief mechanical engineer 
of the New Consolidated Gold Fields, Ltd., 
and will deliver 18,000 gallons of water an 
hour against a total head of 2500ft. One of 
the photographs we reproduce shows the pump 
assembled at the maker’s works. It comprises 
two twelve-stage pumping units mounted on 
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PERFORMANCE CURVES 


a common bedplate and driven by a centrally 
disposed 420 h.p. motor. 

For many years pumps with split casings 
for heads up to 2500ft have been made by the 
firm. Split casings make it possible to inspect 
or remove working parts without breaking 
pipe-joints or disturbing the alignment of a 
pump. A drawback in the design, from the 


“ o 


“oom | woe” | oo |" eum |“eeuee 


a 





PUMP WITH UPPER CASING 


users’ points of view, was that the diffusers and 
other internal passages were made separate 
from the main casing and were not split. For 
this reason, when it was required to dismantle 
a pump, it was necessary to lift out all these 
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parts, together with the shaft and impellers, 
and then thread them off one by one as the 
impellers were removed. This procedure 
involved a considerable amount of time in 
some cases, particularly when dismantling a 
pump which had been used for handling hard 
or corrosive waters. 

It was to overcome difficulty in dismantling 
for inspection and maintenance that the new 
pump was primarily designed. In it, the 
diffusers are replaced by volute passages, which, 
together with the internal passages, are cast 
integral with the pump casing and are split 
on the horizontal centre line. The pump- 
shaft bushes are also split to permit their easy 
removal. By this new arrangement, when the 
top half casing has been removed, all renewable 
parts are immediately accessible. We are 
informed by the makers that, in the works, 
the top half of a pump unit has been com- 
pletely removed in the short time of 14 hours 
by two fitters. 

We reproduce a curve we have received 
from the makers, which shows the head, 
horsepower and efficiency at varying quantities 
for the 2500ft-head pump. It will be seen 
that the pump has a maximum efficiency of 
over 70 per cent over a wide range from 250 
to 485 gallons per minute. 

From the illustration which shows an eight- 
stage unit of the new pump with its top half 
casing removed, it can be clearly seen how, 
by forming the volutes and the axial passages 
integral with each half of the casing, sub- 
stantial internal ribs have been introduced 
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to impart strength and rigidity. With these 
ribs, any tendency the casing might have to 
distort under high internal pressure is co\i:ter. 
acted. The makers have also eliminated the 
use of balancing discs in the new pump. ‘hese 
discs normally dissipated an appreciable cuan- 
tity of high pressure water, particularly after 
wear had been caused by the handling of crit. 
laden fluids. 

With this new design of pump, the number 
of stages can be arranged in any multiplo of 
two, whereas in previous designs the si:iges 
were arranged in multiples of four. 

The high degree of hydraulic balance attained 
can be seen from the diagram showing the 
flow of water through an eight-stage pump of 
the improved design. 

Water enters the suction branch situated 
at the side and centre of the pump and flows 
through the suction passage into the eye of 
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PUMP FLOW DIAGRAM 


the first impeller. Here it is picked up by the 
impeller blades and passes through the impeller 
to the volute passage in the casing, where 
velocity energy is converted into pressure in 
the expanding passage. The water then passes 
over to the second stage impeller, whence it 
flows in the same axial direction as through the 
first impeller. It then flows axially through 
passages to the left-hand end of the casing, 
to enter the third and fourth impellers, which 
are opposite hand to the first and second impel- 
lers, so that the direction of flow is reversed 
towards the centre of the pump. The water 
passes across the centre of the pump and 
through the fifth and sixth impellers, whence 
it is taken through passages to the right-hand 
end of the casing and enters the seventh and 
eighth-stage impellers. From the final-stage 
impeller, the water flows towards the centre 
of the pump, and in the same axial direction 
as in the first two impellers. At the centre of 
the pump the water flows out through a dis- 
charge branch on the opposite side to the suc- 
tion branch. Although the above descrip- 
tion refers to flow in eight-stage pumps, it 
applies also to pumps having four, six, ten or 
twelve stages. 





Books of Reference 


DrrecTrory OF SHIPOWNERS, SHIPBUILDERS AND 
Marrné Enarneers, 1949. The Directory Pub- 
lishing Company, Ltd., 33, Tothill Street, West- 
minster, 8.W.1, 30s. net.—For the third year 
in succession this directory has reached us early 
in the year, in spite of the various changes of ships’ 
names and corrections, often heavy, which have 
had to be made, owing to the passing of ships from 
Government control back to the direct control 
and possession of the shipowners. In general the 
arrangement of the volume remains unaltered. 
In the first half of the directory a list of the ship- 
owners of the world and their fleets is given, with 
technical particulars of the hull and propelling 
machinery, and the names of the directors and 
officials of the companies. The second half of the 
directory contains similar information concerning 
shipyards, ship-repairing establishments and marine 
engine works in all countries. In this year’s 
issue the fleets of ships owned and operated by 
British Railways are included in a special section 
entitled the Official Appendix, which contains 
information regarding the various Government 
departments. A separate section is set apart for 
the various Classification Societies, and the direc- 
tory closes with a valuable series of indexes of 
ship names, companies, and telegraphic addresses, 
along with a personal index. The directory has 
been revised under the direction of Mr. John P. 
Taylor, the editor of The Shipbuilding and Shipping 
Record. 
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Gas Turbines for the M.W.B. 
Ashford Common Pumping 
Station 


Ar the last meeting of the Metropolitan Water 
Board it was announced that approval had 
been given to the provision of three gas-turbo- 
alternators for standby power supply at the 
Board’s projected Ashford Common pumping 
station. 

The Ashford Common filtration and pump- 
ing station, for which an expenditure of about 
£4} million has been approved, will have a 
mean duty of some 6000 water horsepower. 
Normally the pumps will be driven by elec- 
tricity purchased from the British Electricity 
Authority, but to keep down the maximum 
demand charges, which are highest in day- 
time during the four winter months, diesel- 
driven alternators will be installed, capable 
of taking about one-half of the pumping load. 
They will be run as required in winter at times 
of peak load relief, and also during peak water- 
demand periods in the summer, so as to cut 
down the maximum load on the Grid. 

Since it is of great importance that there 
shall be no interruptions in the running of the 
station, it is necessary to provide a complete 
standby source of power. This is partly pro- 
vided by the diesel-driven alternators already 
mentioned, but the remaining load can be 
taken by the three gas-turbine-driven sets. 

Amongst the reasons given by the Metro- 
politan Water Board for choosing this new 
form of standby plant is that it was thought 
desirable to obtain experience as early as 
possible of the gas turbine as a prime mover, 
since this may be used in other projected 
works. For this particular standby applica- 
tion the load factor expected is very low, and 
fuel efficiency is of secondary importance. 
Gas turbine sets also have the merits for this 
application of being quickly started in emer- 
gency, of being low in initial and maintenance 
costs, and of occupying less space than the 
equivalent diesel-driven plant. 

To obtain the widest possible experience, 
tenders for three units, each by different makers, 
the Brush Electrical Engineering Company, 
Ltd., the English Electric Company, Ltd., and 
the Metropolitan-Vickers Electrical Company, 
Ltd., have been accepted. The table below 
gives the tender prices, the capacity and the 
guaranteed fuel consumptions for the three 


units. - 
Maker Capacity, Price Guaran- 
kw (inclusive teed con- 
of Provi- sumption, 
sionalsum, B.Th.U./ 
about 7 kW-hr. 
per cent) 
Brush abe 2500 £44,935 22,400* 
English Electric re 1875 £52,702 21,325t 
Metropolitan- Vickers 2500 £74,820 20,400 ¢ 


*Calculated on gross calorific value of fuel. 

{Calculated on net calorific value of fuel. 

Owing to the very low load-factor expected 
of this purely standby plant, fuel efficiency is of 
secondary importance and this fact should be 
borne in mind when studying the consumption 
figures. 

In addition to the prices quoted above, 
which are all subject to variation, a sum 
estimated at about £5500 will be incurred for 
parts common to all three units. The designs 
of the three units are such as to fit in well with 
one another from the point of view of the lay- 
out of the pumping station, particularly as 
regards the remote control and indication 
system for all the plant, which is a feature of 
the Ashford Common scheme. 

In the lay-outs of the Brush and Metropoli- 
tan-Vickers units, each of 2500kW capacity, 
the combustion chambers,as at present designed, 
are multiple, spaced around the axis of the 
compressor, but in the English Electric 1875-kW 
unit a single combustion chamber is used. 
In the case of the Brush and the English Elec- 
tric units the turbine driving the compressor 
Tuns at a higher speed than the load turbine 
but in the case of the Metropolitan-Vickers 
design both run at the same speed, the alter- 
nator being driven through gearing. 

It is interesting to note that when inviting 
tenders for these units the Metropolitan Water 
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Board specification covered three sinple open- 
cycle combustion turbines and alternators for 
standby use only or, alternatively, two simple 
units for standby use and a third, incorporating 
heat-exchanger, intercooler, water injection, or 
other means, to improve efficiency, for peak- 
load relief. The decision as to whether this, 
more efficient, third unit would be economic 
was to be based on a comparison between the 
sum of the first cost and the capitalised run- 
ning costs in the case of Diesel and gas turbine 
respectively. As a result, none of the alter- 
native more complicated arrangements sub- 
mitted was found to be worth while. 


a 


The Generating Plant Shortage 


At the annual luncheon of the Electrical 
Development Association on Friday, March 
18th, Lord Citrine, Chairman of the British 
Electricity Authority, responded to the toast, 
‘* Electrical Development,’’ proposed by Mr. 
Hugh Gaitskell, Minister of Fuel and Power. 
Abstracts from Lord Citrine’s speech are 
reproduced herewith. 





Most. of the restrictions from which the 
electrical industry suffers are a direct conse- 
quence of the serious shortage of generating 
plant. Without adequate generating plant 
you cannot have rapid and full electrical 
development. Despite restrictions the load 
continues to mount. As matters stand, over 
90 per cent more electricity is being consumed 
than in 1938, and even at the peak periods 
over 50 per cent more than in 1938 is being 
carried by the existing plant. The natural 
query arises, when will we be able to meet the 
full needs of consumers ? I am bound to say, 
quite emphatically, that on present signs 
there is no prospect of doing this until 1953. 

Why is this? Long before vesting day the 
Central Electricity Board had prepared plant 
programmes providing for the expansion of 
generating plant capacity rising to nearly twice 
the maximum rate ever achieved before the war. 
Due warning was given to manufacturers of 
turbine and boiler plant as far back as June, 
1945. This was in order that they could prepare 
for the manufacture of plant on the scale 
required to meet our home needs in addition 
to that which would be required for export. 
It was inevitable that difficulties would be 
experienced in the immediate post-war years 
in regard to adequate: supplies of labour and 
materials, particularly steel. 

Experience has shown that in formulating 
the programme for additional capacity there 
had been a tendency to set unduly high targets. 
Certainly, the stepping up of the programme, 
as described in the White Paper ‘“ Capital 
Investment, 1948,” was unrealisable. We were 
authorised to commission in 1948, for example, 
1150MW of plant, but we actually obtained 
566MW, less than half of the anticipated 
amount. Disappointing as this result was, it 
represented slightly more than the pre-war 
average. 

In November last it was decided that the 
publication of such over-optimistic programmes 
was misleading to the public, and an attempt 
was made to produce more realistic figures, the 
estimates of additional capacity anticipated 
for commissioning in 1949 being reduced from 


1600MW to 996MW. The revised figures for: 


the years 1950 and 1951 are 1150MW and 
1556MW respectively. Deliveries will have to 
be substantially stepped up beyond these figures 
for the years 1952 and 1953 if we are to break 
even with the load without keeping in service 
an unduly large proportion of plant over 
twenty-five years old. We are at present using 
some 614MW of obsolete plant, and this may 
rise to as high as 1624MW of plant over twenty- 
five years old by the end of 1953. For the year 
1949, as I have said, we estimated in November 
last that we should be able to commission 
996MW of plant during the year. It was 
recognised that even that reduced amount 
would require a great effort on the part of 
everyone concerned, particularly when one 
remembers that the highest amount of plant 
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ever installed in the history of the industry 
was 768MW in 1938. 

Despite the care with which the estimates 
were prepared—every single station and set 
being examined—I have an uneasy feeling 
from the reports I see from time to time that 
the estimate for this year may not be achieved. 
i hope I am mistaken in this, but when I read 
that on a particular site instead of seven 
boilers being commissioned during the year the 
boilermakers can only now guarantee two 
boilers, you will understand my concern. 

The causes of this situation are complex 
and it is difficult to blame anyone; certainly 
least of all the British Electricity Authority 
who inherited this position. Great as has been 
the increase in manufacturing capacity and 
valiant as are the efforts that have been made 
to keep'the proper balance between civil engi- 
neering and manufacturing, bottlenecks and 
shortage of labour and materials are constantly 
showing their effect in hampering the realisation 
of our programme. Boilers, tubes and pipework 
continue to furnish the greatest obstacles to 
the expansion we wish to achieve, but it should 
never be lost sight of that manufacturers of 
these products and of heavy electrical plant 
are required to export up to nearly 40 per cent 
of their output in order that our country may 
be provided with food, clothing and raw 
materials. 

What prospects are there, in these circum- 
stances, of British industry embarking on the 
vast re-equipment that is needed to secure that 
our industries are able to compete successfully 
with those of other countries, when the present 
world shortages of commodities have been 
overcome ? 

The ‘“‘ Economic Survey” which was pub- 
lished this week by the Government emphasises 
the need for increased production, and it is 
plain that the most likely way to achieve 
this is to put a greater horsepower at the 
disposal of each worker. This undoubtedly 
involves the greatly extended use of electrical 
equipment and apparatus. I have many times 
heard concern expressed at the exceptionally 
high rate of export of heavy electrical and 
boiler plant, and undoubtedly there is a feeling 
that we are equipping our potential competitors 
for a struggle which may come at a time when 
our own industries are at a comparative 
disadvantage. 





Transmitter at Hornby, Canada 


Two separate 50-kW transmissions are 
made from the same antenna tower at the 
Canadian Broadcasting Corporation transmitter 
at Hornby, Ontario, where the Commission’s 
two Toronto stations, CBL and CJBC now share 
the same aerial system. Difficulties were con- 
siderable. To avoid mutual interference between 
the stations it was necessary to design and 
install high-quality filters. The stations have 
separate transmission lines entering the hut 
at the base of the 647ft antenna tower. The 
equipment for the new transmitter was installed 
completely by Northern Electric, who had 
equipped CBL. The control engineer’s console 
has two sections now, each with its own instru- 
ments, controls and monitor speaker. CJBC, 
at 800 kc/s, now occupies one of the seven 
Class 1-A clear channels assigned to Canada by 
international agreement, with the stipulation 
that all the channels must be occupied by 
stations of 50kW or more. CJBC is the key 
station of C.B.C.’s Dominion network, which 
serves thirty basic and five supplementary 
stations. It is believed that only once before 
have two stations operated from one antenna : 
that was several years ago when two smaller 
stations on the west coast of the United States 
for a time shared one antenna. : 
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F.B.I. Presipent-ExLect.—At a recent meeting 
of the Grand Council of the Federation of British 
Industries, Sir Robert Sinclair, K.C.B., was nomi- 
nated President for the ensuing year. Among 
many other offices held by Sir Robert is that of 
Pro-Chancellor and Chairman of the Council of 
Bristol University. 
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A Hand-Operated Lifting 
Truck ~ 


THE accompanying illustration shows the 
Newton “ Hydratruck,” a hydraulic hand- 
operated lifting truck built by Power Jacks, 
Ltd., Valetta Road, Acton, W.3. This truck 
is designed to lift a load of 10 cwt to a maximum 
height of 4ft 8in, or a minimum height of 7in, 
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case of cast aluminium as illustrated herewith. 
The generator shaft accommodates two rotary 
commutators which are so connected that, 
whereas alternating current is supplied to the 
test terminals, direct current is passed through 
the coils of the ohmmeter. As tests are carried 
out on live circuits the “‘ earthometer ” embodies 
a live line detector in the form of a neon lamp 
fitted in the top of the case. 

To test the impedance of a complete earthing 





HAND - OPERATED 


it is claimed, with a great saving in time and 
effort. It takes fifty-five strokes of the pump 
handle and a time of about one minute to lift 
the load to the maximum height. 

The truck is 4ft 3in long by 2ft 6in wide over- 
all, and thus is small enough to be easily 
manceuvred in stores and machine shop gang- 
ways. The lifting platform is 2ft 6in square 
and can be tilted backwards or forwards to 
the extent of 3 deg. and 6 deg. respectively to 
facilitate load handling. This adjustment is 
controlled by a lever which can be seen at the 
top of the machine. The platform descends 
at a controlled speed which cannot be exceeded 
in any circumstances. Normally, the platform 
descends in about twenty seconds, but in the 
unlikely event of a failure of the hydraulic 
system, it cannot crash down, as there is a 
valve within the body of the lifting ram to 
control the descent. The platform can be set 
at any required height, and there is a hand 
braké which acts on the front wheels. We 
understand that each machine is tested by the 
makers with a proof loading of 124 cwt. 
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An Earth Impedance Tester 


THE impedance of a complete earthing 
circuit, which includes the resistance to earth 
of the earth electrodes at both the consumers’ 
premises and at the sub-station, can be quickly 
and easily measured by the ‘“ Megger” 
“‘ earthometer ” tester recently placed on the 
market by Evershed and Vignoles, Litd., 
Chiswick, London, W.4. 

This instrument is a development of the 
“‘earthometer’”’ tester which was introduced 
some, years ago by A. Reyrolle and Co. The 
original ‘“‘ earthometer”’ tester operated from 
the a.c. supply and measured the impedance 
of the complete circuit, using the neutral con- 
ductor of the cable in place of the live con- 
ductor, on the assumption that the impedance 
of both would normally be equal. 

In its up-to-date form the ‘ earthometer ” 
resembles the “‘ Meg ” earth tester, and consists 
of a hand-driven generator and a direct-reading 
moving-coil ohmmeter mounted together in a 
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circuit the terminal under the generator handle 
is connected to the casing of the consumer’s 
apparatus and the two terminals on the other 
side of the instrument are both connected to the 
neutral conductor at a lampholder or plug 
socket, using the neon lamp indicator to dis- 
criminate between live line and neutral. Having 
made these connections the switch button can 





** MEGGER’’ EARTH IMPEDANCE TESTER 


be pressed and the generator handle turned, 
giving the impedance reading on the instrument 
scale. 

The resistance to earth of an individual earth 
electrode can be carried out in a similar manner 
by connecting the single terminal to the elec- 
trode under test and connecting the twin 
terminals on the other side of the instrument to 
two spikes driven into the ground. 

In the form illustrated, the instrument covers 
two ranges—0 to 200 ohms by direct scale 
reading, and 0 to 20 by operating with the 
scale switch in the “divide by 10” position. 
Alternatively, a scale ranging from 0 to 50 
ohms is available. The instrument measures 
9in by 5}in by 6in and weighs 8 Ib. 

Whereas the normal instrument has three 
terminals, the ‘‘ earthometer” can also be 
supplied fitted with a fourth terminal for testing 
the specific resistance of soils. 
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Canadian Engineering News 


St. Lawrence Report 


Development of an additional 
1,200,000 horsepower of St. Lawrence power 
for the province of Quebec on the Lachine 
section is envisaged in a report of a board of 
engineers appointed by the government to 
re-examine plans for seaway develop:ment, 
Development of the Lachine section of the st, 
Lawrence for navigation is an escential part 
of the whole seaway project, but unlike the 
international section, this would be underiaken 
by Canada alone. The cost of navigation 
development alone was estimated in 1926 at 
55,000,000 dollars. There was no detailed 
examination then of power development, 
This original navigation project, designed by 
Guy Lindsay, engineer in charge of the general 
engineering branch of the Department of 
Transport, and a member of the present board, 
has been accepted unchanged but costs have 
been revised from 55,000,000 to over 87,000,000 
dollars. 

The board, under the chairmanship of R. A, 
C. Henry, has submitted two alternatives: 
Plans, one for joint development of power 
and navigation costing respectively 256-] 
million and 266-2 million dollars, the other 
for power development alone, which would 
cost 213-9 million dollars. 

The board has submitted detailed and elabo. 
rate plans for the Lachine development, which 
would be tied in with the Beauharnois section 
at a further cost of between 30,000,000 and 
40,000,000 dollars. The first of the two power- 
navigation schemes contemplates a dam and 
power house at Victoria Bridge, at Montreal. 
For navigation the difference in level between 
Lake St. Louis and Montreal harbour would 
be overcome by a single lock below 
Victoria Bridge. A navigation channel would 
skirt the south side of the river from Caugh- 
nawaga to the Lachine Rapids. It would 
necessitate construction of a dyke on the 80ft 
elevation between the rapids and Montreal 
harbour, where the water level would be raised 
about 20ft. 

One interesting feature of this plan is the 
suggestion for a four-track railway tunnel 
between Montreal Island and the mainland, 
which would cost an additional 19,000,000 
dollars. This tunnel would leave Victoria 
Bridge solely for vehicular traffic. The alter- 
native power-navigation scheme contemplates 
two locks at Victoria Bridge and at the Montreal 
Harbour. The project for development of 
power alone would maintain the existing 
navigation channel. 


New Power Project 


Contracts recently let by the Province 
of Manitoba for hydraulic and electrical equip- 
ment, to be used in the construction of a new 
power generating station at Pine Falls, on the 
Winnipeg River, are valued at 3,760,000 dol- 
lars. This project includes six hydraulic tur- 
bines of 19,000 h.p. capacity, to be supplied 
by the Dominion Engineering Company, Ltd., 
Montreal, and six 15,500-kVA generators 
from the Canadian General Electric. Company, 
Ltd., Toronto. First units of the new genera- 
ting station will be producing 38,000 h.p. in 
the autumn of 1951 and the station is to be 
completed the following year. The work will 
cost upwards of 15,000,000 dollars. The dam 
will be built two miles upstream from Pine 
Falls, and will back up the river waters to a 
point just below Great Falls. 


Coal 


Canadian coal production last year 
totalled 18,377,000 tons, against 15,865,000 
tons in 1947 and 18,865,000 tons in 1942. 
Nova Scotia mines registered the biggest 
increase, turning out 6,430,000 tons, against 
4,118,000 tons in 1947; Alberta produced 
8,074,000 tons, against 8,070,000 the previous 
year; British Columbia and the Yukon pro- 
duced 1,772,000 tons, against 1,764,000 tons ; 
Saskatchewan, 1,586,000 tons, compared with 
1,571,000 tons, and New Brunswick 514,000 
tons, against 345,000 tons in 1947. 
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Ready-Mixed Concrete Transport 


ESPITE the amount of knowledge which 

has been acquired in connection with the 
manufacture and advantages of high-quality 
conerete, apart from central plants on large 
constructional sites, the methods adopted for 
patching and mixing on small and medium sites 
still leaves much to be desired. Precise control 
of batching and mixing on such sites involves 
many difficulties, two outstanding ones being 
the question of costs and the human element. 
To make high-quality concrete, batched and 
mixed under controlled conditions, available to 
the smaller user, organisations which specialise 
inthe supply of concrete to precise specification 
have been operating for a number of years in 
America, and to a far less degree in this 
country. Prior to the late war, particulars of 
the methods and equipment used by some of 
these suppliers of high-quality concrete were 
given in the columns of THE ENGINEER. We 
were recently interested to hear that Blaw Knox, 
Ltd., Clifton House, Euston Road, London, 
N.W.1, is now equipping plants for the supply 
of ready-mixed concrete in this country. 

An important factor in transporting ready- 
mixed concrete from a batching plant to a 
distant working point is an efficient mobile 
unit capable of carrying a useful load and 
agitating or mixing the batch en route, so that 
it arrives ready for immediate placing at the 
site. For this purpose the ‘‘ Rex Motomixer,” 
to be seen in the photographs we reproduce, 
has been introduced by Blaw Knox, Ltd. 

This truck mixer has a 2-cubic-yard capacity, 
inclined-axis, rotating drum designed to com- 
bine effective agitating or thorough mixing 
with rapid charging and discharging. The 
mixing unit can be fitted on the chassis of most 
makes of 5-ton, short-wheel-base lorries, and, 
if required, it can be removed from the chassis 
very easily and quickly. 

The mixing drum of the unit is driven at 
6to 13 r.p.m. by a 25 h.p. Coventry ‘‘ Climax ” 
engine through a chain and sprocket gear. A 
dutch through which the _ reversible 
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drive is transmitted can be operated by either 
of two levers, one at the front and the other at 
the rear of the unit. 

The drum of the mixer is of fabricated con- 
struction and is suspended at three points in 
the frame of the unit. Three-point suspension 
has been adopted in order to avoid any tendency 
the drum might have to bind on its supports 
as the result of frame distortion when the truck 





is travelling over uneven ground. A support 
spindle. projecting from the centre of the 
sprocket wheel on the closed rear end of the 
drum rotates in adjustable taper-roller bearings. 
A heavy track-ring welded to the discharge 
end of the drum runs on two large pedestal 
rollers fitted with taper bearings. The roller 





DELIVERING CONCRETE ON SITE 


bearings of the supports are all designed for 
grease-gun lubrication and effectively sealed 
against water and dust. 

Within the drum two deep spiral blades 
extend from the rear end to the mouth, and 
have small renewable auxiliary mixing blades 
bolted to their leading faces. As the drum 
rotates for charging, these main spiral blades 
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CONCRETE - MIXING UNIT 


impel the batch towards the rear of the drum, 
consequently allowing free flow of materials 
into and through the charge hopper. During 
the mixing cycle the drum rotates in the 
opposite direction and has the effect of taking 
the materials to the front of the drum, but with 
the discharge door closed the batch cannot 
escape and moves upwards and to the rear of 
the drum. During this cycle of operation the 
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materials are cascading. It is clear that the 
blade is designed to fulfil a threefold purpose, 
viz., quick charging, thorough mixing and 
speedy discharging. 

Water is pumped into the centre of the batch 
in the rear of the drum through a self-cleaning, 
non-clogging nozzle. Special metering appa- 
ratus, incorporated in a _ 62-gallon water 
supply tank, has been developed to make possible 
the accurate control of water content which is 
so important in high-quality concrete mixing. 
Mounted on the side of the tank is a graduated 
quadrant on which an indicator can be set to 
introduce automatically and precisely the 
required amount of water. A supplementary 
12-gallon tank is used to supply flushing water 
for washing out the drum. In operation the 
mixing-water tank is filled and the amount set 
by the indicator is discharged into the drum. 
A centrifugal pump, driven through a clutch 
from the mixer engine, draws the water from 
the tank and forces it under pressure into 
the drum. 

The cover used to seal the mouth of the drum 
incorporates a large chute used for loading 
batches into the mixer. During the mixing 
process the batch can be seen through the feed 
chute. The cover or door is of the full-opening 
type and is not hinged. It is suspended on a 
series of levers from the main frame, 
and is centred in relation tothe drum mouth bya 
tube which slides along a spigot projecting 
outwards from a cross bar set between the ends 
of the mixing blades. 

When it is required to discharge a mix a 
hand-operated worm gear actuates the door 
lever mechanism to draw the door clear of the 
mouth. During the discharging process the 
rotation of the drum is continued in the mixing 
direction, and the blades rapidly expel the 
mixture through the opening into the discharge 
chute. The fact that the lowest point of dis- 
charge is some 5ft 6in above ground level 
makes it possible to use a particularly long 
discharge spout or chute for the direct placing 
of the concrete at some distance from the mixer. 
Three standard spouts, 3ft, 7ft and 11ft long, 
supplied for discharging purposes, are each 
designed to traverse through 180 deg. in respect 
to the mixer. It is stated that the expelling 
action of the mixer blades, combined with the 
height of discharge, ensures that the concrete 
rapidly gravitates without assistance to the 
lowest point of the longest spout. 
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Some Current Types of Marine 
Diesel Engine* 
By C. C. POUNDER, M.I. Mech. E.7 
THE paper comprises brief descriptions of 


three distinctive types of marine diesel engine, 
and some expressions of opinion upon a number 
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Fic. 1—Ezperimental Results for Eccentric 


of matters of current interest. The author 
restricts his remarks to some of the exhaust 








* Institution of Mechanical Engineers, March 18th. 
Abstract. 

+ Chief technical engineer, Harland and Wolff, Ltd., 
Belfast. 
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piston engine types—built by Harland and 
Wolff, Ltd., in Belfast and Glasgow—with 
which, for many years, his work has lain. 


ENGINE TYPES 


Some engineers continue to be sceptical of 
the value of an eccentric as an instrument for 
transmitting power. 

In the steam engine, eccentrics were used for 
operating the cylinder slide valves from the 
crankshaft, and they were frequently a source 
of worry to the engineer. In the light of present- 
day knowledge, the design and construction 
of those old-time eccentrics will not bear serious 
scrutiny. Experiments have demonstrated 
that the frictional losses in properly designed 
eccentrics are no ter than in crankpin 
bearings. The results of one set of experiments, 
under steady loading, are shown in Fig. 1. 
The eccentric sheave was 750mm (29-5in) 
in diameter, 95mm (3-75in) wide, and had an 
effective surface of 656 square centimetres 
(102 square inches). The speed varied between 
135 and 200 r.p.m. The lubricating oil pressure 
was 0-5kg per square centimetre (7 lb per 
square inch), and the oil temperature 35-50 deg. 
Cent. (95-120 deg. Fah.). If these results, 
obtained under steady loading, are applied to 
an actual engine, the aggregate frictional loss 
at the eccentrics lies between 1 and 2 per cent 
of the engine wer. Other experiments 
established coefficients of friction between 
0-0035 and 0-0075, depending upon rubbing 
speed, pressure, temperature and oil viscosity : 
the lower value was more usual. Surface 
pressures reached 120-125kg per square’ centi- 
metre (say, 1700-1800lb per square inch) 
much higher than those used in engine design. 

The eccentric drive is equal to the crankshaft 
drive in efficiency, superior in strength and 
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Fic. 2—Load on Eccentrics 


stiffness, and cheaper in cost: Fig. 2 shows the 
cyclic load variation on the eccentrics of a 
single-acting, two-stroke engine. 

Fig. 3 shows a typical loading diagram for 
the main bearings of a single-acting engine. 
For some of the bearings there is no “ lift ” ; 
for the others the upward load is insignificant. 
Years ago, in the main beari of certain 
double-acting engines which had a continuously 
downward load, the white metal tended to 
“wipe.” The bearing surface, at that time, 
was divided into three pads—formed by two 
longitudinal oil grooves—the pads having 
carefully scraped, tapered edges for the induce- 
ment of a stable oil film. This construction 
had been very successful, under heavy loading, 
for many years. The wiping was overcome by 
eliminating the oil grooves and increasing the 
running clearance. In some of the most 
successful Harland and Wolff two-stroke 
single-acting engines afloat, the main bearing 
pressures vary during the cycle from 20kg per 
square centimetre (285 lb per square inch) to 
110kg per square centimetre (1565 lb per square 
inch), being always downwards. The cyclic 
mean value is about 40kg per square centimetre 
(570 lb per square inch). These engines have 
all been in service for more than ten years. 

A main bearing of current design for a single- 
acting engine’ is illustrated in Fig. 4. There is 
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a tapered entrance at each side of the bearing, 
as shown in Fig. 5; there are no oil grooves. 
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of white metal 8mm thick for bearings in which 
in wartime, the white metal was 3mm thick, 


The white metal thickness for crankshafts of and in pre-war days was 12mm thick. The 
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Fic. 3—Loads on Main Bearings 


350mm (13-78in) to 600mm (23-62in) diameter 
is 8mm (0-3lin). Reliance is placed primarily 
upon the bonding of the white metal with the 
cast steel of the bush,but, in addition, there 
is a reasonable amount 
of dovetailing. The 
author has been a con- 
sistent advocate of the 
use of thin white metal 
and the avoidance of 
dovetailing, a view 
which finds ample sup- 
port in current high- 
speed engine practice. 
Therefore, he welcomed 
the wartime regulation 
which restricted white 
metal thicknesses to 
3mm (0-12in). But the 
results were not wholly 
satisfactory ; thorough 
adhesion of white 
metal to large steel 
surfaces such as main 
bearing bushes and guide 
shoes could not be 
relied upon. Impurities 
in the steel militate 
against successful bonding—a factor not present 
in pre-war steel when made to the specifications 
of that time, which disallowed chromium and 
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Fic. 4—Main Bearing for Single-Acting Engine 


nickel and limited the amounts of manganese 
and carbon. Moreover, it has to be remembered 
that replacements must sometimes be made 
abroad, in ports where facilities are uncertain. 
Accordingly, prudence has counselled the use 


deposition on the steel, by electrolysis, of g 
film of copper, prier to tinning, can be helpful 
with troublesome bushes. The bonding, or the 
white metal composition, is not always «i. fault 
when the adhesion fails or the metal cracks 
The steel bush may be too thin, either geiorally 
(as in a main bearing bush) or locally (as at the 
crown of a connecting-rod bush). 

Reference has been made to running clear. 
ances. An old-time marine rule for the runnij 
clearances in bearings allows one-thousandth 
of an inch per inch of shaft diameter. For 
diesel propelling engines this amount is normally 
too great; three-quarters of a thousandth js 
more representative. Some engineers success. 
fully reduce their running clearances to one-half 
thousandth per inch of diameter. In the author's 
opinion, main bearing clearances can be 
influenced by variations in the torsional stiffness 
of crankpins, and he sometimes wonders 
whether survey rules always ensure the requisite 
degree of torsional stiffness, especially for some 
forms of two-stroke double acters. Not o 
sea-going engineer appreciates the fact that 
crankpins are in torsion and that, in a multi- 
cylinder engine, a slight lack of crankpin 
rigidity—by throwing the centre line of one or 
more journal pieces out of line with the 
remainder of the crankshaft—may make it 
necessary to increase the main bearing i 
clearance to an abnormal amount if “ wiping” 
is to be avoided. In a recent engine, the 
journals of which are 475mm (18-7in) in dia. 
meter, the crankpins have been made 560mm 
(22-05in) in diameter. If one or two main 
bearings of a multi-cylinder engine show rela- 
tively high loading in the design stage, it will 
be advisable to fit balance weights to the 
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Fic. 5—Tapered Oil-Entrance on Main Bearings 


adjacent crankwebs of such magnitude and at 
such angles as may be necessary to reduce the 
loading, having due regard to the overall 
dynamic balancing of the engine. 

Some Marrers or Detar. 

Timing of Cylinder Lwubricators.—Recently, 
in connection with a certain inquiry, the subject 
of lubricator timing assumed importance to the 
author. As his experience does not accord with 
views widely expressed in works of reference, 
a few remarks may not be out of place. 

In four-stroke, single-acting, crosshead type 
engines a timing effect can be obtained on the 
cylinder lubricators. In these engines the 
point .to which the crank is set when the 
lubricator plunger has just reached the end of 
its pumping stroke is 30 deg. before bottom 
dead centre. Experiment shows that, with 
such an engine running normally at 100-110 
r.p.m., there is a time-lag between plunger 
movement and oil injection of approximately 
20 deg. of crank angle ; that is to say, injection 
has been completed, in reality, by the time the 
piston is about 10 deg. of crank angle from the 
bottom dead point. 

In the author’s opinion, the correct instant 
for the injection of lubricating oil is when the 
piston is moving very slowly relative to the 
angular movement of the crank. This occurs 
twice in each revolution, namely, when the 
piston is approaching and when it is leaving 
the top and bottom dead centres respectively. 
In the region of the top dead point the gas 
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pressure is too great to permit of oil injection. 
Power down, also, the gas pressure behind the 
iston Tings can be sufficiently high to prevent 
the discharge of lubricating oil by the plunger. 
There remains the bottom end of the stroke, 
and this is the most practicable region for the 


P In experiments carried out by the author on 
jubricating oil injection settings at 30 deg. 
after bottom dead centre, under conditions 
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Fic. 6—Piston Ringe 








dosely simulating those in a four-stroke trunk 
engine running at 135 r.p.m., there was at best 
a continuous dribble, with a minor periodic 
pulse superimposed upon it. 

Some engine builders make no attempt to 
time the cylinder lubricators, but it seems to 
the author that the difference between genuine 
timing—if this be possible—and indefinite 
injection can be reflected in the rate of cylinder 
liner wear, in the carbonising of ports and in 
the incidence of scavenge fires. 

The cylinder lubricator, as ordinarily made, 
has a very short effective stroke, and, in ships 
which travel from cold to hot, and hot to cold, 
climates, it is in continuous need of adjustment, 
because of the oil viscosity variations which 
are inseparable from changing ambient tem- 
peratures. The incorporation of a small, 
thermostatically controlled heating element 
into the lubricator overcomes the need for 
viscosity adjustment. 

There is always a non-return valve on the 
lubricator discharge pipe. This should be placed 
as near the cylinder as may be practicable, to 
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Exhaust closes astern. Scavenge opens astern. 
6 Scavenge opens ahead. - d Exhaust closes ahead. 
Se: -enge closes astern. Exhaust opens astern. 
Fic. 7—Ezhaust and Si ge Periods 
assist the timed impulse of oil. Some engineers 


complain of carbonisation difficulties when 
this non-return valve is mounted directly on 
the cylinder. 

There are, inevitably, a number of details 
about any progressive type of engine which tend 
to lag behind in the evolutionary process. 
Usually, these are things which seem to need 
an amount of exploratory work and con- 
centrated effort altogether disproportionate to 
their apparent value. In some kinds of engine, 
for example, such an item is the turning gear— 
or so it seems to the author. The cylinder 
lubricator—which is bought from specialist 

is another such item. 

Piston Rings.—Non-marine men tend to 
criticise the number of piston rings which are 
fitted to propelling engines. They frequently 
suggest that the number could, with advantage, 
be halved. In times past the author has been 
& party to such notions. For example, he can 
recall two-stroke, double-acting engines in 
Which he used three plain rings, instead. of 
normal six, for each end of the piston.’ Possibly 
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the mechanical efficiency was fractionally 
improved thereby, but, in service, various 
things happened. Sometimes the rings broke, 
or blow-past developed, or scavenge fires were 
attributed to the lack of rings. Reversion was 
therefore made to full sets of rings. 

The end butting of piston rings can be trouble- 
some in two-stroke engines if not taken care 
of, especially when replacements are being made. 
This arises from the desire to make the ring 
gap as small as practicable. It is possible for 
end butting measurably to lower the mechanical 
efficiency ; in extreme instances the effect can 
be felt at the turning gear, if that is used when 
the engine is warm. adequate amount of 
axial clearance is necessary for all the rings 
of exhaust pistons and the two top rings of 
main pistons if breakages are to be avoided. 
Adequacy may imply twice the normal clear- 
ance. In the author’s opinion, the proper 
fitting of piston rings in their grooves is the 
most important single factor in the avoidance 
of scavenge fires. With accurately fitted rings 
and a suitable amount of lubricating oil applied 
to the cylinder liner at the correct instant, 
scavenge fires are unlikely. In this connection 
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FIG. 8—Piston-Rod Stuffing-Boxes 


the design of the piston-ring joint is important. 
Fig. 6 shows an overlapping end joint, 
sufficiently robust to avoid fracture, which 
prevents the passage of gas. A generous amount 
of end clearance, without blow-past, is obtain- 
able with this design. The use of positioning 
pins for piston rings is unsatisfactory. A 
much more robust alternative, obtainable at 
slight additional cost, is shown in Fig. 6. The 
incidence of scavenge fires varies widely. 
Some engineers never experience them; to 
others they are a fairly frequent occurrence. 
The author knows of one ship where fires, if 
they take place at all, do so within twenty- 
four hours of leaving port—any port—but 
never at any other time. Cleanliness of scavenge 
belts is indispensable. Its ensurance implies 
frequent and thorough attention to.all places 
where oily carbon can accumulate. 

Fig. 7 is a typical diagram for the scavenge 
and exhaust periods of a single-acting engine. 

Piston-Rod Stuffing-Boxes.—When tke first 
of a long series of double-acting, four-stroke 
engines of 840mm (33-0in) bore, 1500mm 
(59-lin) and 1600mm (63-0in) stroke, was 
building in Belfast, twenty-five years ago, it 
was expected that the piston-rod stuffing-box 
would provide a major problem. This problem, 
however, did not materialise ; on the contrary, 
the stuffing-box functioned excellently. In 
two-stroke, double-acting engines, conditions 
are unavoidably more onerous. The design, 
and especially the manufacture and upkeep 
of the stuffing-boxes, are therefore matters 
which require care. One of the early difficulties 
experienced was the carrying of lubricating 
oil past the crankcase scraper box by the ascend- 
ing piston-rod sleeve, to carbonise and gum up 
the sealing rings in,the stuffing-box. 
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The current standard design of piston-rod 


stuffing-box for double-acting, two-stroke 
engines is that shown at A in Fig. 8. It consists 
of eight sets of compound sealing rings, carried 
in distance pieces. The inner or sealing rings 
are plain, special-quality, cast iron rings having 
lap joints. They are initially machined to 
such an outside diameter that the tips of the 
half-laps are in line. The rings are then 
hammer-rolled externally to the ultimate dia- 
meter and ground on all faces to the final 
dimensions. The inner top edge of the two top 
rings and the inner bottom edge of the two 
bottom rings are rounded to a radius of Imm. 
The intermediate rings have square edges. 
Behind the sealing rings are plain, special- 
quality, cast iron spring rings. These spring 
rings are also ground on all faces. The com- 
bination of rings makes an effective seal. 
Spring steel may, perhaps, be preferable to 
cast iron for the two top spring rings, but cast 
iron is very satisfactory. The pearlitic cast 
iron distance pieces which carry the piston 
rings are ground on their faces. If, during the 
grinding operation, they are held by magnetic 
chuck, the magnets should be numerous and 
not too strong; other- 
wise there may be dis- 
tortion of the faces. It 
is imperative that, when 
the distance pieces leave 
the machine, they 
should be truly plane. 
For this reason a jig 
is to be preferred to a 


magnetic table. 
As shown in Fig. 8, 
the distance pieces are 


held together by four 
sunk straps of mild 
steel, with tee-end and 
countersunk screw at 
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| __Z the top, and screwed 
—- end with nut at the 
1 bottom. The assembled 
—~ box is held to the bot- 
aN tom exhaust piston by 
Ree 


ten jin studs, the top 
face of the box being 
spigoted and ground. 
The use of positioning 
pins in the distance 
pieces is avoided, as 
these are liable to 
be burned through. 

From its nature, the 
piston-rod stuffing-box is a detail upon which 
users tend to imprint their respective individual- 
ities. Accordingly, a number of variants and sub- 
variants are current. Thus, instead of one plain 
lap-jointed inner ring, there can be two rings 
each split into three segments, the joints in the 
upper ring being non-coincidental with the joints 
in the lower ring. This is shown at C in Fig. 8. 
At D the inner rings are solid, of lap-jointed 
type, but each in two segments; the rings 
behind them are spring steel. The upper four 
inner rings are made of special cast iron, the 
lower four of lead-bronze. 

Another current type of stuffing-box is 
that shown at B. This is a solid block, with 
two loose distance pieces at the bottom. 
The block houses four rings of the twin type, 
as used so successfully in four-stroke, double- 
acting engines. These rings do not provide a 
complete seal, as the gas can blow around the 
circumferential annulus and through the open- 
ings between adjacent rings. The three lowest 
rings, however, are of double-seal type, with 
joints in adjacent rings arranged to be non- 
coincidental. All rings are of special cast iron. 

At E another variant is shown, in which the 
uppermost ring is a solid ring and the remaining 
seven are of double-seal type. 

Sometimes, stuffing-boxes are made with 
six grooves, each of the two topmost grooves 
being occupied by a pair of plain Ramsbottom 
rings, one superimposed upon the other. The 
amount of inward springiness of these rings is 
small, In each of the four remaining grooves 
there are also two plain rings; each of these 
rings is in three segments, with a steel circum- 
ferential garter spring to hold them on to the 
piston-rod sleeve. 

(To be continued) 
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** The Facts About Steel ” 


The British Iron and Steel Federation 
has issued this week an informative booklet 
entitled ‘‘ The Facts About Steel,”” which has 
been prepared by Mr. Ernest Bond. The 
widespread interest in the British steel industry 
and its doings, Mr. Bond asserts, is matched 
by an equally widespread ignorance of its 
nature, its organisation, its price structure and 
its relations with the Government, and the 
material presented in the book is intended to 
dispel some of the prevailing ignorance. 

The author feels that the responsible leaders 
of the steel industry are by no means wholly 
opposed to current ideas of economic planning 
and control. On the contrary, they appear to 
him to recognise that a measure of central 
planning is, in present circumstances, inevitable, 
whatever the political complexion of the party 
in power. Mr. Bond is convinced, however, 
that there are definite limits beyond which any 
extension of Government ownership would be 
disadvantageous to the national economy, and, 
so far as steel is concerned, his experience 
suggests that it would be an act of folly to wreck 
the existing organisation and to rush into an 
ill-conceived programme of nationalisation with 
so little preparation and before the results of 
other Socialist experiments can be evaluated. 

The booklet, which costs 1s. 6d., is divided 
into ten ehapters, covering very concisely the 
existing structure and organisation of the steel 
industry. It also discusses the plans for expan- 
sion and the production capacity which this 
country is likely to need in the future. 


The Training of Apprentices 

Reference was made last week by 
Mr. C. W. Reeve, in his chairman’s address at 
the annual meeting of Associated Commercial 
Vehicles, Ltd., to the difficulties encountered 
in the firm’s apprentice training school. He 
said that an endeavour was made to teach the 
youngsters who passed through the school 
everything they needed to become—according 
to their desires—skilled tradesmen, draughts- 
men, engineers, salesmen of the company’s 
products, or future executives. 

But, Mr. Reeve observed, many of the boys 
who came straight from school into the pre- 
liminary courses which were part of the com- 
pany’s scheme, were woefully deficient in the 
very rudiments of learning. They appeared to 
have no notion as to why they came to the 
firm, and the very haziest idea of what was 
expected from them and what the future held 
in store for them. They were not looking to 
do things for themselves, but to have things 
done for them. It would quite obviously be 
wrong, he considered, to place such lads 
straight into the shops where they could not 
fail to be unsatisfying to themselves and a 
burden to their seniors, whose efforts were 
bent towards achieving the greatest possible 
production. 

Nevertheless, Mr. Reeve continued, the 
company remained undeterred in its determina- 
tion to assist such lads in every way to become 
responsible citizens. Unless the “ young idea ”’ 
was trained patiently, sympathetically and 
skilfully, to earn a living and enjoy doing so, 
there would ultimately be lost the basis upon 
which the prosperity, not only of industry, but 
of the country at large was founded—the 
skill of its craftsmen and the assiduity of its 
workers of all classes, whether at the 
bench, the machine, the drawing board, or in 
administration. 


Regulations for Blasting 

It is announced that the Minister of 
Labour proposes to make new special regula- 
tions, entitled the Blasting (Castings and Other 
Articles) Special Regulations, 1949, to lessen 
the risk of silicosis among the workers involved. 
For the purpose of the regulations, “ blasting ”’ 
is defined as the cleaning, smoothing, roughen- 
ing or removing of part of the surface of any 
article by the use as an abrasive of a jet of sand, 
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metal shot, or grit or other material, propelled 
by a blast of compressed air or steam or by a 
wheel. Various measures and precautions have 
been adopted in industry with a view to reducing 
this risk, and to some extent these are already 
required by law. In the light of investigation 
and experience, however, it is considered that 
the law should now be strengthened by new 
regulations. 

First, the Ministry says, it is proposed to 
prohibit the use of siliceous abrasives in blasting 
apparatus, a practice which it is admitted has 
already been largely abandoned because of the 
risks involved ; furthermore, it is proposed that 
the prohibition should apply to all factories in 
which blasting is done, although there is to be a 
provision enabling exemptions to be granted 
in exceptional cases. Secondly, the proposed 
regulations prescribe more elaborate precautions 
than are at present legally required in connection 
with blasting incidental to the cleaning of 
castings. 

A draft of the regulations has been prepared 
and any objections by or on behalf of persons 
affected must be lodged by April 30th. They 
should be sent to the Secretary, The Ministry 
of Labour and National Service, 8, St. James’s 
Square, London, 8.W.1. 


The Association of Engineering Distributors 


At an extraordinary general meeting 
of the Association of Engineering Distributors, 
held in London on March 15th, agreement was 
reached on proposals to create six sections to 
correspond with the main classes of products 
handled by the Association’s members. The 
sections are machine tools; electric and 
pneumatic tools; hand and edge tools; engi- 
neers’ small tools and general engineering 
supplies ; tubes and fittings, mill and colliery 
furnishings and power transmission equipment, 
and raw materials. 

All existing members and new applicants are 
to be invited to join those sections appropriate 
to their particular trades, and in future will 
pay to the Association a basic annual subscrip- 
tion based on the number of employees of a 
member-firm, together with a nominal annual 
subscription for each section joined. The 
entrance fee to the Association will be a sum 
equal to one year’s basic subscription, but the 
Council has decided that no entrance fee shall 
be paid by any firm admitted to membership 
before January 1, 1950. 

At the recent meeting it was emphasised 
that a primary qualification for membership 
of the Association was that of service to the 
customer. ‘The Council proposes to make a 
careful scrutiny of all applications to ensure 
that firms seeking admission employ qualified 
technical staffs for those sections of the Associa- 
tion to which they wish to belong. In addition, 
the firms will be required to certify that they 
carry a substantial amount of stock in relation 
to turnover of the products which they handle. 

The address of the Association is 10, Norfolk 
Street, Strand, London, W.C.2. 


The Foreman’s Task in ‘‘ Man-Manage- 
ment ”’ 


The Institute of Industrial Supervisors 
has just published the first issue of its journal 
entitled The Supervisor. It contains accounts 
of the formation recently of two new branches 
at Smethwick and Birmingham, and a report 
of an address delivered by the President, Sir 
Percy Mills, at the opening meeting of the latter 
branch. 

Sir Percy, who is managing director of W. and 
T. Avery, Ltd., spoke of the importance of the 
human factor in our industrial as well as in our 
national and international life. Good discipline, 
he said, depended on the foreman’s ability to 
inspire teamwork and co-operation among 
those he controlled. The foreman needed con- 
fidence in himself, inspired by his relation to 
higher management and encouraged by a full 
knowledge of the managerial policy he was 
carrying out. At the same time, he must have 
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the confidence of those whom he control!lsd, 
The foreman, Sir Percy suggested, was mainly 
concerned with man-management, with ‘he 
organisation of the time and effort of jiis 
employees and the application of the individiial 
to his or her place in the productive picture. 

The importance of the foreman as an org..n. 
iser, Sir Percy emphasised, was illustrated w!.on 
it was realised that whatever new techniquics, 
methods or ideas were brought into industry, 
the foreman had the ultimate task of translating 
plans into action and putting ideas into opera. 
tion. That method of organisation, he addod, 
must not only be efficient, it must also take 
into account the capabilities and peculiarities 
of those whom the foreman was organising, 
so that each got the maximum pay out of the 
job he was doing. Only in that way could 
willing teamwork be achieved. 


Railway Wages 

At the beginning of the week it was 
announced that the Railway Staff National 
Tribunal had rejected the claim put forward by 
the National Union of Railwaymen for an 
increase of 12s. 6d. a week in the pay of approxi- 
mately 500,000 workers employed by the 
Railway Executive and about 4000 employed 
by the Docks and Inland Waterways Executive. 
A similar claim on behalf of 16,000 railway 
employees of the London Transport Executive 
was rejected last week by the Joint Arbitration 
Board set up by the Executive and the N.U.R. 

The demands, which were originally advanced 
last September by the N.U.R., were based 
mainly on the increase in the cost of living since 
the last pay increase of 7s. 6d. a week became 
effective in June, 1948, and had already been 
rejected by the Executives concerned. They 
were referred to the existing arbitration 
machinery in January last on the advice of the 
Minister of Labour. The agreements provide 
that the findings of this arbitration machinery 
are final. The Railway Executive has pointed 
out that any increase in wages could be met 
only by a further rise in fares and rates, and 
that existing levels of charges were already 
discouraging rail traffic. The latest statistics 
show, in fact, that traffic receipts of British 
Railways in the first eight weeks of this year 
were £45,930,000, compared with £47,621,000 
in the corresponding period of 1948. 

British Overseas Trade 

As indicated in the statement made 
last week by the President of the Board of 
Trade, the trade figures for February show that 
the value of United Kingdom exports amounted 
to £140,716,704, compared with £159,223,190 in 
January. February contained only twenty-four 
working days, as against twenty-six in January, 
and on a daily basis exports in February were 
4 per cent lower than in January, but 1 per cent 
higher than in December. 

Allowing for the rise in prices since 1938, the 
volume of exports in February is estimated 
provisionally at 143 per cent of the 1938 
average, compared with 162 per cent in January 
and 148 per cent in December last. Machinery 
exports in February were valued at £21,974,931, 
a figure £3,800,000 below that recorded for 
January, and iron and steel exports, valued at 
£9,537,701, were about £1,000,000 below thosr 
of January. Exports of all types of vehicles, 
including locomotives, ships and aircraft, were 
lower than in January, but coal exports in- 
creased during February, the value of the 
1,007,503 tons sent overseas being £3,743,762. 

The value of imports into the United King- 
dom was also lower in February, and totalled 
£161,955,081, compared with £187,220,876 in 
January. It is stated that imports of raw 
materials were lower than in January by just 
over £2,000,000. Re-exports in February were 
valued at £4,365,395, and the visible adverse 
balance at the end of the month was £16,872,982, 
a figure lower than that of any month since 
July, 1946. 
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French Engineering News 


(From our French Correspondent) 


A quantity of electric cable was destroyed in 
a few hours by the fire which recently broke out 
at the Génissiat hydro-electric power plant. 
In the course of fire-fighting operations, Mon- 
sieur Godon, chief maintenance engineer, was 
seriously injured and at one time it was 
thought that much of the plant would be 
destroyed. However, it has now been estab- 
lished that no essential equipment was damaged. 
Only the cables were burned and they can be 
replaced relatively quickly. In three days 
one of the auxiliary groups was expected to be 
working, and another, stopped by the fire, 
was expected to be in service in a week. 
Within fifteen days or three weeks Génissiat 
is expected to be working normally. The fire, 
however, will deprive the electric network of 
2,000,000kWh daily at a time when the hydro- 
electric supply position is far from good. Dam- 
age cai has been estimated at between 
30,000,000 and 40,000,000 francs. 

The persistent dry weather has aggravated 
the already serious electricity shortage in 
France. It is causing a loss of some 10,000,000 
kWh daily. Unless the position improves, 
reservoirs are expected to be completely 
exhausted in twenty days, or even less. It 
has been decided not to intensify power cuts 
in the hope that abundant rainfall will remedy 
the position, this being the rainy season. 
If this optimism is not justified, consumption 
will have to be reduced from 83,000,000 to 
75,000,000kWh daily. 

French power needs increase by about 10 
per cent each year and in 1947 the deficit 
reached 6 milliard kWh. Normally France 
should produce 37 milliard kWh in 1950, 
42 milliards in 1952, and 48 milliards in 1954. 
Coal available amounts to 55,000,000 tons 
instead of the 75,000,000 tons needed, so that 
hopes for the future rest on hydro-electric 
power. 

* * * 

According to negotiations between the 
8.N.C.F. and rolling stock constructors, pros- 
pective deliveries for 1949 have been reduced 
to 8000 trucks and 100 steel carriages, plus 
several electric locomotives. Some 300 carriages 
will be delivered this year and 250 next year. 
Deliveries will be accelerated as more credits 
are released. 

* * * 

High-quality iron ore seams have been found 
at several places in Indo-China. Reserves at 
Yvonne are estimated at at least 15,000,000 
tons of almost pure hematite. Since Indo- 
Chinese pre-war steel needs amounted to only 
50,000 to 60,000 tons, exports are possible. 
Indo-China also possesses non-ferrous metals, 
which may do much to overcome the present 
shortage in France. 

* * * 


The electric material construction industry 
in the Maubeuge region includes one of the 
largest French firms at Jeumont, which has 
now divided its activity into a number of sec- 
tions devoted to the production of electric 
motors for electro-mechanical applications ; 
electric equipment for plants and sub-stations ; 
electric traction, electric handling plant, mining 
and metallurgical electrical equipment, and a 
transformer building section. Complementary 
divisions include a steel and foundry section, 
one for cables and wirework, one for electric 
apparatus, a signal division and a chain electro- 
mechanical material division, now under con- 
struction. The Jeumont factories employ 
5472 workers. 

* * * 

French agricultural machinery production has 
now reached a high level, according to Monsieur 
Monnier, President of the French Constructors 
Syndicate, at a recent Press conference. Some 
1900 tractors were produced in 1946; 4200 in 
1947, and 25,000 in 1948. It is expected that 
25,000 machines will be produced in 1949. 
Internal needs are still not being satisfied, how- 
ever, and in 1946, 7600 tractors were imported, 
11,800 in 1947, and 12,000 in 1948. Anglo- 
ry countries will supply France with 9000 
in 1949, 
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Notes and Memoranda 


Rail and Road 


Inpian- Ratmway  ELEcTRIFICATION.—It is 
reported that proposals are being examined for the 
electrification of nearly 1500 miles of railway in 
various parts of the Dominion of India, at an esti- 
mated total cost of Rs. 360,000,000. 

Tue Late Mr. E. A. Harvey.—We have noted 
with regret the death of Mr. E. A. Harvey, managing 
director of Repetition Tyre and Accessories, Ltd., 
which occurred on March 2nd. Mr. Harvey, who 
was sixty years of age, was a founder member of the 
Retread Manufacturers’ Association and a member 
of its permanent conference. : 


INSTITUTE OF TRANSPORT SCHOLARSHIPS.—The 
Institute of Transport announces that the closing 
date for the Henry Spurrier, Sir William Chamber- 
lain and Silver Jubilee Scholarships, to be awarded 
in the 1949-50 session, is May 31, 1949. Full 
particulars and application forms may be obtained 
from the Secretary of the Institute, 80, Portland 
Place, London, W.1. 


Raitway Bripces 1n Cryiton.—The Crown 
Agents for the Colonies announce that Mr. Conrad 
Gribble, O.B.E.,.M.1.C.E., formerly deputy chief 
civil engineer of the Southern Railway, has been 
engaged to conduct an investigation desired by the 
Government of Ceylon into the strength of the 
railway bridges in the Island. The object is to 
ascertain whether they are adequate for the present 
loading permitted on each branch line, having 
regard to the speed restrictions which have been 
imposed. Enquiry is also to be directed to the 
framing of a programme of work to bring the 
bridges up to the standard of strength required for 
the maximum probable loading anticipated in the 
future. 

NorTHERN IRELAND TRANSPORT.—A resolution 
moved recently in the Northern Ireland House of 
Commons provides for the sale by the British 
Transport Commission to the Ulster Transport 
Authority of the Northern Counties Committee’s 
undertaking as a going concern, the purchase price 
being £2,668,000. It is provided in the arrangement 
that the Authority shall pay the Commission 
interest upon this sum at the rate of 3 per cent per 
annum calculated from January 1, 1948, until the 
date of payment of the purchase price. Under the 
arrangement the Authority is required to undertake, 
as agents for the Commission, such work and other 
responsibilities as, immediately prior to the date of 
vesting, were undertaken by the N.C.C. in connec- 
tion with the Larne—Stranraer and Belfast-Heysham 
steamship services upon like terms or upon such 
other reasonable terms as may from time to time 
be mutually The arrangement requires 
the parties to co-operate with each other to foster 
and encourage by all means in their power traffic 
and intercourse between Great Britain and Northern 
Ireland, and, to that end, to maintain the principles 
of through rates and fares and facilities as between 
places in Great Britain and places in Northern 
Treland. 


Air and Water 


ProposED ENGLAND-NEW ZEALAND AIR RACE, 
1953.—The de Havilland enterprise states that it 
has made the first entry for the air race from Eng- 
land to New Zealand, which is to be held in 1953, 
to celebrate the centenary of the Province of Can- 
terbury, which is said to be the cradle of both 
civil and military aviation in the Dominion. The 
arrangements for the race are still under discussion 
and the conditions have not yet been announced, 
but the intention is that it shall be on similar lines 
to the England-Australia Race, held in 1934— 
that is to say, primarily an international speed 
race. 


Royat AERONAUTICAL SoOcriETY’s SOUTH AFRICAN 
Diviston.—A division of the Royal Aeronautical 
Society has been formed in South Africa on the 
same lines as the divisions formed in Australia and 
New Zealand in October, 1948. It is stated that the 
division will have power to form branches of the 
Royal Aeronautical Society, similar to those formed 
by the Society in Great Britain. Members of the 
division will all be full registered members of the 
Society and the division will have the power to act 
in most respects exactly as the parent body in 
London. The only important exception is in the 
actual election of members as associate fellows in 
order that a consistent standard may be set through- 
out the world. All such technical members will oe 
elected by the Royal Aeronautical Society in 
London, but the division will follow its own activities 
in the ways which best suit the country ani local 
conditions, and will not be tied down in any way 
by rules or regulations which apply to Great Britain 
or the other divisions. 





Miscellanea 

Tae Late Mr. F. G. Wappineton. —We have 
learned with regret of the death, on March 2nd, of 
Mr. F. G. Waddington, of the General Electric 
Company, Ltd. Mr. Waddington, who had recently 
retired on account of failing health from the position 
of manager of the Fraser and Chalmers Engineering 
Works, Erith, had been closely associated with the 
G.E.C. turbine department for thirty-seven years. 

LeIcesteR INDUSTRIES ExuisitTi0on.—The 
Leicester and County Chamber of Commerce is 
organising a Leicester and Leicestershire Industries 
Exhibition and Trade Fair which will be held in the 
Granby Hall, Leicester, from Thursday to Saturday, 
May 19th to 2&th. The date of the exhibition has 
been so arranged as to permit the attendance of 
overseas buyers who will be in this country for the 
British Industries Fair. H.R.H. The Duke of 
Gloucester will open the exhibition on May 19th. 

Om REFINERY AT GOTHENBURG.—A large oil 
refinery built at Gothenburg by Koppartrans—a 
company formed by two Swedish groups, the Stora 
Kopparberg Company and the Transatlantic Ship- 
ping Company—is expected to start operations next 
July. Within an area measuring about 1500m by 
400m, are located forty tanks, of which three have 
a capacity of 18,000 tons of crude oil, as well as 
storage facilities for 70,000,000 litres of finished 
products. The plant will have a capacity of about 
2,000,000 litres of the refined product a day. 

Deception Is~tanp’s IoNosPHERIC STATION.— 
Work is now being speeded up before the Antarctic 
winter sets in to establish an ionospheric station 
at Deception Island, in the South Shetland Islands. 
Observations from Deception Island will be sent to 
the main station at Port Stanley, capital of the 
Falkland Islands, and included in the record for- 
warded to the Department of Scientific and Indus- 
trial Research Station at Slough, where world- 
wide pictures of the ionosphere are compiled. 
Observations at the new station will continue 
throughout the year and the difference between 
summer and winter results is expected to be con- 
siderable. 

““CoLour Conscription.”’—A brochure entitled 
“‘Colour Conscription,” published by British 
Paints, Ltd., of Newcastle-upon-Tyne, has been 
produced to assist those who are interested in the 
use of colour in factories and workshops. The 
physical and psychological influence of colour is 
now generally apprecia' and research into its 
industrial applications has been greatly developed. 
It is pointed out that the main object of the pub- 
lication is to provide information to those who 
have not the time to study a highly technical trea- 
tise; it shows in a simple, graphic form how colour 
can be used for other than purely decorative pur- 

ses to provide a safety measure and a stimulus 
to industrial workers. 


InDusTRIAL FryisHEs Exarsition.—An Indus- 
trial Finishes Exhibition is to be held at Earl’s 
Court from August 3lst to September 13th. It 
will cover every branch of the industry, including 
chemical finishes, vitreous enamels, organic finishes, 
electrodeposition on precious and base metals, and 
natural finishes on metal surfaces. The organisers 
of the exhibition will themselves bear the cost 
of a central stand which will deal objectively 
with every aspect of finishing. The exhibition is 
intended to spread a wider knowledge about the 
latest scientific processes available, to all con- 
cerned in finishing their products, whatever their 
products may be. Details of the exhibition can 
be obtained from the organisers at 26, Old Brompton 
Road, South Kensington, London, S.W.7 (telephone, 
Kensington 0025). 

ENGINEERING STUDENT TRAINING.—We have 
received an interesting booklet, which has been 
prepared*by A. Reyrolle and Co., Ltd., of Hebburn, 
describing its training scheme for graduate engi- 
neers. The object of the scheme is to give students 
an opportunity to become highly trained specialists. 
Students are given a comprehensive practical 
knowledge of general engineering, workshop prac- 
tice and experience in the design and manufacture 
of switchgear and rotary equipment. They then 
pass into the technical departments, where they 
are able to see the relationship between the theo- 
retical and academic knowledge acquired at a 
university and the practical problems of design, 
research and manufacture. The course is available 
to engineering students from all parts of the world, 
both graduates with a B.Sc. degree, or its equi- 
valent, in electrical or mechanical engineering, and 
pre-university and pre-graduate students. The 
course, which is of two ’ duration, is equally 
suited to electrical and mechanical engineering 
students, 
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Forthcoming Engagements 


Seorstaries of Institutions, Sooieties, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Electric Railway Society 
Sat., April 2nd.—Fred Tallant Hall, Drummond Street, 
N.W.1, “‘A Descriptive Survey of London Transport 
Rolling Stock,” M. G. Dixon and P. J. Geary, 3 p.m. 


Hull Chemical and Engineering Society — 
Tues., March 29th.—Church Institute, Albion Street, 
Hull, “The Beginnings of Industrial Safety,” A. P. 
Backshell, 7.30 p.m. 


Incorporated Plant Engineers 
Mon., March 28the—W. anv E. Yorxs Brancu: The 
University, Leeds, ‘Textile Engineering,” Dr. 


Chamberlain, 7.30 p.m. 

Fri.; April 1st.—BrrmineuaM Branou: Imperial Hotel, 
Temple Street, Birmingham, annual general meeting, 
followed by a film, “* Atomic Physics,” 7.30 p.m. 

Tues., April 5th.—MANOHESTER BRANCH : Engineers’ 
Club, Albert Square, Manchester, annual general meet- 
ing, 7.15 p.m S* Wates Branco: Grand Hotel, 
Cardiff, ‘‘ Maintenance of Compressed Air Plant,” K 
Morton, 7.30 p.m. 

Institute of British Foundrymen 

To-day, March 25th—W. Wares Section: Glannor 
Foundry Canteen, Llanelly, “Some Problems of 
Contraction and Distortion in Ferrous Castings,” 
E. en, 7 p.m. 

Sat., March 26th—E. Mrtptanps Brancu: School of 
Arts and Crafts, Derby, Annual Meeting, 6 p.m. 

Wed., March 30th.—Lonpon Brancu: . Waldorf Hotel, 





Aidwych, W.C.2. “‘ What is Acicular Cast Iron ?” 
W. W. Braidwood, 7.30 p.m. 
Institute of Metals 


Wed. and Thurs., March 30th and 31st.—Institution of 
Mechanical Engineers, Story’s Gate, St. James’s Park, 
S.W.1. 

Fri., April 1st.—4, Grosvenor Gardens, 8.W.1, annual 
general meeting. 

Institution of Civil Engineers 

Tues., March 29th.—Great George Street, S.W.1, film, 
“Production, Distribution and Use of Ballast on 
British Railways,” 5.30 p.m. 


Institution of Electrical Engineers 

Sat., March 26th.—N. Miptanp StupeEnts’ SEcTIoN : 

Neg se Electricity Board, 1, Whitehall Road, Leeds 
“The Dependence of Physics on the Engineer, = 
z 8. Gossling, 2.30 p.m. 

Tues., March 29th.—N. MipLanp CENTRE : City Museum, 
Leeds, Film “ Atomic Physics,” 7 p.m. 

Thurs., March 3lst.—ORDINARY @: Savoy 
Place, Victoria Embankment, W.C.2, “‘ Overhead Line 
Regulations,” H. W. Grimmitt, 5.30 p.m. 

Mon., April 4th—Lonpon StupENTs’ SECTION: Savoy 
Place, Victoria Embankment, W.C.2, “‘ Future Methods 
of Power Generation and other Problems,” T. 
Graeme N. Haldane, 7 p.m. S. MipLanps CENTRE : 
James Watt Memorial titute, Great Charles Street, 
Birmingham, “Load Despatching and the Reasons 
for It, with special reference to the British Grid 
System,” A. R. Cooper, 6 p.m. 

Tues., April 5th—N. Miptanps Centre: Yorkshire 
Electricity Board, 1, Whitehall Road, Leeds, 1, 
““Some Projects Favourable to Direct Current Trans- 
mission and the Role of the British Electrical Industry 
in Relation Thereto,” F. J. Erroll and The Lord 
Forrester, 6.30 p.m.——Scortisn CENTRE: Central 
Halls, Tollcross, Edinburgh, “ Television,” Sir Noel 
Ashbridge and H. Bishop, 7 p.m. MEASUREMENTS 
Section : Savoy Place, Victoria Embankment, W.C.2, 
“ Parasitic Forces Existing in Induction Watt- Hour 
Meters,” G.F. Shotter, 5.30 p.m. 

Institution of Engineering Inspection 

Tues., April 5th—Bristot Branow: Grand Hotel, 
Broad Street, Bristol, annual general meeting, members 
only, 7.30 p.m.——CovenTRY BrancH: Tech. Coll., 
Coventry, annual general meeting, 7.30 p.m. 


Institution of Heating and Ventilating Engineers 

Tues., March 29th.—ScortisH Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, C.3, “ The 
Application of Boiler House Instruments to Achieve 
Fuel Economy,” W. H. Klinkhoff, 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, March 25th.—Storey’s Gate, St. James’s Park, 
8.W.1, Annual General Meeting (for Corporate Mem- 
bers only), 6 p.m.—-SovuTHERN BrancH GRADUATES’ 
SECTION : Tech. Coll., Brighton, Annual General 
Meeting, 7 p.m. 

Sat., Merch 26th.—YorKSHIRE BrRaNCH GRADUATES’ 
Srction : Hotel Metropole, Leeds, Chairman’s Address, 
“Notes on Machines Used in the Chocolate Con- 
fectionery Industry,” J. F. Hoyle, 2.30 p.m. 

Wed., March 30th.—N.W. CENTRE, AUTOMOBILE Drvi- 
sion: The University, Liverpool, “‘ Points of Interest 
in the Design, Manufacture and Operation of Gears,” 
W. A. Tuplin, 7.15 p.m. 

Thurs., March 3lst-—SouTHERN BrancH: Municipal 
Coll., Bournemouth, “ Modernisation of a Coal Di 
charging Depot.” G. T. Shoosmith, 6 p.m 

Fri., Apru lst.—Storey’s Gate, St. James’s Park, 8. Ww. a 
“ Seizure of Rubbing Surfaces,” F. P. Bowden, “The 

Measurement of Kinetic Boundary Frietion or the 

Experimental Investigation of ‘Oiliness,” J. R 

Bristow, 6 p.m. 
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Institution of Post Office Electrical Engineers 
Wed., March 30th.—L.T.R. Headquarters Refreshment 
Club, Waterloo Bridge House, §.E.1, ‘‘ Transmission 
Performance : Introduction and Application to Sub- 
scribers’ Network,” G. A. E. Fudge, 5 p.m. 


Institution of Production Engineers 
Thurs., March 31st.—LonDon GRADUATE SECTION : 36, 
Portman Square, W.1, “ Pr Gri g,” R. J. 
M. Whibley, 7.15 p.m. 
Mon., April 4th.—YoRKSHIRE SECTION : Hotei Metropole, 
Leeda, “* Industria! Politics,’’ Lewis C. Ord, 7 p.m. 


Junior Institution of Engineers 
To-day, March 25th.—39, Victoria Street, S.W.1, “‘ Deve- 
lopment of Engineering we for Distribution 
of Petroleum Products,” R m, 6.30 p.m. 
Fri., April 1st.—39, Victoria Street, 8.W.1, films: (1) 
“Kelvin : Master of Measurement”; (2) “‘ Kelvin 
Hughes Marine Radar,” introduced by R. Bagot and 
E. F. Alldritt, 6.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, March 25th.—Miming Institute, Newcastle-upon- 
Tyne, “ More Diesel Varia,” F. van Asperen, 6.15 p.m. 
Royal Aeronautical Society 
Thurs., March 3\st.—Institution of Civil Engineers, 
Great George Street, S.W.1, “‘ Repeated Loading of 
Aircraft Structures,” P. B. Walker, 6 p.m. 
Sheffield Metallurgical Association 
Tues., April. 5th.—198, West Street, Sheffisld, 1, “‘ The 
Low-Temperature Transformation of Austenite,”’ J. O. 
Ward, 7 p.m. 





Society of Engineers 

To-day, March 25th. —17, Victoria Street, S.W.1, Film 

“ Petroleum,” 6.30 p.m. 
Society of Instrument Technology 

Tues., March 29th.—Royal Society of Tropical Medicine 
and Hygiene, Manson House, Portland Place, W.1, 
“* Modern Permanent Magnets for Instruments,” D. A. 
Oliver and D. Hadfield, 6.30 p.m. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Commitiees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 

B.1.0.8.: 
Misc. 116 Dutch Report on Some German 

Wax Factories ... 10 

F.LA.T.: 

1288 Cam 

1290 The nidin Cable “Dredger 

Classified List No. 18—Consolidated list under 
subject headings of all reports on German and 
Japanese industry pane up to and includ- 

ing March 31,1938 1 3 

Classified List No. 19—Reports published between 
April 1 and August 31, 1948 __.... 

Technical Index (Part i)—Al habetical Subject 
Index of Reports on German en Reports 
published to July, 1946... 5 

Technical oe (Part 2)—Reports "published 
during A ——— and October, 1946... 1 

Technical eae (Part 3)—Reports published 
during November and December, 194 

Technical Index (Part AP Ew published 
during January, February and March, 1947... 2 

Technical Index (Part 5)—Reports published 
during April /September, 1947 ... 3 

Technical Tndes (Part 6)—Reports Published 
between October, 1947, and March 27, 1948 ... 2 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, S8.W.1, 
which has at its disposal a considerable volume of 
information, not in a form suitable for g 
tion, is prepared to receive enquiries aaies all 
—— relating to scientific and technical intelligence 

both German and Japanese industry. 


wK 
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Technical Reports 


The Strength of Light Alloy Struts. By Professor 
J. F. Baker, O.B.E., M.A., M. Inst. C.E., and J. W. 
Roderick, M.A., M.Sc., &e. London: Aluminium 
Development Association, 33, Grosvenor Street, 
S.W.1. Price 21s. net.—This, the third report in a 
series being published by the Aluminium Develop- 
ment Association, deals with investigations by 
Professor J. F. Baker into the behaviour of light 
alloy structural members. The investigations, 
which refer particularly to the failure of struts in 
various aluminium alloys, were initiated and suppor- 
ted by James Booth and Co., Ltd., from 1944 to 1946. 
Since June of that year the work has been sponsored 
by the Association and forms part of a co-ordinated 
programme of research which is going forward at 
the Universities of Birmingham, Bristol and—of 
present concern—Cambridge. 

The wide range of sections in which light alloys 
are available makes it impossible to assume—as in 
steel practice it is assumed—that failure of a strut 
is by bending alone, and the use of light alloys for 
structural work has been handicapped by lack of 
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information comparable with that available for 
steelwork design. The object of the investigation 
is to provide this information, and one of the 
a conclusions is that a single curve of the 
Perry type cannot répresent the filing loads for 
all light alloy strute—although that solution does 
epply to certain sections, having an Euler typo of 
ure over the whole range. Conclusions are «!s0 
reached on the condition of failure by bending 
combined with torsion, and on the effect of an out. 
standing leg on the failing load of a section. 
Following a brief introduction, the book is divided 
into four sections: theory, properties of matorial 
affecting strut failure, strut tests on extruded svc. 
tions, and summary and conclusions. Certain ca!cu. 
lations are contained in four appendices, and the 
report contains numerous tables, diagrams «nd 
photographs. The greater part is ‘a description of 
test method, a discussion of tests and an analysis of 
test results. Test apparatus is fully described and 
illustrated, and all curves are accompanied by the 
data from which they are derived. 





Types of Road Surfacing and Maintenance, Using 
Tar or Asphaltic Bitumen: Road Note No. 5, 
Road Research Laboratory of the rtment of 
Scientific and Industrial Research, H. Me Stations ry 
Office, price 1s. Intended primarily for the non- 
specialist, although the expert may find it useful 
for reference, Road Note No. 5 enumerates the 
types of bituminous road construction in common 
use and those still under development. The pur- 
pose and technical merits of each are briefly dis- 
cussed and, where possible, attention is drawn to 
the relative advantages of using road tar or asphal- 
tic bitumen as the binding medium. It is hoped 
that the information contained in the Road Note 
will assist engineers to select materials best suited 
to the particular road conditions. The choice of 
@ particular type of surfacing material is determined 
by economic as well as by technical considerations, 
but the economic aspects of the subject are beyond 
the scope of the note, which is amply illustrated 
with photographs of the various constructions 
as they appear after some years of wear on the 
road. A list of appropriate British Standard and 
other specifications is included. 





Personal and Business 


Mr. A. H. PENDREE has been appointed assistant 
sales manager for the Goodyear Tyre and Rubber 
Company (Great Britain), Ltd. 


P. R. Jackson anv Co., Ltd., Hampson Street, 
Salford, announces that its name has now been 
changed te David Brown-Jackson, Ltd. 


Mr. F. Scopgs, managing director of the Stanton 
Ironworks Company, Ltd., has been appointed 
chairman of the British Coking Industry Associa- 


tion. 


Yarrow AnpD Co., Ltd., states that it has formed 
a@ new subsidiary Yarrow (Africa) (Pty.), Ltd., 
Johannesburg, which is also registered in Southern 
Rhodesia. 


THE BROCKHOUSE ORGANISATION states that its 
London office will be moved, on April 4th, to 25, 
Hanover Square, W.1 (telephone, yfair 8783). 
Mr. 8. J. Lewis has been appointed assistant export 
manager of the Brockhouse Organisation. 


Mr. F. C. KNow Es has been appointed a director 
of Evershed and Vignoles, Ltd., on retiring from 
the eager of the company’s sales manager, which 

held for the last twenty-six years. Mr. 
W. A. Shaw has been appointed sales manager. 


Dr. A. R. Cotiis, A.M.LC.E., A.M.L.Struct.E., 
A.C.G.I., has been appointed technical director of 
the Cement and Concrete Association in succession 
to Mr. W. A. Fairhurst, M.I.Struct.E. Mr. Fair- 
hurst will continue to serve the Association in a 
consultative capacity. 


Lanstnc BaGnatt, Ltd., announces that it has 
now moved from Isleworth to the new factory at 
Kingsclere Road, Basingstoke, Hants. (telephone, 
Basingstoke 1010; telegrams, ‘‘ Bagnallic, Basing- 
stoke ’’). The London sales office is at Little St. 
Leonards, Mortlake, S.W.14 (telephone, Prospect 
4466). 

THe Councit or British MANUFACTURERS OF 
PETROLEUM EQUIPMENT announces that Col. A. S. 
Osborne, O.B.E., M.C. (late R.A.O.C.), has been 
appointed director as from April 1, 1949. Mr. T. 
L. Bonstow, M.Inst. C.E., M. ‘Mech. E., F.Inst.P., 
is remaining with the council in the capacity of 
technical adviser. 


Masor HeREWARD DE Havi“ianp, D.S.O., and 
Mr. J. Liddell have been appointed joint managing 
directors of Airs , Ltd. Owing to pressure of 
other duties, Mr. A. 8. Butler is relinquishing the 
chairmanship of the company and is to be succeeded 
in that office by Mr. W. E. Nixon, managing direc- 
tor of the parent company, de Havilland, Ltd. 























Allocation of Steel to Blitzed Areas 

In his reply to an extended discussion in the 
House of Commons recently on the alloca- 
tion of steel to blitzed areas, Mr. Douglas 
Jay, the Economic Secretary to the Treas- 
ury, said that it was agreed by all that 
we should like to see the rebuilding of 
blitzed cities going forward as fast as our 
resources would permit. The only question 
had really been how far we should divert in 
particular to the building of shops and offices 
in those blitzed cities, the building steel needed 
for other purposes such as housing, factory 
building, and so forth. In the first phase after 
the war, priority in building was given to houses 
and factories. In the second stage, about 
eighteen months ago, when the balance of 
payments crisis became severe, the emphasis 
was again shifted, and the main priority was 
put on industrial schemes which had export 
value and dollar-saving- value. Throughout 
that period, however, blitzed cities had shared 
to a considerable extent in all these types of 
buildings. The total rebuilding scheme would 
take five years. First supply of steel had to be 
given to the immediate needs of industrial 
building, and steel and engineering exports, 
but subject to those needs, as rebuilding schemes 
came forward, it would be possible, he thought, 
to review the needs and, if necessary, to raise the 
allocation of steel. 


Development of European Highways 

Tue United Nations Economic Commission 
for Europe’s plan for the development of a 
network of super-highways in Europe has 
advanced during recent months. Already 
twelve Eastern and Western European Govern- 
ments and the occupation authorities of the 
Western Zones of Germany have reached final 
agreement on the construction of a network 
of traffic highways which will be designed to 
meet not only present requirements but also 
to take into consideration traffic requirements 
for the next ten or fifteen years. Routes from 
Helinski to Marseilles, from Edinburgh to 
Rome, and from Paris to Warsaw, are among 
the many now included in the scheme. Standard 
designs have also been agreed upon for the three 
categories to which, depending upon the density 
of traffic, selected highways on the network 
will have to conform. The E.C.E. Sub-Com- 
mittee on Roads will meet early in May, to 
determine which of the proposed routes are 
intended to be developed as international 
network roads. The Governments concerned, 
have now begun a preliminary study of the 
conditions under which the construction of the 
road network can be undertaken and financed. 
All countries have been asked to assess the 
cost per kilometre of building new roads and 
improving old roads. The estimates are to 
include the cost of suppressing all level crossings 
and building highway overpasses and under- 
passes, also reconstructing existing bridges and 
building new bridges and exceptional works such 
as tunnels and ferry-boats. In the recent session 
of the E.C.E. Highways Working Party which 
took place from February 28th till March 5th, 
some changes were made in the preliminary 
scheme. The construction of a road tunnel 
through the Alps was approved, but although 
the Channel Tunnel was considered desirable, 
it was recognised that the matter had not yet 
reached the stage when it could be profitably 
discussed. 

An Institute of Metals Award 


Ar the opening of the annual meetings of 
the Institute of Metals in London, on Wednes- 
day, March 30th, the President, Sir Arthur 
Smout, presented to Dr. Hume-Rothery the 
Platinum Medal awarded by the Council of the 
Institute of Metals, in recognition of his out- 
standing service to the science of non-ferrous 
metallurgy. Sir Arthur said that at a com- 
paratively early age Dr. Hume-Rothery was 





THE ENGINEER 


A Seven-Day Journal 


elected a Fellow of the Royal Society. His 
work had covered a wide field in the study of 
the structure of alloys. He had set up a new 
standard in the determination of the phase 

i of alloys by scrupulous attention 
to the purity of the metals used, by the 
accurate measurement of temperature and 
by combining examination by X-rays and 
by the microscope with the use of thermal 
methods. From an examination of a num- 
ber of alloy systems selected according 
to the position of the component metals in 
the periodic table, he arrived at certain genera- 
lisations, now widely known as the “ Hume- 
Rothery Rules.” His work had not only made 
systematic a difficult part of metallography, 
but it had furnished the physicists with material 
on which the electron theory of metals had been 
built up. To that theory Dr. Hume-Rothery 
had himself made important contributions. 
His books on ‘‘ The Metallic State,”’ published 
by the Oxford University Press, and his well 
known Institute of Metals monographs were 
standard works. Dr. Hume-Rothery, Sir 
Arthur concluded, had not only made brilliant 
contributions to scientific knowledge, but what 
was of equal importance, he had blazed a 
trail and like all the great masters, he had 
trained men to follow in his steps. 


Mansion House Association on 
Transport 


In his address to the Mansion House Associa- 
tion on Transport on the occasion of its annual 
luncheon on Friday, March 25th, Sir Cyril 
Hurcomb dealt with several factors relating to 
rail transport. The wagon position, he stated, 
has been steadily and continuously improved. 
Help had been received from traders in improv- 
ing turn-round time. The railways showed 
37,000 fewer wagons under and awaiting 
repair at the end of February than at the 
corresponding date last year. Wagon numbers 
are slightly less due to the introduction of 
wagons of larger capacity. With a rising coal 
and steel production those industries had, he 
thought, been well served. The railway carriage 
of sugar beet rose from about 760,000 tons on 
the 1947/48 season by 47 per cent to over 
1,112,000 tons in 1948/49 and that traffic was 
handled satisfactorily. Braked express freight 
trains are now run over 500 scheduled services 
and the booked weekly mileage is over 300,000 
miles or only 10 per cent less than in 1938/39. 
Shortage of coaching stock is a_ serious 
handicap. At the end of last year there were 
4000 fewer passenger- ing vehicles than 
before the war. That deficiency is due to the 
disappearance of 3000 vehicles no longer cap- 
able of service, and an increase of 1000 in 
number under and awaiting repair. Some 
£200,000 was being spent on reconditioning 
380 vehicles snatched from the scrap heap, 
to prolong their life for three years. Probably 
there is no single step which would be so likely 
to increase railway revenue as to make available 
more coaching vehicles to carry excursion 
traffic. 


Mond Nickel Fellowships 


THe Mond Nickel Fellowships Committee 
invites applications for the award of Mond 
Nickel Fellowships for the year 1949. Awards 
will be made to selected applicants of British 
nationality educated to university degree or 
similar standard, though not necessarily quali- 
fied in metallurgy, who wish to undergo a 
programme of training in industrial establish- 
ments; they will normally take the form of 
travelling Fellowships: awards for training 
at universities may be made in special cir- 
cumstances. There are no age limits, though 
awards will seldom be given to persons over 
thirty-five years of age. Each Fellowship will 
occupy one full working year. The committee 
hopes to award up to five Fellowships each 








year, of an average value of £750 each. Mond 
Nickel Fellowships will be awarded in fur- 
therance of the following objects: To allow 
selected persons to pursue such training as 
will make them better capable of applying the 
results of research to the problems and pro- 
cesses of the British metallurgical and metal- 
using industries; to increase the number of 
persons who, if they are subsequently employed 
in executive and administrative positions in 
the British metallurgical and metal-using indus- 
tries, will be competent to appreciate the tech- 
nological significance of research and _ its 
results; to assist persons with qualifications 
in metallurgy to obtain additional training 
helpful in enabling them ultimately to assume 
executive and administrative positions in 
British metallurgical and metal-using indus- 
tries, and to provide training facilities whereby 
persons qualified in sciences other than metal- 
lurgy may be attracted into the metallurgical 
field and may help to alleviate the shortage 
of qualified metallurgists available to industry. 
Applicants will be required to state the pro- 
gramme of training in respect of which they 
are applying for an award, as well as parti- 
culars of their education, qualifications and 
previous career. Full particulars and forms of 
application can be obtained from the Secretary, 
Mond Nickel Fellowships Committee, 4, Gros- 
venor Gardens, London, 8.W.1. Completed 
application forms will be required to reach the 
secretary of the committee not later than 
June 1, 1949. 


Merger of Shipping Registers 

Luioyp’s Recister or Sureprmne and. the 
British Corporation Register of Shipping 
announced on Monday, March 28th, that 
the negotiations which have been proceed- 
ing for some time for the fusion of the 
two societies have now been brought to a 
successful conclusion. The British Corpora- 
tion will cease to exist as a separate society 
and will be merged with Lloyd’s Register under 
the title of Lloyd’s Register of Shipping 
united with the British Corporation Register, 
the British Corporation name being a sub- 
title. There will be a certain amount of re- 
organisation of the committees and British 
Corporation representatives will be introduced 
into the general, local and technical committees 
of Lloyd’s Register. This will provide a valu- 
able reinforcement of these committees. Like- 
wise, nearly all the British Corporation staff 
will be merged with the staff of Lloyd’s Register 
on the same terms of service as are now enjoyed 
by the staff of the latter society. The publica- 
tion of the British Corporation Register Book 
will be discontinued, and particulars of the 
class and survey records of B.C. ships will 
appear in the next edition of Lloyd’s Register 
Book, and unified rules will be prepared by 
Lloyd’s Register in due course, classification 
and load lines having been carefully considered. 
Some time must elapse before there can be 
complete fusion of the two organisations, 
including staff and office accommodation, but 
in order to ensure continuity of practice a 
senior official of the British Corporation staff 
will be stationed at all principal offices. To 
facilitate smooth working, interested parties 
should communicate with the office of Lloyd’s 
Register in each district. Lloyd’s Register, 
strengthened by the adhesion of the British 
Corporation, and the American Bureau emerge 
as the two predominant but independent 
Classification Societies, covering between them 
some 80 per cent of the merchant tonnage of 
the world. In Great Britain and Ireland the 
fusion of Lloyd’s Register and the British 
Corporation means that over 90 per cent of the 
tonnage owned there will be to the class of the 
united society and of the 2,115,000 tons gross 
which was being built at the end of 1948, 
more than 94 per cent is being constructed 
under the survey of the combined staff. 
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American Road Building Machinery’ 


By J. 8S. WILSON, M.A.+ 
No. I 


HIS note records impressions of the 

American Road Builders’ Show and Con- 
vention held in Chicago in July, 1948, and 
draws attention to some of the more interest- 
ing and novel items of equipment which 
were seen. The Road Show covered approxi- 
mately 22 acres, and apart from the absence 


a } 


it was felt that these developments for auto- 
matic control and weigh-batching represented 
one of the most important advances seen 
at the show. 

Discussion with a number of exhibitors 
confirmed that the development of new 
machinery proceeds by trial and error from 





FIG. 5—D.W.10 WHEELED TRACTOR WITH 


of any big exhibits from makers of screening 
and crushing plant, who had their own show 
earlier in the year, it was fully representative 
of American road-building equipment. 

The exhibits showed that development was 
proceeding in the direction of increased size 
and rate of working, and that steps were 
being taken to eliminate physical fatigue 
and the fallibility of the human element. 
For instance, the heavy lorries, almost with- 
out exception, were fitted with hydraulically 
assisted steering, and there were many 
ingenious applications of the use of hydraulic 
power to operate machines. A crane was 
exhibited with a telescoping boom which was 
extended hydraulically, and both the angle 
of the boom and the digging of the clamshell 
bucket were effected by hydraulic power. 
The fitting of two-way radio telephone’com- 
munication on trucks and mobile plant was 
common. As regards batching and mixing 
plant, there were a number of developments 
towards full automatic control. One firm 


exhibited a weigh batcher for cement in’ 


which predetermined weights of the material 
were delivered into the hopper merely by the 
operation of a press button. Batching of 
aggregates by weight was controlled elec- 
trically, using, on the dial of the weighing 
machine, @ master disc which was puncned 
at pre-determined points representing the 
delivery of definite weights of different sizes 
of material. A portable asphalt mixing plant 
used. a time locking gear so that the engineer 
in charge of the work could set the dry- 


mixing time, the stage at which the binder . 


was introduced, and the time of mixing it in, 
and could lock the machine so that all mixes 
received exactly the same treatment. In 
view of the great importance of proportioning 
for both concrete and bituminous materials, 





* Crown copyright reserved. 
_t Road Research Laboratory, Department of Scien- 
tific and Industrial Research. 





“CEDAR RAPIDS’ ROLLER 
a germ idea, the machine often being designed 
round a novel idea devised for some par- 
ticular part. Several manufacturers con- 
firmed that they would welcome the provision 
of fundamental knowledge on processes such 
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this country in the near future, and it is 
intended that their performance shall be 
closely followed by the Road Research 
Laboratory, so as to obtain the earliest 
information on. their suitability for British 
conditions. 


MaAcHINERY FOR EARTHWORKS 


The exhibits in this section included bull- 
dozers of many sizes fitted to both wheel and 
track-laying tractors, with engine powers 
up to 750 h.p., and included special types of 
dozer blade for rooting and tree-felling work. 
Control of the dozer was generally hydraulic, 
but there were some examples of cable- 
operated blades. The most striking develop- 
ments were the pneumatic-tyred dozers 
exhibited by two firms, and it appears that 
these machines would certainly have very 
valuable applications in particular types of 
work, e.g., handling light soil on long hauls 
and push assisting scrapers on the cut. 
Scrapers included both two-wheel and four- 
wheel machines, but the two-wheel machines 
were more popular both from the point of 
view of giving better adhesion on the drive 
wheels of the tractor unit and for greater 
ease of turning. A new departure of the 
Caterpillar Company was the production 
and first exhibition of two sizes of pneumatic- 
tyred tractors (Fig. 5), the first wheeled 
machines produced by this company, who 
had up to the present been great exponents 
of the track-laying machine. Both cable 
and hydraulically operated scrapers were 
exhibited, and one firm—Le Tourneau—has 
introduced electric winding motors to operate 
the cable controls on their ‘ Carryall” 
scrapers. The motors were controlled by 
push-button switches on the dashboard, 
together with “limit” switches on the 
scraper body which switched off the motors 
when the apron or tail-gate had moved to the 
limiting position. This would seem to be an 
attempt to provide the ease of control 
possible with hydraulic operation on a 
machine which is fitted with cable controls. 





FIG. 6—"* GRADALL”"* EARTH-MOVING MACHINE 


as screening and vibration, which are common 
to a number of different machines. 

The information gained at the Show and 
the Convention was mainly from the plant 
manufacturers’ angle, and it was not possible 
to obtain at first hand critical appraisal 
of machinery performance in the field. 
Examples of the more interesting pieces of 
equipment are likely to be imported into 


This machine also employs an electric motor 
to effect turning of the prime mover unit in 
relation to.the scraper, and, by pushing a 
button on the dashboard, the operator can 
turn the outfit to left or to right. While 
these refinements greatly relieve the work 
of the operator, the output in earth shifted 
would seem to benefit much from such 
developments as the constant-mesh gearbox, 
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giving quick, in-motion, gear changes; the 
high top speed. of 15 m.p.h. for light running, 
and the specially controlled differential 
which prevents one drive wheel from slipping 
until the opposite wheel is taking four times 
the torque. The tyres on this heavy earth- 
moving equipment have grown to tremendous 
size, and on the biggest machine 36-00 by 
40 tyres are fitted. Some heavy-duty dump 
trucks, with clamshell bottom gates, for 


Fic. 7—MOTOR GRADER WITH 


quick emptying, were on show, while, in 
the ‘‘ Tournarocker,” a new idea in dumping 
was demonstrated. This machine consisted 
of a carrying bow] of 16 cubic yards capacity 
slung between a two-wheeled prime mover 
and a rear axle. It is filled by dragline or 
shovel and tips by locking the rear wheels 
and winding the prime mover (by “ tourna- 
torque” electric winch motors) back to the 
rear axle. This “ jack-knifes”’ the machine 
and so raises the bowl to tipping angle. 
Tipping is as quick as with a dumper, but the 
equipment when loaded has a much lower 
centre of gravity and is stable on the roughest 
ground. 

In the smaller range of equipment the 
tendency has been to develop multi-purpose 
machines somewhat on the lines of the 
tractor shovels used in this country, but 
with rather different lift mechanisms and 
provision for “crowding.” A number of 
medium-sized wheel tractors were shown 
fitted with different types of shovel or loader. 
The front bucket in these cases could be 
used for cutting, carrying and loading soil 
or other loose material. In some cases the 
lift was vertically in front of the tractor. 
Others had an overhead throw, loading into 
a lorry behind the tractor loader. Some of 
the names given to this equipment indi- 
cated the range of functions it could perform, 
e.g., the “Sargent overhead shovel dozer” 
and the “‘ Drott Bullclam dozer.”’ Most inte- 
resting among these multi-purpose machines 
was the “ Gradall ” (Fig. 6), which consisted, 
in effect, of a telescopic.arm with power unit 
and control cabin mounted on a rotating 
platform on the back of a heavy lorry. The 
arm could operate to an angle of 45 deg. 
both above and below the horizontal, and at 
its end could be fitted with a range of tools, 
e.g., dozer blade, back hoe, scraper, bucket, 
&c.; it.could operate over an arc of 360 deg. 
in the horizontal plane. In addition, the 
arm and the tool on the end could be rotated 
about the axis of the arm, thus simulating 
all the motions of the human arm. This 
machine appeared extremely versatile; it 
could be used for trenching, for loading and 
for shaping banks to a given contour. 


BLOWER TYPE 


ar 
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the movements given to the arm were con- 
trolled hydraulically. 

Trenching machines of the bucket elevator 
type were well represented by both boom and 
wheel models. The vertical boom type 
exhibited by the Barber-Greene Company 
had advantages when excavating in a con- 
fined space and should be better able than 
the slanting boom types to hold the bottom 
of a trench to a predetermined grade. The 


SNOWPLOUGH 


smallest machines with both wheel and boom 
mounted buckets could cut a trench 54in 
wide by 4ft deep (Figs. 1 and 2). A recent 
development was the road widener for 
excavating soil at the side of the road slab 
in preparation for haunching. This was a 
wheel type excavator with the wheel over- 
hanging the chassis so that the machine runs 
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some cases of four-wheel graders all four 
wheels were driven and steered and generally 
the front wheels could be set at an angle to 
assist in taking the thrust on the blade 
(Fig. 3). The design allowed for the blade 
to be moved laterally until its cutting length 
was almost entirely to the side of the machine. 
Tt could also be set up to an angle at the side 
of the machine to cut the outer slope of road- 
side ditches (Fig. 4). Apart from their use 


FiG. 8—-SHEEPSFOOT ROLLER WITH SPECIALLY 


in grading and ditching work, these machines 
are frequently used for blending materials 
in mix-in-place work. A wide range of 
equipment for use with them has been 
developed and motor graders were seen fitted 
with front end bucket loaders, with bulldozer 
blades, with twin rolls and with a blower 
type snowplough unit (Fig. 7). In operation 


FiG. 9—CEMENT SPREADER AT WORK 


on the carriageway while excavating. It is 
believed that somewhat similar equipment 
is being developed in England. 

Motor graders were very strongly repre- 
sented at the Show. These machines would 
seem to be the backbone of American road 
construction work, and they have been 
developed to be extremely versatile. The 
lighter types have two-wheel drive, but four- 
wheel drive and six-wheel machines with 
four wheels driving-were also exhibited. In 


these machines normally work backwards 
and forwards along the road bed without 
turning, and this practice greatly assists in 
the speeding up of working. 

Among the equipment for soil compaction 
was a number of sheepsfoot rollers, many of 
them with feet of special shapes, which, it 
was claimed, would enable them to come 
cleanly out of the ground. (Simple considera- 
tions show that,'as the roller normally rolls 
on the top circle of the feet, the shape of the 
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feet is of little importance from this aspect.) 

he general practice was to have a two-unit 
roll with the units connected together with 
a pivoting link (Fig. 8). An alternative to 
the sheepsfoot roller was a wheel tractor 
fitted with sheepsfoot lugs on its steel wheels, 
and this might have applications on small 
jobs. The sheepsfoot roller appears to be 
accepted as the essential machine whenever 
compaction of soil has to be carried out. 
Some pneumatic-tyred rollers were also 
on show, including the ‘‘ Bros Compactor ”’ 
of 180 to 200 tons, developed by O. Porter. 
The exhibit in the roller section attracting 
the most interest was the “ Cedar Rapids ” 
vibrating pneumatic-tyred roller. Two models, 
one with a loading of 60,000lb, the 
other with a loading of 25,000 lb, and a 
vibration frequency, applied to the axle 
shaft, of 1200 vibrations per minute, were 
exhibited (Fig. 5). Very high densities are 
claimed to be obtained with this roller, and 
it would be interesting to see the results of 
tests carried out with it under British soil 
conditions. In addition, there were a number 
of small pan vibrators, including one with a 
corrugated blade which was so arranged that 
it crept along as it compacted the ground. 


MACHINERY FOR Sor STABILISATION 


Special equipment for soil stabilisation 
was represented by ‘“‘ Seaman Pulvi-Mixers ” 
and the “ P. and H.”’ single-pass stabiliser. 
The latter machine was a recent introduction 
and it was seen at work on a stabilisation 
project on the lakeshore where a former city 
rubbish dump was being converted into a 
small airport. The single-pass stabiliser 
consisted of a heavy power unit mounted on 
tracks and carrying a mixing chamber. In 
the mixing chamber, carried on hydraulic 
cylinders to give easy control of work depth, 
were four transverse power-driven shafts. 
The first one was fitted with cutting blades 
which cut up the virgin soil or road surface. 
The second shaft with blending blades mixed 
the cut materials and assisted in pulverisation 
while the two remaining shafts were of the 
pug-mill type and did the final mixing. 
Asphaltic binder, or water in the case of 
cement stabilisation, was introduced into 
the mixing chamber through spray bars 
between the blender and the pug-mill shafts. 
A strike-off plate on the back of the mixing 
chamber determined the thickness of mixed 
materials. Water or bituminous binder is 
drawn through a flexible hose from a tanker 
pushed along by the stabiliser and it is 
metered before being passed to the mixing 
chamber. This machine was provided with 
a wide range of forward speeds, the lowest 
being 6ft a minute, and it was felt that at 
this speed it should be possible mix 
thoroughly all but the most difficult of soils ; 
it could cut and mix a layer of soil 8in to 
10in thick. At the demonstration this 
machine was being used in cement stabilisa- 
tion; the cement was laid on the soil in 
@ layer about lin thick by one pass of the 
Smith cement spreader (Fig. 9). This spreader 
is towed behind a cement truck and the 
cement falling from the truck into the hopper 
is carried to the outlet gate of the spreader 
by a rubber band forming the bottom of the 
hopper chamber. This band is driven from 
the land wheels of the spreader and the 
amount of cement delivered is controlled by 
adjusting the gate. Although the site was 
very exposed and there was a fresh breeze 
blowing at the time, the amount of cement 
carried away by the wind was negligible. 
The Smith cement spreader seems an essential 
part of any project in which cement stabilisa- 
tion is to be carried out by a machine such 
as the single-pass stabiliser, which has such 
@ high rate of working. Not only does it 
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apply the cement uniformly over the site, 
but the rate of application is far faster than 
would be possible by spotting bags. Pro- 
vided cement lorries are available as required, 
the spreader can work a few yards ahead of 
the stabiliser and no appreciable amount of 
unmixed cement is exposed to the weather 
at any time. 

Discussions with the Portland Cement 





349 





Association representatives, who were assist- 
ing in the demonstration, showed that while 
they had carried out experiments to deter- 
mine the amount of cement to be added to 
the soil for correct strength, no attempt has 
yet been made to study the uniformity of 
mixing with the “P. and H.” stabiliser ; 
visual inspection was felt to be a good enough 
guide on this point. 


(T'o be continued) 


Powder Metallurgy 


and Heat-Resisting 


Alloys 


By H. W. GREENWOOD 


- assessing the contribution, actual and 

pai that powder metallurgy can 
make toward the provision of alloys having 
high resistance to temperatures ranging up 
to 1200 deg. Cent. or more, as well as resist- 
ance to creep, fatigue and other physical 
phenomena, it is essential to know some- 
thing of the progress already made in the 
production of such materials not only by 
powder metallurgy, but by classical metal- 
lurgy, for to date the part played by powder 
metallurgy has been small except in the 
laboratory. The sum of present-day experi- 
ence with heat-resisting alloys and metals 
has been gained almost wholly by the normal 
methods of casting, forging and heat-treat- 
ment, and it is the cumulative evidence that 
we have nearly reached the limits of these 
classical methods that has quickened interest 
and stimulated research into the possibilities 
of powder metallurgy. 

To appreciate how and why we have 
arrived at this point it will be convenient 
to survey, at least superficially, the main 
lines of development of heat-resistant metals 
and alloys, the nature of the problems that 
have arisen, the means by which they have 
been solved and the pointers they have 
provided to further progress. Obviously, 
there is no one simple problem, nor is one 
type of material alone wanted. Heat-resist- 
ing alloys are essential for gas turbine and 
for steam turbine blades, for jets, rotors, 
rotor discs, combustion chambers, to mention 
some important items, and the designer and 
the engineer will continue to ask for more 
and higher resistant materials because it 
is in the direction of higher temperatures 
that higher thermal efficiency can be obtained 
and @ more economical net power output be 
provided for a given expenditure. It is 
also clear that in the field of experiment it 
will be a simpler proposition to tackle the 
provision of small units such as blades or 
jets and to attain high resistance to fatigue, 
stress and temperature than will be the case 
with large forgings. In this particular 
direction powder metallurgy offers many 
advantages. 

The earliest heat-resistant materials were 
of the stainless steel and other austenitic 
types of alloy. Their weakness, soon evident, 
lay in their inability to withstand fluctuating 
stress and shock at high temperatures. The 
use of chromium and nickel, but particularly 
the former, arose because of the value of 
chromium as a resistant to heat oxidation 
and scaling which had been known even 
before the beginning of the present century. 
Up to 1920, when the Aeronautical Research 
Committee was reporting on materials avail- 
able in aeronautical construction, high- 
tungsten steel and a 13 per cent chromium 
steel were the best, but by 1922 the Mond 
Nickel Company had supplied the Air 
Ministry with the first austenitic nickel- 
chromium exhaust valves and exhaust-gas 





turbine rotors for boosting engine pressure 
at high altitudes, and capable of operating 
at temperatures of 850 deg. to 900 deg. Cent. 
The value of chromium in steel and the fact 
that the loss by oxidation, i.e., scaling, is 
roughly inversely proportional to the 
chromium content were early established. The 
effect of additions of aluminium and silicon 
had also been tried, but the influence of 
aluminium toward embrittlement had soon 
been noted. Hence, attention was focused 
on chromium. It was found that increasing 
the chromium content from about 12 per 
cent to about 30 per cent raised the resistance 
to oxidation from about 700 deg. to 1100 deg. 
Cent., but with increased heat resistance 
came also decreasing ductility. It was here 
that the value of increased nickel content 
became evident. At this time the problem 
of combating corrosion, especially fissuring 
through intergranular corrosion, by super- 
heated steam at 455 deg. Cent. or over, 
became urgent owing to the development of 
turbines using steam at pressures and tem- 
peratures higher than ever before. 

A further problem which was successfully 
solved in this country at the same time was 
the provision of steels which would resist 
the penetrative effect of hydrogen, conditions 
met with in the chemical industry in the 
synthesis of ammonia and in the hydrogena- 
tion of coal. For such purposes nickel- 
chromium - molybdenum and chromium- 
molybdenum steels were found satisfactory 
up to 450 deg. to 500 deg. Cent. Above 
500 deg. Cent. in such processes as the 
Bergius where the pressure is 200 atmospheres 
at 500 deg. Cent. and the Claude process, 
where pressure is 500 atmospheres and tem- 
perature 600 deg. Cent., an austenitic nickel- 
chromium steel is essential. 

That was the general position about 1937. 
Since then much greater attention has been 
directed to the development of the gas turbine 
and the requirements of its separate parts. 
The first point of importance to note in con- 
sidering the metallurgical requirements of 
the gas turbine is that all gas turbine struc- 
tural parts are subject to fluctuating stress. 
This fact makes a knowledge of the alloy’s 
high temperature and fatigue strength as 
well as resistance to corrosion imperative. 
Creep strength is of outstanding importance 
and explains the position attained by 
R. ex 78 and “ Stayblade,” alloys used in 
early Whittle engines. Both these alloys 
owed their outstanding qualities to pre- 
cipitation hardening, the hardening being 
induced by a heat treatment involving the 
now familiar solution heating, cooling and 
reheating to and holding at the precipitation 
temperature. 

It has to be admitted that the general 
progress made since about 1937 is not spec- 
tacular, and for this the complexity of the 
problem is responsible. A major factor here 
is the susceptibility. of high-temperature 
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properties, especially creep resistance, to 
variation due to minute variations in the 
composition of the alloy, its processing and 
its treatment. If dependence is to be upon 
precipitation hardening, then any idea of 
easy or speedy production must be relin- 
quished. Again, it is known that the presence 
or absence of so little as 1 part in 100,000 of 
some particular constituent can influence 
performance. Accuracy of that order is 
well-nigh impossible when working on an 
industrial scale. 

So engineer and metallurgist have asked 
the powder metallurgist what that technique 
can do and what possibilities it offers. First, 
it offers a complete escape from what is prob- 
ably the greatest limitation of classical 
metallurgy, in that it gets right away from 
the necessity for melting and casting that 
is inherent in the older methods. That, 
incidentally, at once disposes of the atten- 
dant limitation that the constitution of 
cast alloys can on'y embrace those phases 
crystallisable from a melt. It is not 
always realised that this limitation also 
applies to an equilibrium diagram, which can 
only indicate the combinations or phases 
existing in the molten state at various con- 
centrations and temperatures, and those 
phases which can crystallise from the melt 
as it cools down to solidification. 

Next, powder metallurgy offers those fields 
such as cold we ding, diffusion, pressure and 
friction, where conditions can be produced 
that differ materially from those obtaining in 
a molten mass and, moreover, where the 
closest control is possible over composition, 
and all those physical conditions to which one 
may care to subject the materials. Not only 
can composition be controlled closely and 
varied at will, but it is also a simple matter to 
carry out a large number of experiments at 
small cost and with speed and certainty, and 
those experiments need not be confined to 
metal and alloy mixtures, but can incor- 
porate refractory oxides, as well as the harder, 
more resistant and more refractory sub- 
stances, such as borides, carbides and 
nitrides. 

Another advantage is that powder metal- 
lurgy eliminates the necessity for forging, 
which has provided a notable difficulty in the 
past, and has brought to a standstill investi- 
gations along quite a number of promising 
lines. An example of this is aluminium, 
which, like chromium, facilitates the forma- 
tion of a protective oxide film. Aluminium 
is more effective than chromium, but, 
unfortunately, quite a low aluminium content 
increases the difficulty of forging to an 
impossible extent. In powder metallurgy 
that difficulty cannot arise. A further aspect 
of interest is that because materials other 
than metals and alloys can be used there is the 
possibility of producing parts, particularly 
turbine blades, having a much lower specific 
gravity than that possessed by the normal 
all-metal type, an advantage that will at once 
appeal to the designer because, not only is the 
main stress centrifugal, but the provision of 
a definitely lighter blade is a real help in 
ensuring the balance of the design as a whole 
and therefore an increase in general stability. 
These considerations are important in the 
design of blades, but to a somewhat lesser 
degree they apply to rotor discs, to nozzle 
guide vanes and to other components. 

Before passing to a closer consideration of 
the part that has been and can be played by 
powder metallurgy it may be worth while 
stressing a final advantage, namely, the less 
difficulty there is in translating laboratory 
and pilot procedure to works production. 
There is much less change in scale of opera- 
tion between experimental and works pro- 
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duction of parts by powder metallurgy than 
is the case with normal metallurgical opera- 
tions. The special properties looked for in 
heat-resistant materials are so sensitive to 
minute changes in conditions that forging, 
for example, has proven one of the greatest 
difficulties. It has been necessary in some 
cases to forge first and heat treat afterwards, 
in other cases where small components are 
required precision casting processes have been 
adopted which are tedious and expensive. 
Powder metallurgy, in addition to its other 
and already mentioned advantages, can be 
of very real assistance here and can facilitate 
the translation of processes from laboratory 
to works. The question may arise as to the 
limits in size which the powder metallurgical 
technique imposes. At present parts weigh- 
ing between 200 Ib and 300 lb represent the 
upper limit, but there is no physical impedi- 
ment to the fabrication of larger parts. The 
problem is an economical and engineering one, 
and there is no reason why much larger parts 
should not be produced. Some of the present 
difficulties will be mentioned later. 

If progress in the future were limited to 
methods and materials in use to-day, future 
prospects might well appear problematical. 
Engineers and metallurgists have given much 
thought to the development of the hard 
metals, those combinations of carbides and a 
metal cement that have revolutionised ideas 
on production. Here are materials of great 
strength and great hardness capable of per- 
forming their normal function at tempera- 
tures very much higher than other available 
materials can approach. 

That is true of the earlier hard metals, but 
to-day others have been produced which have 
even better properties. It may be useful to 
tabulate the carbides and allied compounds 
so that they may be on record, for it is very 
certain that they will play a major part in the 
further development of heat-resisting mate- 
risls compacted and fabricated into parts by 
powder metallurgy :— 


Melting point, 
deg. Cent. 
Boron carbide ... -.. 2360 
Silicon carbide... ... ... --- 2500 
Tungsten carbide (WC) ..._ ... . 2857 
Molybdenum carbide (Mo,C) 2687 
Titanium carbide ... ... ... ... 3400 
Zirconium carbide ... . 3523 
Tantalum carbide ... 3877 


In addition to the carbides two of the 
borides are of interest, namely : 

Tungsten boride, melting point 2882 deg. 
Cent., and zirconium boride, melting point 
2992 deg. Cent. Refractory oxides enter 
into the picture, particularly titanium 
dioxide, melting point 1350 deg. Cent.; 
alumina (AI,0,), melting point 2020 deg. 
Cent.; beryllia (BeO) melting point 2450 deg. 
Cent.; thoria (ThO,), melting point 2470 deg. 
Cent., and zirconia (ZrO,), melting point 
2800 deg. Cent. Not only have these new 
materials become available, but there has 
also been a notable advance in the actual 
technique of powder metallurgy. This has 
comprised such new processes as cementation 
methods by which enhanced density and 
physical properties have been attained; its 
analogy to the cementing methods already 
in use in the production of hard metals 
should not be overlooked. The significance 
of such methods lies in their opening fields 
offering new possibilities such as the applica- 
tion of differential diffusion to the binder 
metal to impart greater hardness, or some 
other desired property including the use of 
oxides or other refractories. Another develop- 
ment is the use of submicroscopic particles 
to accelerate diffusion and solution and so 
aid the attainment of maximum density and 
minimum porosity with lower compacting 
pressures and shorter sintering times. There 
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is also the use of coated alloy powders 
obtained by co-precipitating metals such as 
iron and molybdenum, and then later coating 
with a third metal. 

In the better mixing of powders before 
pressing use has been made of ultrasonics, 
especially where fine-particled powders arc 
involved. It is well known that the intimat, 
mixing of such materials is difficult and that 
ball or similar milling for many hours jis 
essential. It is claimed that one hours’ expo- 
sure to ultrasonic vibrations of 350,000 c/s 
equals twenty-four hours ball milling. Ultra. 
sonics have also been used in aiding th» 
co-precipitation of very fine powders. The 
tapping of the filled dies by some mechani- 
cal device is now used in many pressiny 
operations. 

Having now briefly mentioned the newer 
materials available and some of the more 
recent developments in technique attention 
can be directed to those possibilities of 
refractory and hard materials playing a part 
in the production of heat-resisting units 
possible only by powder metallurgy. Quite 
an amount of preliminary work has been 
done in this direction and some useful pro- 
gress made. That little has been published 
so far is only to be expected, for the field is 
& novel one and very much more experience 
is required, as well as much more funda- 
mental knowledge. What is possible here is 
an indication of some results already obtained 
and some discussion of the immediate 
possibilities as well as the long-term require- 
ments. A major problem at the moment is 
the improvement of creep properties well 
beyond present achievements. There are 
several lines of attack already under way. 
An example is the use of chromium boride, 
which is suggested for gas turbine blades, 
discharge nozzles and exhaust tubes. Its 
high softening temperature is very attractive. 
In a mixture of 80 per cent chromium boride, 
and 20 per cent binder, the softening tem- 
perature is from 1800 deg. to 1850 deg. 
Cent. In this connection impregnation 
methods of introducing the binder or cement 
are preferable to mere mixing. In another 
series of studies it has been shown that mix- 
tures of refractory oxides with alloy steel 
powders up to as much as 50 per cent by 
volume improve creep properties at high 
temperatures. Experimental work with 
silica, zirconia and silicon carbide have given 
promising results, and it bas been shown that 
the high temperature-resistance properties 
of such sintered materials can be regulated 
within much wider limits according to the 
nature and the particle size of the refractory 
material added. 

In other directions studies have indicated 
that, other things being equal, those metals 
having a high modulus of elasticity usually 
have high creep strength. This is borne out 
by the case of molybdenum and tungsten, 
both of which have high elastic moduli and 
behave equally well as regards resistance to 
high temperature, and to creep when they 
are an important constituent of heat- 
resistant alloys. Quite early work on carbon- 
molybdenum steel showed that creep strength 
increased with increasing molybdenum con- 
tent in both the normalised and the normal- 
ised and tempered condition. Chromium 
tends to lower the creep strength of molyb- 
denum steel, but stabilises structure. Both 
silicon and aluminium are contra-indicated. 
Results such ‘as these and many more which 
have accumlated during the war years under- 
line the necessity for a careful analysis of the 
work that has been completed or is in pro- 
gress. They also point to the empirical 
nature of much that has been done. Perhaps 
the most illuminating study possible to-day 
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is to follow the work of Mond Nickel, starting 
from the nickel alloy with 80 per cent nickel 
and 20 per cent chromium, and resulting in 
the production of the Nimonic range of alloys, 
which have provided so valuable a series of 
heat-resisting materials having good. creep- 
resistance qualities allied to high maximum 
stress and good elongation. This work has 
been described as a classic example of the 
importance of industrial research generally, 
and its application to a critical facet of engine 
design in particular. It is particularly 
important as indicating how much close 
co-operation between laboratory and works 
can achieve, and is in contrast with other 


examples of where a tremendous field has , 


been covered, thousands of observations made 
and hundreds of apparently unconnected and 
certainly unco-ordinated conclusions drawn. 
This is ,one of the dangers confronting 
workers entering on the field of powder 
metallurgy applied to the production of heat 
and creep-resisting materials. In one sense 
it might be said that the position was reason- 
ably simple. For the heavy items which have 
to stand temperatures not exceeding 600 deg. 
Cent. there is no outstanding difficulty in 
producing forgings up to or even beyond a ton 
in weight, but the materials which will be 
required for the smaller parts, which will be 
called upon to stand temperatures of from 
1200 deg. to 2500 deg. Cent. either now or 
in the not-distant future, are just not forth- 
coming as the product of normal metal- 
lurgical operations. They will have to be 
produced by utilising ceramic materials or 
mixtures of ceramic materials and metals of 
the type which workers in the United States 
have called ‘‘ Cermets,” of which the first 
example was made from cobalt and silicon 
carbide. The fact that parts such as turbine 
blades would be called upon to resist mech- 
anical shock indicated the importance of 
using materials which were not brittle in 
themselves and not prone to induced brittle- 
ness due to high temperatures. This clearly 
points to the employment of bonded borides, 
carbides, nitrides or oxides. 

A possibility that has as yet not been fully 
examined is the coating of a refractory metal 
with either a “‘ Cermet ” or an oxide or other 
coating. So far the experimental work that 
has been done has only been tentative. 
Methods of application have included using 
silicate of soda as a vehicle in the cold, flame 
spraying, torching and furnace sintering. It 
would appear that so far as oxides are con- 
cerned they go into solid solution in the 
metals and have provided interesting results. 
In one case metal coated to a depth of 5mm 
had withstood 1540 deg. Cent. for some time 
and 1950 deg. Cent. for two minutes. Yet 
another suggestion has been the production 
of gas turbine blades by using high tempera- 
ture resistant alloys, such as Inconel, 
Hastelloy B, Vitallium and the like in powder 
form to act as binders or cement for 
chromium boride. Mixed borides can 
also be used and a technique involving 
hot pressing at a pressure of 200 lb to 
300 Ib per square inch at a temperature 
of 1800 deg. to 2200 deg. Cent., either in 
vacuum or in an argon or neon atmosphere 
is suggested. 

A procedure of an entirely different kind 
produces porous stainless steel or porous 
nickel-molybdenum iron having a carefully 
controlled porosity through which a cooling 
agent can be passed. The materials, intended 
for jet engine parts, are not inherently re- 
sistant to high temperatures, but, it is sug- 
gested, may represent an alternative to 
materials having superior properties at such 
temperatures. The method has been called 
sweat cooling and is being investigated in the 
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United States. The procedure is wholly a 
powder metallurgy technique and the con- 


trolled porosity is obtained by the incor-. 


porating of a volatile agent; so far ammonium 
bicarbonate has been used, which produces 
the necessary porosity. There is a very 
distant likeness between these controlled 
porosity parts and the hollow blades used in 
German gas turbines during the war but 
which are unlikely to play any part in the 
future. 

It will be realised that the above dis- 
cussion has been largely occupied with 
experimental work and suggestions. In the 
present stage of the subject it is difficult to 
see any other possible treatment. Obviously, 
the subject is extremely complex and 
involved. There is a huge literature avail- 
able and the main impression it makes 
is to emphasise the tremendous dimen- 
sions of the problem. It is perhaps natural 
to think of heat-resistant materials in 
connection with the jet engine and the 
gas turbine for aeroplanes, but that would 
be a wholly unnatural circumscribing of 
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both problem and subject. We can con- 
sider the requirements of aero-engines, 
because they do and will represent the 
highest requirements that designer and engi- 
neer will be called upon to meet ; but, what- 
ever is done towards solving these problems, 
will be not less a contribution to the wider 
and more general requirements of industry 
as a whole, and here dimensional stability 
and resistance to wear at high temperature 
will require to be accompanied by corrosion 
and erosion resistance over a very wide 
temperature range. It can be taken as a 
commonplace of the field of prime movers 
that the tendency will be steadily in the 
direction of higher working temperatures, 
because the efficiency of all heat engines 
increases rapidly with increasing working 
temperature. This is peculiarly a probiem 
for the metallurgist, and so far as can be 
seen it is also the powder metallurgist alone 
who can provide the method, the materials, 
the technique and the finished articles that 
can meet the demands, not only of to-day, 
but of to-morrow. 


The Overlap Ratio of Spiral Bevel Gears 


By EWEN M‘EWEN 


{gw overlap ratio is usually calculated in 
the case of single helical gears to ensure a 
satisfactory relationship between face width 
and helix angle, particularly when it is neces- 
sary to minimise the end thrust; it is 
particularly easy to determine the overlap 
ratio in this case, which is given by r= 
In the case of spiral bevel gears no 
such simple formula is available and it is 
usual to obtain the overlap ratio for stress 
calculation purposes by graphical methods. 
However, it is not difficult to obtain a general 
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formula which is frequently more convenient 
than setting out the developed pitch cone. 

If the crown wheel tooth form is circular, 
as in the Gleason system, let 


C=cone distance=outer radius of basic 
crown wheel. 
f= face width. 
pr=circular pitch at outside radius. 
q, 9=polar co-ordinates of cutter centre, see 
Fig. 1. 
p=radius of cutter. 
o=spiral angle at mid face. 


In Fig. 1 O is the apex of the developed 
pitch cone, the centre of the crown gear ; 
ADB is the intersection of the pitch cone 
with one side of a tooth; Q is the centre of 
the cutter axis; the angles AOD=a, 
BOD=8, DOQ=8. 

In the triangle DOQ, the angle ODQ is the 
complement of the spiral angle at mid face, 
so that cos ODQ=sin o, sin ODQ=cos oa. 


Hence 


q?=}(2C—f)*+.*—(2C0—f)p sine . . (1) 
and 
ain Oenlgla)eene: i oe | 


In the triangles AOQ, BOQ, the angle 


A0Q=(9—a), BOQ=(6+ 8). 
Hence 

cos (8 —a)=(g?+C*—p*)/2gC . « « (3) 
and 


cos (8-+8)=[9*+ (C—f)?—p*]/2q(C—f) (4) 
Also cos (@—a)=cos 6 cos a+sin @ sin a, 
and, as a is a small angle we can write 
sin a=a, cos a=1. 

Hence cos (8—a)=+cos 0+a sin 0. 

Similarly, cos (9+ 8)=cos @—8 sin @. 
Hence 

a=[cos (9—«)—cos 6] cosec 6 . . . (5) 
and 

S=[eos 8—cos (0+8)]cosec 8 . . . (6) 

Adding, (2+8)=[cos (8—a)—cos (0+8)] 
cosec 9. But by equation (2) cosec 6=(q/p) 
sec a and (a+f)=[cos (@—a)—cos (8+ 8)] 
(q/p) sec o. 

Substituting in this the values from equa- 
tions (3) and (4), we have 
lt PAP A ho a [q*+(C—f)?—p*]/ 

2q(C —f)}(q/p) see o 
={(C—f)(q?+ C?—p*) —Clq*+ (C—f)? 
— p*}} sec a/2pC(C —f) 
=[C(C—f)—q*+e*]f sec «/2pC(C—f). 

Substituting for q? from equation (1), 

(2+8)=[C(C—f)+p*—1(2C —f)?—p? + (20—f)e 
sin o]f sec o/2eC(C—f) 
=[(2C—f)p sin o—}f*] f sec ¢/2pC(C—f) 
= (20 —f) f tan «/20(0—f) —f* sec «/8eC 
(C—f) 
ee 
8eC(C—f) 


The angle saliteideel at the centre ‘ ie 
tooth being (a+), and the angle subtended 
at the centre by one pitch being p,/C, the 
overlap ratio r, is given by 

re=(at+B)C/p . . ate 
and, inserting the vale of (a+ 8) from 
equation (7), 


re=( f tan o/px){1+f/2(C —f)} —f* see o/ 
Seer «sak cae 

With a helical gear instead of a spiral bevel 
gear, the corresponding cone distance C is 
infinite and equation (9) becomes r.—f 
tana/p, as usual. Moreover, when ‘the 
cutter radius becomes very large, as in those 
machines which cut bevel gears with straight 
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teeth offset from the apex and as in the 60in 
Gleason machines, equation (9) becomes 
re=(f tan o/p){1+f/2(C—f)} . (10) 
The foregoing analysis assumes that, as is 
usually the case in spiral bevel gears, (0+ B) 
is the maximum angle subtended by any 
point on the tooth curve ADB with the line 
OQ. In gears of low or even zero spiral 
angle, however, with curved teeth, this gives 
too low a value for the overlap ratio, which is 
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Angle AOD=a Angle QOD= 6 
Angle BOD= 8 Angle EOD=y 
Fic. 2 


zero with a straight bevel gear, but greater 
than zero for a Gleason “ Zerol ” gear, which 
has zero spiral angle at mid face and sub- 
stantial tooth curvature on the pitch cone. 

The point at which the tooth curve becomes 
tangent to a radius is E, Fig. 2, and the angle 
OEQ is a right angle. Thus the foregoing 
treatment, especially equation (9), fails if 

Vq—e*>(C—f). 
Substituting from (1), 
V }(20—f)?—(2C0—f)p sin o> (C-f). 
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Squaring both sides, simplifying and re- 
arranging, 


sin ¢<( f/p){2—f/2(C —f)} (11) 

Let the angle EOD bey. Then y is small 
and sin y=y, cosy=1. Thus 

sin (0+ y)=(/q) (12) 


=sin 0 cos y+ cos 0 sin y=sin 0+ cos 6. 
Hence 
y= {sin (9+y)—sin 6} sec 0 (13) 
Adding equations (5) and (13), we have 
(«+y)=cos (8—«) cosec 0-+-sin wt ”) sec 0 
—tun @—cot 0. . (14) 


* Now, from equation (2) 


cosec = (g/p) sec o, sec 0=9/Vg—p* cos*s. 
Substituting these values and those of 
cos (9@—a) from equation (3), and sin (6+-y) 
from equation (12) in equation (14) we have 
(a+) =(q*+C?—p?) sec. a/2eC + (p°—g* sec 0) / 
eV g?— po? cos*s. 
Substituting for g? from equation (1), 
(a+ y)=[C?+ }(2C —f)?—(2C—/f)p sin o] sec o/ 
2eC 
+ *(1—see o)—[](2C—f)? '—(20—fie sin o] sec o 
eV }(20—f)*— 


(20—f)p )e sin + 62(1 —cos*s) 
. (15) 
Recalling that o isa _ angle, we can 
write coso=1 and neglect p*(1—seco), 
p*(l—cos*c) in comparison with the other 
terms in the second part of equation (15). 
Hence 
(a+) =[C?+ 3(2C —f)?— (20 —f)p sin o)/ 
2eC cosa 
— — —f)®*—(2C—f)p sin «)/p cos ¢ 
1—V'3(20—f)? ities mer? 
2eC cosa. . (16) 
peice (y—B) 
—[(O—~V4.20—f¥—(80—Pe ar 
Po —f)cosa .. 
In these cases r, is the larger of 
(a+-y)C/pr or (y—B)C/pr (18) 
In the particular case of o=0 (as in 
Gleason “ Zerol” gears), (y—f) is larger 
than (a+y) and 
To =f*C /8ep(C —f) 





(19) 
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ANNUAL REPORT OF THE COUNCIL FOR THE YEAR 1948* 


MEMBERSHIP 


HE numbers on the register at December 31, 

1948, were: Honorary Members, 29; Mem- 
bers, 4596; Associate Members, 12,970; 
Companions, 33; Associates, 962; Graduates, 
8008, and Students, 4459, a total of 31,057, 
showing an increase of 2383 during the year. 


JAMES CLAYTON FuND 


Award of the 1947 James Clayton Prize.— 
The will of the late Mr. James Clayton provides 
that one-quarter of the annual income (of his 
bequest to the Institution) shall be awarded 
as a prize to a Member, Associate Member, 
Graduate, or Student, who, in the opinion of 
the Council, has contributed most in the year 
to modern mechanical engineering science by 
way of research, invention, or experimental 
work, or by a treatise or paper on a modern 
mechanical engineering subject, or by origi- 
nality in design, or by service to mechanical 
engineering. 

The Council considered that the most out- 
standing contributions to mechanical engineer- 
ing science within the terms of the trust were 
those by Mr. T. E. Beacham, B.Sc. (Eng.), 
M.I.Mech.E., for his contribution to the deve- 
lopment of the variable-pitch propeller, high- 
speed hydraulic pumps, and other hydraulic 
devices by way of research, invention, and 





* Extracts 


design, communicated in part to the Institution 
during 1947, and by Mr. J. E. Sears, C.B.E., 

M.A., M.I.Mech.E., for services to engineering 
science and manufacture by researches and 
development in metrology and gauging, pre- 
sented in part in a lecture to the Institution 
during 1947. The Council accordingly decided 
to divide the amount available for the prize, 
£1300, equally between Mr. Beacham and Mr. 
Sears. The presentations were made at the 
General Meeting on February 20, 1948. 

First Award of Clayton Fellowships.—An- 
nouncements in the Journal and through other 
media of the proposed award of Clayton 
Fellowships resulted in a satisfactory response 
in the number of applications received. A 
large proportion of the applicants were invited 
to an interview with the Committee and, as 
a result, after careful consideration, four Clay- 
ton Fellowships were awarded, involving a 
total sum of approximately £1450. A special 
additional grant of £150 was also made from 
the Clayton Fund to one of the applicants to 
enable him to complete a research on which he 
had already embarked. 

The Fellowships for 1948 were awarded to :— 

A. J. Barnard, B.Sc.(Eng.) (Lond.) Hons., 
G.I.Mech.E. 

A. Firth, B.Se.(Eng.) (Lond.) Hons., G.I 
Mech.E. 

dé. W. Fitchie, B.Sc.(Eng.) (Lond.) Hons., 
G.I.Mech.E. 
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F. N. Kirby, 
Mech.E. 

The special grant in aid of research was 
made to R. P. Boswell, B.Sc.(Eng.) (Lond.), 
G.I.Mech.E. 


B.A.(Cantab) Hons., G.I, 


LIBRARY AND READING Room 


The year 1948 has shown an even greater 
use by members of the library service, th« 
number of books lent reaching a new record of 
11,766. Whilst many loans are made through 
the post, the number of personal attendances 
by members to the library and reading room is 
still increasing. 

Members will no doubt be interested to 
learn that exhibitions held during the year 
at Chesterfield and Newcastle-upon-Tyne to 
commemorate the centenary of the death of 
George Stephenson included exhibits of Stephen. 
son relics from the Institution, lent by per- 
mission of the Council. 


Girts TO THE INSTITUTION 


The Council is indebted to members and 
others who have made gifts of books and other 
items during 1948, some of which are listed 
below :— 

Deeds of Patent, Indentures, and other docu- 
ments of an historical interest relating to 
Robert Stephenson ; from Mr. W. Mitchell. 

Additional George Stephenson letters for 
inclusion in the Thompson Collection; from 
Colonel S. John Thompson, D.S.O., Past- 
President. 


INVENTIONS AND RESEARCH 


Pipe Flanges Research Committee.—The prac- 
tical problem of applying the results of the 
Committee’s researches to the proportioning of 
flanged joints for high pressures and tempera- 
tures has been examined and a basis created 
for extended and new pipe flange standards. 
It is hoped during the current year to present 
a third report correlating the results of the 
experimental and analytical work done for 
high temperatures and pressures, and directed 
to assisting the rational design of pipe joints. 

Joint Standing Committee on Research of the 
Institution of Mechanical Engineers and the 
Institution of Production Engineers.—Parts II 
and IV of the Test Charts for Machine Tools 
are now available for purchase at 5s. 6d. each 
per copy. The former deals with the tests for 
tool-room lathes (highest accuracy), centre, 
relieving, and facing lathes, universal tool and 
cutter grinders, planing machines (both double- 
standard and open-side), slotting and shaping 
machines. Part IV comprises tests for vertical 
drilling machines (box and pillar types), 
horizontal boring machines, gear shapers, 
spur, helical and worm gear-hobbing machines, 
thread-milling machines, open-fronted and 
double-standard power presses and punching 
machines, plate shearing machines and guil- 
lotines. 

Copies of Part I of the charts and of the 
booklet, ‘‘ Accuracy in Machine Tools and how 
to maintain it,”’ are still available for purchase 
at 5s. 6d., and 3s. 3d., post free, respectively. 
Part II of the charts is out of print. 

Researches in University Laboratories.—No 
grants to private research workers were made 
during the year from Institution funds, but 
four Fellowships were awarded and one special 
grant in aid of research was made from the 
Clayton Fund. The subjects of research were 
as follows :— 

Fellowships.—(a) Thermal data applicable 
to binary and ternary mixtures in connection 
with the design of plant and development of 
processes to separate industrial gases by lique- 
faction. 

(b) Flow conditions in turbo-machinery in 
order to determine how far these conditions 
comply with the supposed conditions on which 
usual design theories are based. 

(c) Fatigue properties with special reference 
to stress concentrations to be evaluated by 
photo-elastic and other methods at the Man- 
chester College of Technology. 

(d) Studies bearing on gas-turbine develop- 
ment. 

Special Grant.—(e) Distribution of induced 
velocity through a helicopter rotor in trans- 
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lational flight, also blade flapping motion and 
forces acting on the rotor. 

Reports of progress were received from 
workers in respect of grants made in previous 

ears :— 

4 (a) Cambridge, Engineering Laboratory.—In 
the investigation of the dynamic stresses ‘in 
gear teeth by photo-elastic methods several 
difficulties in experimental technique have been 
successfully overcome. These were the pro- 
duction of a monochromatic source of light of 
sufficient intensity and short duration, and the 
synchronisation of its flashes with the gear 
teeth under observation. Means were found of 
securing smooth loading of the model gears 
over a wide range of speeds, and of preparing 
models of correct tooth form without chipping 
the edges of the teeth or the introduction of 
objectionable machinery stresses. Pairs of 
gears (of the photo-elastic material) have been 
tested under various loads and speeds, and the 
speed effect on the stresses could be clearly 
observed from the fringe photographs. Certain 
practical conclusions can already be drawn 
and the work is continuing. 

(b) Leeds University.—Two investigations are 
being undertaken, one into the effect of shot 
peening on permissible stress particularly in 
laminated and coiled springs, and the other 
on the curvature correction, optimum heat 
treatment, and permissible stress in helical 
torsion springs. The main work during the 
year has been concerned with the design and 
construction of special testing machines and 
in making preliminary trials using those ma- 
chines. Some test results have aready been 
obtained and data on the curvature corrections 
for round-wire, helical springs should shortly 
be available. 

(c) London, King’s College—The construc- 
tion of the small-scale differential analyser is 
progressing satisfactorily and one unit, con- 
sisting of two tables, either of which may be 
used for input or output, is completed. Two 
integrators and two torque amplifiers are 
approaching completion. It is expected that 
these units will be put into use for the pur- 
poses of test and the solution of simple prob- 
lems during the next few months. 

(d) Manchester College of Technology.—Time 
and temperature distribution relationships 
have been established for a single-element, 
ceramic-filled regenerator, and for two elements 
temperature gradients have been determined for 
varying gas flows and temperatures and the 
surface coefficients calculated. 

Considerable work has been done in the 
investigation into the wear of carbide tools, 
but some difficulty has been experienced in 
finding an adequate criterion for wear owing 
to the wide variations in the scaling and other 
characteristics of the material chosen for 
cutting. 

A report on the action of screw taps may be 
expected shortly and this will include such 
factors affecting the life of taps as the work- 
material, lubricants, speeds, pressures, and 
torques with details of design and particulars 
of the quality of the finished product. 

(e) Royal Anthropological Institute.—Because 
of its reorganisation it has not been possible 
during the year for the British Museum Labo- 
ratory to carry out analyses, but it is expected 
that work will be resumed in the near future, 
when it is proposed to investigate problems 
connected with the technology of early tools, 
ie., the methods of casting, forging, &c., in 
relation to the metals available in prehistoric 
times. 

Marine Oil Engine Trials Committee.—As no 
trials of engines and ships have been under- 
taken since 1930, the Council decided to dis- 
charge the Joint Committee, with their best 
thanks, and to transfer the unexpended balance 
of the Committee’s fund to the capital of the 
Herbert Akroyd Stuart Fund, as the object 
of that fund, namely, the provision of prizes 
for papers on the origin and development of 
heavy oil engines, was close to that for which 
the Joint Committee had been formed. 


AUTOMOBILE DrviIsIon 


During the first complete year of its corporate 
life the Automobile Division has carried through 
an active and successful programme, which 
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has been well supported by the membership 
of the Division and by the members generally. 

Strength of the Automobile Division.—The 
numbers on the register of the Automobile 
Division on December 31, 1948, are shown in 
the following statement :— 





Corporate Members registered ... 2,840 
Non-Corporate Members enrolled 517 
Total membership of the Division 3,357 


The Crompton-Lanchester Medal.—The Coun- 
cil decided that it would be appropriate for 
one award to be within the gift of the Auto- 
mobile Division Council, and the latter was 
invited*to consider the form that this should 
take, together with the general conditions of 
its award. 

On the recommendation of the A.D. Council 
it has been arranged that the two medals of 
the late Institution of Automobile Engineers 
should be combined, namely, The Crompton 
Medal, established in 1912, and The Institution 
Medal, established in 1922. A new medal is 
therefore being struck, bearing on one side 
the head of Colonel R. E. Crompton, and on 
the other side the head of Dr. F. W. Lanchester. 
The medal will be known as The Crompton- 
Lanchester Medal, and will be awarded annually 
either for the best paper published in the 
** Proceedings’ of the Automobile Division 
during a given period, or for any outstanding 
service by a member of the Automobile Divi- 
sion of any class, which may be considered 
likely to have special influence on the advance- 
ment of automobile engineering. 

The first recipient of The Crompton-Lan- 
chester Medal award was Dr. P. de K. Dykes, 
M.A., Ph.D., A.M.I.Mech.E., for his paper, 
entitled ‘‘ Piston Ring Movement during Blow- 
by in High-Speed Petrol Engines.” 


BENEVOLENT FuND 


It is customary in the Annual Report of the 
Council to draw the attention of members to 
the work of the Benevolent Fund, and the 
Council do so again on the present. occasion 
with the confident feeling that the members 
will continue their generous support of this 
very worthy activity. Members of the Insti- 
tution who are not subscribers to the Fund are 
urged to join and by this way help the Com- 
mittee of Management in the work they 
undertake for the Fund during the year. 
A sum of about £5196 was granted during 1948 
to 75 cases, and members will be interested 
to know that the Institution bears the cost of 
the administration of the Fund, so that prac- 
tically the whole of each subscription received 
is used in allowances and grants. It is a special 
feature of the work of the Committee of Manage- 
ment to help with the education of the children 
of deceased members. 


MopEt ConpDITIONS OF CONTRACT 


In consequence of representations made to 
the Council that a model form of conditions of 
contract, bearing the authority of the Institu- 
tion, should be made available, an approach 
was made to the Institution of Electrical Engi- 
neers, as it was felt that requirements as to 
contractual conditions in the branches of 
engineering represented by the two Institutions 
were bound to be fairly closely similar and that 
considerable added authority would accrue 
if a set of conditions could be published having 
the approval of both Institutions. It was 
found that the Institution of Electrical Engi- 
neers were engaged in a revision of their well- 
known “ Form A,” one of the most important 
in the series of Model Forms issued by that 
Institution for many years. 

In March, 1947, discussions which had taken 
place between representatives of the Council 
of the Institution of Mechanical Engineers and 
of the Council of the Institution of Electrical 
Engineers culminated in a joint recommendation 
to the two Councils that Model Conditions of 
Contract should be prepared, suitable for use 
by the mechanical and electrical engineering 
industries. It seemed clear that such a docu- 
ment would be welcomed in many quarters, 
and that the existing widely used Model 
General Conditions of Contract (A), for Home 
Contracts—with Erection, issued by the Insti- 
tution of Electrical Engineers, could be taken 
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as the starting-point for drawing up a more 
widely applicable document. 

The two Councils endorsed this recommen- 
dation and jointly appointed a Committee, 
including members who had served on the 
existing Committee appointed by the Institu- 
tion of Electrical Engineers, with additional 
members representative of the mechanical 
engineering industry. 

The work of the Joint Committee resulted in 
the preparation of revised Model General Con- 
ditions of Contract (A), Home Contracts— 
with Erection, suitable for the mechanical and 
electrical engineering industries, and its pub- 
lication has been authorised by the two Coun- 
cils. Copies are now on sale at a cost of 5s. 
each, post free, and may be obtained from the 
Secretary of either Institution. 


CONFERENCE OF REPRESENTATIVES FROM ENGI- 
NEERING SOCIETIES OF WESTERN EUROPE 
AND THE UNITED States OF AMERICA 

A conference was held in London at the 
invitation of the Institution of Civil Engineers, 
the Institution of Mechanical Engineers, and 
the Institution of Electrical Engineers, acting as 
hosts, from October 4th-8th, with represen- 
tatives of the following engineering Institutions : 

Belgium.—Société Royale Belge des Ingé- 
nieurs et des Industriels. 

Denmark.—Dansk Ingeniorforeningen. 

France.—Société des Ingénieurs Civils de 
France. 

Holland.—Koninklijk Instituut van Inge- 
nieurs. 

Norway.—Den Norske Ingeniorforening. 

Sweden.—Svenska Teknologforeningen. 

Switzerland.—Schweizerischer Ingenieur und 
Architekten-Verein. 

United States of America.—Engineers’ Joint 
Council :— 

American Society of Civil Engineers. 

American Institution of Mining and Metal- 
lurgical Engineers. 

American Society of Mechanical Engineers. 

American Institute of Electrical Engineers. 

American Institute of Chemical Engineers. 

Great Britain.—Institution of Civil Engineers, 
Institution of Mechanical Engineers, Institu- 
tion of Electrical Engineers. 

The Conference considered various questions 
concerned with the operation and policy of 
their Institutions and how, by developing more 
intimate collaboration and an exchange of 
facilities and information, they could more 
effectively accomplish the purposes for which 
they were founded, and then adjourned for a 
further meeting, to be held in 1949. 





History OF THE INSTITUTION 


In consequence of the demand for copies 
of this volume, which comprised 299 pages 
and 56 plates, and dealt with the history of 
the Institution from its formation in 1847, to 
the centenary last year, it was necessary to 
order a second impression. This, too, has been 
exhausted, and a third impression is now on 
order. 


‘** APPLIED MECHANICS REVIEWS ” 
During 1947 discussions took place between 
the Institution and the American Society of 
Mechanical Engineers on the launching of a 
monthly journal, ‘Applied Mechanics 
Reviews.” The parties concerned, in addition 
to the Institution and the A.S.M.E., were the 
United States Office of Naval Research, Ameri- 
can Institute of Physics, American Society of 
Civil Engineers, the Institute of Aeronautical 
Sciences, the American Mathematical Society, 
the Society for Experimental Stress Analysis, 
and the Engineering Institute of Canada. 
The first number of the Journal was published 
in January, 1948. The monthly issues contain 
reviews of the important theoretical and experi- 
mental papers in the fields traditionally covered 
by solid mechanics, fluid mechanics, thermo- 
dynamics, and heat transfer, as well as in cer- 
tain specialised fields. 

Members of the Institution, as a founder 
body, are able to subscribe to the Journal at 
£2 5s. ($9) per annum, instead of the published 
price of £3 5s. ($12.50). Announcements about 
subscriptions have been and will continue to 
be made from time to time im the Journal. 
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Hydraulic Elevator Fish Pass 


N order to allow for the passage of migrating 

fish past a dam, it is usual practice to con- 
struct a series of hydraulic step pools known as 
fish ladders. This method is effective for low 
dams, but is a less suitable type of fish 
pass for the high dams, which are generally 
associated with hydro-electric works. For 
dams of, this description it is desirable to 
reduce high velocities and turbulence, and 
create a hydraulic condition which will enable 
fish, irrespective of their size and condition, 
to ascend or descend the pass without difficulty. 
The hydraulic elevator fish pass has been 
developed by Glenfield and Kennedy, Ltd., 
Kilmarnock, to meet these requirements, and 
to combine improved amenity with economical 
construction. 

The illustration shows this fish pass incor- 
porated in a concrete gravity dam 60ft high, 
with upstream and downstream levels varying 
between 9ft and 5ft respectively. It consists 
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perser for boosting the tail-race flow if this is 
found to be necessary. 


CycLE OF OPERATIONS 


Let it be assumed that the pass is open for 
the reception of ascending fish ; that is to say, 
the bottom sluice E is in the open position and 
the top sluice D is closed, while the regulator 
sluice C is adjusted to give a discharge of, say, 
36 cusecs. This quantity of water passes over 
the crest, down the slope and across the pool 
to the tail-race in a straight-line flow, with a 
hydraulic volume and velocity favourable to 
induce fish to approach, enter and remain in 
the enclosed pool B. This hydraulic condition 
and fish movement will continue until .the 
bottom sluice E automatically closes, imprison- 
ing the fish in the enclosed pool. The water 
level in the fish pass then gradually rises, due 
to the 36 cusecs constant inflow, but as the 
head increases the leak-off through the by-pass 
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section of a river from the horizontal to tho 
vertical, without radical change in the hydraulic 
conditions. It is flexible in design to suit any 
specified height or type of dam structure, or 
any variations that may be required by a 
particular site. Fish of any size and in any 
condition can ascend or descend the pass wit) 
the minimum of effort. The importance of this 
can be readily appreciated, particularly if the 
dam is located in the upper reaches of the river, 
where summer or autumn fish arrive in a 
weakened condition, incapable of forcing their 
way against the velocity and hydraulic dis- 
turbance generally associated with the step 
pool type of pass. The absence of excessive 
turbulence or the need to jump, makes the 
hydraulic elevator pass suitable for thio 
reception of spring fish, whilst the commodious 
freeway area of the inlet and outlet openings 
safeguard the fish from hurt, and the enclosed 
structure gives privacy and protection against 
illegal interference. 

The pass can be built into the dam in any 
position along its length, and the overall cost 
is many times less than that necessary for the 
ordinary fish ladder of equal height. Should 
the dam be located in the lower reaches of a 
river, where a large number of fish may be 
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ARRANGEMENT OF HYDRAULIC ELEVATOR FISH PASS 


of a sloping chamber A, having a cross section 
about 12ft by 6ft, formed in the concrete mass 
of the dam, and a horizontal chamber B about 
17ft in diameter by 40ft long. Various sluices 
and valves are incorporated at the upstream 
and downstream levels. At the upstream face 
an electro-automatic overshot regulator C, 
3ft wide by 8ft deep, which is actuated by a 
float switch mechanism, gives any desired 
constant overshot flow up to, say, 100 cusecs, 
throughout a range of 8ft. The electro- 
automatic “top” sluice D, which is 3ft wide 
by 4ft deep, is controlled by means of a time 
switch, which may be adjusted to open or close 
the sluice at any desired time interval ranging 
from minutes to hours. 

At the downstream face, the electro-auto- 
matic ‘‘ bottom ”’ sluice E is 2ft 6in wide by 
6ft deep, and is controlled in a similar manner 
to the “top” sluice D. There is also a 12in 
diameter by-pass F, with a hand-operated 
needle valve with a submerged disperser capable 
of passing any desired flow up to, say, 50 
cusecs. The purpose of this by-pass discharge 
is to provide a stream flow through the pass 
during its period of closure, which has a three- 
fold influence: it serves to guide ascending 
fish upwards into the reservoir, to induce 
descending fish such as kelts or smolts to enter 
the closed pass preparatory to their descent 
to the tail-race, and to encourage ascending 
fish to linger in the vicinity of the bottom 
sluice E, until it opens again to permit them to 
enter the pass. Lastly, there is an auxiliary 
by-pass valve G which runs direct from reservoir 
to tail-race, with a regulating valve and dis- 


also increases, until a head balance is reached 
within a few minutes. The top sluice C then 
automatically opens, admitting an additional 
supply of water, which rapidly floods the pass 
to the same level as the reservoir. The 
imprisoned fish are induced by this incoming 
water and by the stream flow created by the 
by-pass leak-off to rise towards the surface and 
escape through the top sluice D to the upstream 
reservolr. 

The pass remains in this position for, say, 
one hour, giving ample time for the fish to 
escape, and then the top sluice D automatically 
closes. The water level in the sloping chamber 
gradually falls due to the by-pass leak-off, 
and then a few minutes after closure the bottom 
sluice E automatically opens, dewatering the 
chambers and restoring the pass to its original 
open condition for the reception of oncoming fish 
and also allowing descending fish to escape 
to the tail-race. 

This completes a cycle of automatic opera- 
tions which may extend over any period of 
time ; for example, one hour for fish escape and 
three hours for fish entry, according to the 
seasonal requirements. In addition to this 
time variation in automatic operation, the 
sluices may be changed over to push-button 
control or hand-crank operation. Alternatively, 
the pass can-be entirely closed for long periods 
and then immediately brought into service 
again through either of the above-mentioned 
controls. 

GENERAL CONSIDERATIONS 

The principle of the pass is comparable to 

the transformation of a normal longitudinal 


expected to arrive simultaneously, a more 
commodious pass, similar in form to a ship 
lock, may be required, but whatever form it 
may take the principle of hydraulic elevation 
with a stream guide and controlled velocities 
and volumes remains the same. 

From the point of view of power generation, 
the conservation of water is of primary import- 
ance, but if a fish run is to be maintained it is 
important that a generous volume of water 
should be diverted through it, for the greater 
the volume the greater the inducement and 
confidence created. In a step pool pass the 
volume must necessarily be. limited to prevent 
excessive velocities and turbulence, but with 
the elevator pass the volume can be increased 
to 100 cusecs or over, yet retain a hydraulic 
condition which fish can easily penetrate. 
These conflicting interests of power generation 
and fish movements can be satisfactorily 
adjusted by allowing the elevator pass to remain 
closed for long periods, and then opened to 
synchronise with the seasonal arrival of fish. 
This arrival is generally limited to compara- 
tively short and known periods when surplus 
flood water is available, so that the maximum 
efficiency in both respects is obtained by this 
arrangement. 

During the migratory periods, fish have a 
very strong urge to ascend or descend, and do 
not hesitate to enter the enclosed chambers if 
a generous flow of water is provided, together 
with a flood of light at the exit. It is also 
important that the approach to the downstream 
entrance should be located alongside the main 
stream, with a generous depth and a smooth 
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flow. Excessive turbulence, particularly from 
turbine discharge, should be avoided since this 
is a condition which fish dislike. Competitive 
channels should be avoided if possible, and 
every care given to ensure that the fish are 
diverted into the main approach channel with- 
out an alternative choice. 

A working model of the hydraulic elevator 
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fish pass has been built in the hydraulic labora- 
tory of Glenfield and Kennedy, Ltd., and 
minnows are used to ascend and descend the 
pass. A pass of the type descriked is 
incorporated in the construction of a dam at 
Leixlip for the Electricity Supply Board, 
Dublin, and will be in operation in a few 
months’ time. 


Leipzig Technical Fair, 1949 


HE Leipzig Technical Fair, which was held 

this year from Sunday, March 6th, to 
Sunday, March 13th, was of interest as being 
the first Fair to fall within the period of the new 
Two-Year Plan for the development of the 
Eastern Zone of Germany. That fact was 
referred to by the speakers at the open- 
ing ceremony which took place in the 
Schauspielhaus. 

While the number of exhibitors at this year’s 
Fair was larger than it was last year, the increase 
occurred amongst exhibitors from the Soviet 
Zone. Those from the British, American and 
French Zones fell to about one-third of last 
year’s number. There was a fairly complete 
range of engineering and scientific exhibits. 
Gaps in production—noticeable in the Fairs 
held immediately after the war and caused by 
bomb damage to factories, works stripped for 
reparations, transport difficulties, and shortages 


of raw materials—were much less obvious. 


Many of the exhibits showed good finish, and 
good quality of both workmanship and design. 

Some idea of the progress which has been 
made by the Leipzig Fair authorities in building 
it up since the war may be gained from the 
following comparative figures. It will be seen 
that it is still small in relation to its pre-war 
size :— 























| | | 
Year | March, May, |March, March,| March, 
| 1939 | 1946 | 1947 | 1948 1949 
Area of Fair, in 
square metres | 198,221 | 26,355 | 57,688 |86,137 | 102,000 
Number of ex- | 
hibitors ... 9,894; 2,771) 5,049| 6,496) 6,500 
People’s factory, 
exhibits, square | 
metres ... ... — ne 5,342 /16,239) 33,000 
Number of halls 
at Technical! | 
Fair oa 14 a, ee 9 














A great deal of work has been done in the 
rebuilding of bombed buildings, and the bringing 


into service of new accommodation, including 
appropriate open-air exhibition spaces. There 
are at present nine exhibition halls. Some 
renumbering has taken place. Thus, Hall 5 
was before the war Hall 9, and was devoted to 
the display of machine tools. That hall has been 
reconstructed, but its galleries are not yet in use. 
It is of interest to record that this hall and 
the old Hall 21 with its unusual arrangement 
of outside girders, designed and built by the 
M.A.N. Company, were during the war years 
used for the production of parts for Junkers 
aircraft engines, and the erection and testing 
of engines. Both buildings were seriously 
damaged in air attacks, and the M.A.N. building 
is still unusable and has not yet been recon- 
structed. With the growing demands for 
exhibition space, however, new halls are being 
made ready. The old Hall 10, now 9, has 
been partially rebuilt, but instead of being used 
for the electrical exhibits as in earlier years, 
it was this year used for the foreign section, 
and contained exhibits from Poland, Bulgaria 
and Czecho-Slovakia. 


Maca#IneE Toot EXnHtsits 


Before the war the Machine Tool Section 
of the Fair always attracted much interest. 
This year it was less effective. For the very 
large machine tools shown before the war by 
such firms as Schiess A.G., of Dusseldorf ; 
Collet and Engelhardt, of Offenbach, and 
Dr. Waldrich, of Siegen, and the smaller tools 
made by other well-known firms in the British 
and American Zones, were not represented. 

The main exhibit in Hall 5, which filled about 
half the centre space, was a group of machine 
tools, shown in the accompanying engraving, 
representing the combined products of the 
Vereinigung Volkseigener Betrieb, Werkzeug- 
maschine und Werkzeuge, (W.M.W.) of 
Siegmar-Schénau, 2, Hofer Strasse 9, which is 
the head organisation of a group of nationalised 
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works, all of which are Volkseigener Betrieb 
(V.E.B.), or “‘ people’s factories.”” The same 
appellation is given to other groups of indus- 
tries in Brandenburg, Mecklenburg, Thuringia, 
Saxony-Inhalt and Saxony (Land). There were 
sections for optical and precision products, 
electrical machinery and agricultural machinery. 

In fact, all engineering industry has been 
nationalised, with the exception of quite small 
firms which still remain in private ownership. 
Production policy and sale prices are decided 
by , the Deutsche Wirtschafts Kommission, 
Berlin (D.W.K.), and the co-ordination of 





DRILL—HILLE 


MULTIPLE SPINDLE 


import and export trade in the Eastern Zone 
by the Deutsche Handelsgesellschaft Berlin 
(D.H.G.). 

Within the new W.M.W. organisation, leading 
firms have been chosen to undertake the design 
and construction of specific kinds of machine 
tools. Planers and grinding machines have been 
entrusted to the W.M.-Werkzeugmaschinen- 
fabrik, -Aschersleben, formerly Billeter and 
Klunz; lathes to the W.M.W.-Deutsche-Niles- 
Werke, Siegmar-Schénau, and milling machines 
to the W.M.W.-Wanderer Frasmaschinenbau, 
Siegmar-Schénau. Similar arrangements have 
been made for other types of machine tools. 
The W.M.W. group includes some fifty builders 
of machine tools. It embraces not only the 
three named above, but such other well-known 
former firms as Heymer und Pilz (now Maschi- 
nenfabrik, Meuselwitz) ; Magdeburg Industrie- 
werke; Pittler-Werke Leipzig, Karl Wetzel, 
Gera; Miiller und Montag, Leipzig; Hille- 
Werke, Dresden; Elbe-Werke, Dresden ; 
Biernatzki and Co., Chemnitz; Herman 
Pfauter, Chemnitz; R. Sonntag, Gera; and 
Chr. Gehring, of Naumburg (Saale). Within 
the group, the W.M.W. apportions the manu- 
facture of the different classes of machines or 
tools to the member firms who often make 
various sizes of the same kind of machine or 
tool. 

In the lathe section several large lathes by 
the Deutsche-Niles-Werke, were on _ view, 
most of them shown in actual operation. One 
of the larger machines was a shaft lathe for 
lengths up to 7m, while another example was 
arranged as a copying lathe for the shaping and 
finishing of specially complicated parts. A 
new machine in this section was a fully auto- 
matic lathe designed by the W.M.W. Werk- 
zeugmaschinenfabrik Magdeburg, for the rapid 
tooling of aluminium pistons.  Pittler, . of 
Leipzig, showed an automatic four-spindle lathe 
designed to take bars up to 64mm diameter, 
having a maximum work feed of 225mm and 
turning length of 180mm. The bore of the tool 
holder is 2}in. 

Among the drilling machines were good 
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examples of designs by W.M.W.-Hille Feinst- 
maschinenbau, of Dresden, and we illustrate 
one of the firm’s multiple drills. It is a sixteen- 
spindle machine. A twenty-four-spindle 
machine of similar construction was also shown. 

A special display of honing machines was 
shown by the W.M.W.-Honmaschinenbau, of 
Naumburg (Saale). One of them was a 600mm 
stroke, vertical honing machine, with hydraulic 
controlled stroke and spindle speeds, operated 
from the front of the machine column. It is 
designed for honing work with diameters from 
20mm to 250mm, and the table has a longi- 
tudinal movement of 900mm, and a cross move- 
ment of 100mm. A Siemens motor is mounted 


behind the column, and it also drives the oil* 


cooling pump, which has a filter in circuit. 

A larger machine of the same construction 
was shown honing large diesel engine liners 
which were secured to the table by four hydraulic 
cylinders. Another machine, was a four-spindle 
unit for honing engine cylinders. Examples 
of honing head construction and finished work 
were also shown, and we noted that internal and 
external tubular honing is being done in lengths 
up to 4m, or 12ft. 

In the foreground of one of our illustrations 
will be seen several examples of milling 
machines produced by the W.M.W.-Wanderer- 





ZEIss EXHIBIT IN OPTICAL SECTION 


Frasmaschinenbau, of Siegmar-Schénau. In 
the milling machine section examples were also 
shown of Biernatzki and Miiller and Montag 
machines. Large planers and grinding machines 
were represented by units designed and con- 
structed by the W.M.W.-Werkzeugmaschinen- 
fabrik, of Aschersleben, formerly Billeter and 
Klunz, and among them we noted a special 
horizontal grinder for the finishing of lathe bed 
slide faces. Another group included special 
machines for the automatic production of 
twist drills, from prepared blanks, the fluting, 
relieving, and pointing of the drill being com- 
pleted in one operation. Machines for drills 
from 3mm to 36mm diameter were shown in 
operation, and the time taken to finish a 4mm 
drill was only eighty seconds. In another 
section of the exhibition precision lathes by 
Karger, of Berlin, were shown. 

In the main group were folding presses and a 
shearing machine by the W.M.W.-Pressen und 
Scherenbau, of Gera. formerly R. Sonntag 
G.m.b.H. 

This year’s exhibit of machine tools was the 
largest of its kind shown at Leipzig since the 
war. Work, we were informed, is proceeding 
on the design and construction of entirely new 
machine tools, which it is hoped will be ready 
for exhibition at next year’s Fair. It was 
stated that, of the machines on view this year, 
about 60 per cent had already been sold for 
export to Continental and Scandinavian 


countries. 


In this and the other halls there were good 
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exhibits of machine tools for woodworking and 
also textile machinery, and electrical machinery, 
including generators, transformers and switch- 
gear. The finer engineering work was well 
represented in the office and optical sections. 
We illustrate the exhibits in the optical section 
shown by Carl Zeiss, of Jena (V.E.B.), pro- 
minent among which was a refractor telescope 
complete with an astrograph, arranged in a 
double mounting, and designed for observatory 
work. Smaller units for teaching and amateur 
observation are also available. The firm is 
producing a complete range of workshop 
microscopes and measuring instruments of all 
kinds, among which we noted new designs of 
optical measuring apparatus for internal and 
external gauges. Up to the present, we under- 
stand, most of the products of the Zeiss under- 
taking have been reserved for the Eastern 
Zone, but if full output is to be maintained 
trade with Western Zone and general export 
will have to be considered. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


ELECTRICALLY WELDED MILD STEEL 
CHAIN (SHORT LINK AND PITCHED 
FOR CALIBRATION) FOR LIFTING PUR- 
POSES 


No. 590: 1949. During recent years there has 
been considerable development in the manufacture 
of electrically welded chain, which is now in exten- 
sive use. In consequence, this standard, first pub- 
lished in 1935, has been revised and amenaced. 
The 1935 edition included two qualities, ‘‘ standard” 
and “special,” differing in test load but rated at 
the same working load. The present edition deals 
only with one quality equivalent to the previous 
“standard.” A further British Standard is in 
course of preparation for electrically welded chain 
of higher tensile strength. 

The maximum size has now been increased to 
l}in, and the wire gauge sizes for chain under *#in 
are more nearly exact. In place of a minimum 
extension under a predetermined test load without 
fracture, a minimum energy absorption factor 
(the product of breaking load in tons and elonga- 
tion in inches) has been substituted. 

In the foreword, with a view to ultimate stan- 
dardisation of pitched chain, it is recommended 
that, wherever possible, purchasers should adopt 
one standard outside length of link of five times the 
nominal diameter of the steel from which the 
links are made. The foreword also recommends 
users to take all possible steps to ensure the ready 
identification of mild steel chain and to keep it 
separate from wrought iron chain as periodical 
heat treatment (necessary in the case of wrought 
iron chain) should be avoided for mild steel chain. 

There are three appendices of general interest : 
C—Safety Recommendations for the use, care 
and maintenance of chain and chain slings; D— 
Distinguishing wrought iron fire-welded chain 
from electrically-welded chain, and E—Energy 
absorption factor, giving an explanation of this 
term. Price 2s. 6d. 


THE ATTACHMENT AND DRIVE OF. CIR- 
CULAR METAL CUTTING SAWS FOR 
COLD WORKING 

No. 387: 1948. The revised edition of this 
standard has been pi to make provision for 
the mounting of large-diameter saws above 60in 
and up to 72in which have come into general use 
since the standard was first published. No altera- 
tions have been made to the dimensions and 
tolerances of those sizes of saws which were included 
in the previous edition. It now gives fully detailed 
dimensions for the mounting of saws from 10in to 
72in in diameter, with centre holes from 1}#in to 6in. 

The loose-flange type of drive is the one prescribed. 

Price 2s, post free. 





DIMENSIONS OF SHIP’S STUD LINK ANCHOR 
CABLES 


No. 3006; 1949. The previous edition of this 
standard included provisions as to material and 
manufacture, which limited it to fire-welded wrought 
iron stud-link cable, while electrically-welded stud- 
link cable is now in extensive use. In the revised 
edition material and mode of manufacture fare 
omitted and there is now only one table of sizes 
in fractions of an inch, the calculated dimensions 
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in which have been ‘“‘ rounded up ” to the nearest 
one-sixteenth. 

In the United Kingdom ship’s anchor cables are 
governed by the Anchors and Chain Cables Act, 
which includes proof tests but does not give dimen. 
sions. This standard is therefore complementary 
to the Anchors and Chain Cables Act. All specifie:! 
dimensions are after the application of the statu. 
tory proof loads, while the sizes cover the full range 
included in the Act. 

In addition to very complete tables of the dimen. 
sions of assembled cables with bolt-type joining 
shackles, end and enlarged links, the proportions 
of these components in terms of the material of the 
common link are given. Lugless shackles, which 
do not require enlarged and end links, are recom. 
mended and a typical assembly including such a 
shackle is illustrated. Price 2s. 6d. 


GLOSSARY OF PROCESS CONTROL TERMS 
No. 1523; 1949. This glossary of terms, used in 
process control, forms section two of a compre- 
hensive glossary, which is planned to cover terms 
used in automatic controlling and regulating 
systems of the closed-loop type, namely, systems in 
which the actual value of the controlled condition 
is continuously compared with the desired value. 

Section three, covering the nomenclature of 
position control servo-mechanism, is now in course 
of preparation and this will be followed by section 
four, covering automatic regulators. Section one 
of the glossary will contain those terms common 
to all automatic controlling and regulating systems 
of the closed-loop type, and will be prepared when 
the other sections have been completed. 

The terms and definitions given have been accep- 
ted by both manufacturers and users of automatic 
control apparatus. There has hitherto been a 
degree of conflict and ambiguity in the nomen- 
cleture and it is hoped that these standard terms 
and definitions will find general acceptance and 
thus provide a basis for a unified nomenclature for 
use in the theory and practice of automatic contro}. 

It is intended to review this standard after a 
period of twelve months, in order to incorporate 
any alterations or improvements which its use 
may have rendered desirable, and the Institution 
will be glad to receive any suggestions for con- 
sideration. Price 2s. 6d. each, post free. 





IMPREGNATED ASBESTOS-COVERED SOLID 
COPPER CONDUCTORS 

No. 1497: 1948. This standard, which is based 
upon data supplied by the Electrical Research 
Association, deals with the properties of copper 
conductors and with the thickness and physical 
and electrical properties of asbestos-covering. 
A series of tests is prescribed, including an ageing 
test. Price 2s. 

__ i ae —_—— 


Codes of Practice 
The Codes of Practice Committee for Civil Engineering, 
Public Works and Building and Constructional Work is 
under the eegis of the Ministry of Works. Codes are 
issued on behalf of the Committee by the British Standards 
Institution, 24-28, Victoria Street, London, S.W.1. 


TILE AND SLAB FLOORING 


Tue Codes of Practice Committee has now issued, 
as a draft for comment, the undermentioned Code 
and related Sub-codes, as one document entitled 
“Code 202, Tile and Slab Flooring ”’ : 

Code 202.101, Clay and Concrete Tile and Brick 
Flooring. 

Code 202.102, Natural and Cast Stone Flooring. 

The remaining Sub-code, under this heading, 
202.103, ‘‘ Composition Block Flooring,” has already. 
been issued for comment separately, bearing the 
code number 2.134, under the earlier numbering 
scheme. The Code and its Sub-codes have been 
drafted by a committee convened by the Royal 
Institute of British Architects on behalf of the Codes 
of Practice Committee. 

The main Code, 202, deals generally with the 
properties and characteristics of tiles, bricks and 
natural or cast stone as flooring materials, and with 
the essential factors to be considered in choosing a 
material suitable for the conditions of use. It 
makes recommendations regarding materials to 
be used, design and workmanship as it affects the 
laying of floors, e.g., the preparation of sub-floors, 
the laying of screeds and the protection of newly- 
laid floors during subsequent building operations. 
Each Sub-code deals in detail with these matters 
as they apply to the particular type of flooring 
indicated in its title, and the recommendations 
relating to flooring are, in general, also applicable 
to stair finishes. 

Comments are invited and should be submitted 
by April 30, 1949. Price 4s., proof reference 
CP(B)827. 
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Letters to the Editor 


(We 


BRITAIN’S ENERGY 


Srr,—Sir Claude Gibb’s recent paper, 
“ Britain’s Energy—A New Conception,” 
which you published in THE ENGINEER of 


February 4 and 11, 1949, deserves, I think, to 
be more fully discussed in your columns than 
it yet has been, for the subject is of the greatest 
importance to our economic survival, as he 
points out, and engineers owe a duty to the 
community, and especially to the Government, 
to see to it that the facts in such a case are 
clearly, fully and simply presented, so that 
all may see what course we ought to steer, 
and why, and whether in fact we are being 
rightly guided. 

Sir Claude Gibb is to be congratulated for 
attacking the electric radiator by pointing 
out the advantage possessed over it by gas 
with respect to capital cost during peak load 
periods. But he does not point out clearly 
what is perhaps the more criminal attribute of 
electrical heating, however and whenever it is 
applied, that it devours about twice as much 
coal per unit of heat delivered as does gas. 
These are, indeed, strong reasons for the 
Government to restrict, so far as may be 
possible, the further extension of the use of 
electricity for heating and cooking, and to 
encourage the rapid extension of gas-heating 
as a matter of urgent necessity to national 
economy. 

Sir Claude Gibb is very down on the use of 
solid fuel in the home. He would be justified 
if his figure of 10 per cent thermal efficiency 
were correct. But is it? Frankly, I find it 
hard to believe. Kempe, 1932, quotes a Fuel 
Research Board Report, 1918-19, as crediting 
a good, modern open fire with 20 per cent 
efficiency with respect to radiation only, and 
60-70 per cent overall thermal efficiency, 
including heat distributed by radiation, con- 
duction and convection, both to the room 
where the fire is and to other parts of the house, 
Most domestic fires have been modernised 
since those days, so that it seems not unreason- 
able to suppose that the average overall ther- 
mal efficiency may now be somewhere in the 
region of 40 or 50 per cent at least. Granted 
that coal, as such, should not be burnt at all, 
we may surely content ourselves with semi- 
coke and wood for our open fires, safe in the 
knowledge that they are reasonably economical 
in every way. And if coal processing removes 
stone, we shall at least be able to burn what we 
buy ! Solid fuel used in well-designed stoves, 
cookers and central heating apparatus can give 
considerably better thermal efficiency, 60-70 
per cent being probably not uncommon, so 
that this method should be retained as a satis- 
factory alternative to gas or district heating. 

An important feature of the paper is its 
plea for the electrification of the railways, and 
for this an overall thermal efficiency of 20 
per cent is claimed. Is not this a good deal 
too high? The Ministry of Fuel and Power 
statistics (1947) suggest that 18 cwt of 
coal are required to produce 1500 units of 
electricity, which at 14,000 B.Th.U./lb of 
coal represents a thermal efficiency of 18-1 
per cent. Let us be generous and call it 20 
per cent. But that has to be multiplied by the 
average conversion efficiency of the electric 
locomotive. What is that? In the paper 
entitled ‘‘ Fuel Utilisation,’ published in the 
same issue of THE ENGINEER, February 4th, 
as the first instalment of the paper under dis- 
cussion, Mr. C. T. Allan, M.I.E.E., quotes on 
good authority that “the electric locomotive 
makes use of 60 per cent of the energy from the 
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power station.”” That gives us an overall 
thermal efficiency of 12 per cent, whether 
average or maximum is not clear. Allowing for 
all possible modern improvements, it seems 
doubtful whether the average figure can ever 
be raised much above 15 per cent. 

This is certainly a great improvement on 
6 per cent (Mr. Allan quotes 4 per cent) for the 
thermal efficiency of steam locomotive traction. 
But even so, can it really justify the stupendous 
cost of conversion, which Sir Claude Gibb puts 
at £750,000,000, and the great quantities of 
steel which would be absorbed and the great 
diversion of labour from the export drive ? 
Perhaps, if there is no better alternative, it 
might. But I venture to think that there is a 
very much better alternative. And here I 
must crave your indulgence and that of your 
readers to mention again the direct-drive gas 
locomotive. I have been pressing for its deve- 
lopment and application for some seven years, 
and I sincerely hope it may soon be adopted. 

This simple, cheap and robust prime mover 
would fit perfectly into the admirable plans 
outlined by Sir Claude Gibb. But it need not 
wait for their implementation. It can be 
applied now. Its fuel is compressed coal gas, 
and its overall, or brake, thermal efficiency 
is 32 per cent to 40 per cent, according to 
conditions: say, 36 per cent on average. 
Allowing for the losses incidental to producing 
gas from coal, it would permit an economy of 
some 11,000,000 tons of coal per annum on 
the present consumption by the railways of 
some 16,000,000 tons per annum. Using 
raw coal, electric traction at an average ther- 
mal efficiency of 15 per cent, would require 
some 6,400,000 tons per annum, or some 28 
per cent more than the gas locomotive. But 
if the coal is carbonised and the incidental 
heat losses are shared fairly between gas and 
semi-coke, and the latter is used for electricity 
generation, as Sir Claude Gibb rightly proposes, 
the gas locomotive’s advantage of over two 
to one in fuel saving will be clearly seen. As 
for cost, I estimate that an expenditure of 
£220,000,000 spread over ten years would be 
amply _ sufficient. This figure includes 
£42,000,000 for diesel locomotives for shunting 
duties and railcars, for which purposes the gas 
locomotive may not be entirely suitable. 

This shows a saving of £53,000,000 on Sir 
Claude Gibb’s estimate for the cost of elec- 
trification. The quantity of steel required 
would also be very much less. The gas loco- 
motive could be introduced by easy stages, 
without alteration to track and with little 
expenditure on ancillary installations, and the 
full economy in fuel saving would be gained by 
each locomotive as it is introduced, none of 
which advantages applies to electrification. 

E, F. R, TowNsHEND 

Waterlooville, Portsmouth, 

March 23rd. 





OIL SEALS 

Srr,—I was interested to see in your issue 
dated February 25th that the subject of oil 
seals is receiving considerable attention. There 
is, however, a@ point in connection with Mr. 
Cook’s article on “‘ Overheating of Rotary Oil 
Seals,”’ which I feel requires clarification. 

The article deals with tests on what is de- 
scribed (and illustrated in Fig. 5) as a ‘ rotary 
oil seal”; I would point out, however, that 
this is what would normally be regarded as a 
hydraulic packing for use on a reciprocating 
rod—it would not normally be specified for 
duty on a rotating shaft at the speeds men- 
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tioned. I am not surprised, therefore, to see 
that under tho working conditions applied to 
it, this type of packing produced considerable 
overheating ; this was to be expected. What 
is not made clear, however, is that had the 
correct type of seal been employed for this 

application, no trouble would have arisen. 
Members of this Association have in recent 
years devoted a very considerable amount of 
time, money and energy to research on shaft 
oil seals and hydraulic packings, and I feel 
certain that they could have solved Mr. 
Cook’s problem very expeditiously without 
having to carry out expensive tests. By the 
same token it follows that much of the infor- 
mation discussed and many of the queries 
raised at the Institution of Mechanical Engi- 
neers (reported on page 221 of the same issue) 
is also available from established oil seal 
manufacturers. I feel certain that a closer 
co-operation with these manufacturers would 
produce answers to most of the questions raised 

by Mr. Beacham and Mr. Towler. 

C. R. Drpsen 
Chairman, the Oil Seal Manufac- 

turers’ Association. 

March 28th. 





LOCOMOTIVE STANDARDISATION 


Sir,—In his most interesting letter on the 
above subject, appearing in THE ENGINEER 
of March 25th, Mr. F. A. S. Brown refers to 
the importation of G.W.R. practices in S.E. 
and C.R. days, and it would appear that he 
regards me as being solely responsible for their 
introduction. 

It would be nearer the mark to say that of 
those who moved from Swindon to Ashford in 
1914, it was, in the first place, Mr. G. H. 
Pearson who influenced matters in his advisory 
capacity as Assistant C.M.E. Being otherwise 
engaged during the 1914-18 war period, the 
opportunity of adding my quota in Mr. Maun- 
sell’s designs came after that time. 

In view of the publicity given to Mr. Brown’s 
assertion, will you kindly allow me space to 
make this correction. 

H. Howcrort 

Chipstead, Surrey, 

March 26th. 


Technical Reports 


Interim Measures for the Prevention of Dazzle on 
Roads: Road Research Technical Paper No. 14. 
London: H.M. Stationery Office. Price 6d. net.— 
In spite of the many devices that have been pro- 
posed and tried, dazzle on roads is still a menace to 
safety. When the Road Research Board’s pro- 
gramme was widened to include road safety probe 
lems, the Ministry of Transport asked that the 
question of headlamp dazzle should receive special 
attention. A survey was therefore carried out by 
the Road Research Laboratory. The main con- 
clusion of the survey was that dazzle was caused 
more frequently by an incorrect alignment of lamps 
than by failure on the part of motorists to use 
dipping mechanisms. It was also found that low- 
mounted passlamps were more likely to dazzle than 
dipped headlights, 

A regulation made by the Minister of Transport 
as a result of the survey provided that on and after 
January 1, 1949, a lamp mounted with its centre 
less than 2ft from the ground would not be held to 
comply with the Road Vehicles Lighting Regula- 
tions, 1936, unless the lamp were used only in fog 
or when snow was falling. It is proposed later to 
fix an upper limit of 3ft 6in and a lower limit of 
2ft 6in for headlamps and lamps on all cars 
registered for the first time on or after January 1, 
1951. 

The paper points out that a satisfactory solution 
of the problem of dazzle will. not be reached until 
improved and standardised forms of light beam are 
available. Research is continuing with this object, 
but at the present time it is the driver himself who 
can do most to reduce dazzle, by seeing that his own 
lamps comply with the rules and are properly 
adjusted. Methods of testing the alignment of 
headlamps are given in the paper. 
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PATENT CHANGES 


THE honour of promulgating the first law 
establishing the grant of patents must go to 
the State of Venice as a result of its Statute 
of 1474. Nevertheless, this country, with 
its lead in the industrial revolution and with 
its Patents Acts of 1852 and 1883, did 
pioneer the modern system of granting 
patents after search and examination and 
with printed publication of specifications. 
The system here has passed through various 
vicissitudes and it is not for the first time that 
there has recently been raised the cry for 
its abolition. Following the example of 
the Sargant Committee of 1931, as a result of 
whose efforts the Patents Act of 1932 came 
into being, the Board of Trade wisely set up 
in 1944 a similar committee with wide terms 
of reference to investigate the patent system. 
The Swan Committee has laboured for over 
three years, has heard a mass of evidence 
from all quarters—except, curiously enough, 
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from the vociferous publicists who talk so 
much of “ suppressed inventions ’’—and has 
reported fully and clearly not only on the 
fundamentals of the patent system, but on 
almost every point of law and practice. 
Little seems to have escaped its scrutiny. In 
the main the patent system stands vindi- 
cated. But it is not to be allowed to go on 
without some pruning of dead wood and 
some grafting of new shoots, which may or 
may not prove fruitful. 

The new Patents Bill, now before Parlia- 
ment, represents the outcome of the Swan 
Committee’s three reports and, from the 
summary given on another page of this issue, 
it is clear that many changes of law and 
practice are involved. Of foremost note is 
the fact that there is no adoption of universal 
“ licences of right,” as a compromise between 
full monopoly and complete abolition of 
patents ; a patentee is still to be allowed to 
have an exclusive right, but with the dice 
loaded more heavily against him in the future. 
The new abuse-of-monopoly sections lay him 
open to a request for a compulsory licence 
immediately he gets his patent, if the inven- 
tion is not developed “ to the fullest possible 
extent.” It would, surely, be more reasonable 
to allow him the three years he has at present, 
in which to develop his patent. If his patent 
covers a food or medicine, or any surgical or 
curative device he need not be guilty of any 
abuse ; a licence is there for the asking. It is, 
however, welcome to note that any patent 
matters involved in the operation of the 
Monopolies and Restrictive Practices Act 
will be referred to the Comptroller of Patents 
and will not be handled by the Monopolies 
Commission. The Comptroller’s functions 
and jurisdiction are considerably enlarged. 
While he has not been given the power to 
reject a patent application for lack of inven- 
tive subject-matter, as recommended by the 
Swan Committee, nevertheless he has been 
given the power to hear and decide on oppo- 
sitions and revocations brought and sought 
by third parties who can allege lack of 
subject-matter and can cite not only prior 
documents, but also prior use. Furthermore, 
the Comptroller will be able to try infringe- 
ment actions, the parties being willing and 
the damages being limited to £1000. This 
latter innovation will go far to compensate 
for any disappointment felt at the omission 
to set up a specialist industrial property 
division in the High Court. The additional 
responsibility thrown on the Patent Office 
may raise some anxiety as to its ability to 
find and train many more men than hitherto 
for the highest posts requiring such exacting 
technical and legal ability ; and certainly a 
career in the Patent Office will hold more 
interest than it has done even in the past. 
The somewhat radical declaratory judgment 
proceedings, although not without prece- 
dents in other countries, will be watched with 
interest. It may be that the possibility of 
them will be sufficient to induce a patentee to 
express a forthright opinion on infringement, 
instead of keeping an inquirer in suspense. 
It might be, however, that this part of the 
Bill could be more circumscribed at the 
start, for otherwise decisions on procedure 
may nullify its utility by widening its scope 
too much. 

The Bill bears all the signs of careful and 
painstaking preparation—a refreshing ex- 
ample amidst the spate of ill-considered and 
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hasty legislation of the past five years, and 
an improvement on the Bill of 1932, which 
was not fully worthy of the Sargant Com 
mittee’s labours. Yet, it is somewhat of a 
paradox at this time, when there is universa! 
insistence on new techniques and improve- 
ments, that through it all and by it al! 
inventors and pioneers, it seems, are likely 
to find their affairs made not easier, but 
more difficult. It is to be hoped that the Bil! 
will receive the careful treatment it deserves 
when passing through Parliament. 


THE BUSINESS OF DEFENCE 


It is not so long since almost any section 
of the business world would have 
rejected with scornful amusement the 
smallest suggestion that benefit could be got 
by modelling its organisation on that of any 
Department of the State. Even to-day a 
similar reaction would be by no means 
uncommon. Yet in his Presidential Address, 
“The Passing World,” delivered last year 
to the British Association, Sir Henry Tizard, 
who is not without experience in the manage- 
ment of affairs, was bold to claim that in 
some of its features the country’s defence 
organisation might well be taken as a model 
to be followed by many industrial businesses 
even in days of peace. Provocative remarks 
in a public address are often found to be a 
useful stimulus towards the creation of the 
listener’s interest ; they arrest attention and 
incite discussion. Attention was certainly 
arrested by the novel claims made on. that 
occasion ; Sir Henry found a close parallel 
between the essential objectives of both 
industry and wer. He described how the 
purpose of what he termed the ‘‘ business of 
war” had come to be managed, and the 
lessons that could, he considered, be drawn 
therefrom to guide the ordinary business of 
normal industry. It would, indeed, be an 
indication of the rapid passing of the old 
world if there were general agreement with 
this thesis that such lessons could usefully be 
learnt. 

There is no human business, it is safe to 
claim, which alternates more rapidly in its 
occupational intensity, is more subject to 
booms and slumps, or has greater incentives 
towards success in its operations, than the 
ancient business of war. And if this is true 
for the wars we have known in the past, it 
is hardly likely to be less so in its newest 
form that, like a great shadow, lies across 
the vista of the coming years: unless 
humanity can find, as we hope, other ways 
of neutralising personal and racial rivalries 
and ambitions. In the first world war 
military opinion was in favour of scientists 
and engineers being kept in their places ; 
they were useful in their own special ways, 
of course, but they were not professional 
soldiers and they were allowed to know it. 
Nevertheless, something like a break-through 
did occur in the highly experimental subject 
of aeronautics, where it was found quite 
impossible to make progress without scientific 
assistance at every level, except, of course, 
the sacred one where policy was formed. 
In other technical forms of warlike action 
the position was more stabilised, for the 
Army had its excellent Corps of Royal Engi- 
neers, and the Navy had well-established 
bodies of technicians ashore and afloat. At 
the end of that war, however, it was decided 
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to take energetic steps to organise scientific 
and technical research for the benefit of all 
the Fighting Services—by the Admiralty and 
the Air Ministry first, and later by the War 
Office also. In this way much was achieved, 
but it was not until the swift emergence, a 
few years before the second world war, of an 
entirely new scientific activity, that there 
arose the great upsurge that changed the 
whole situation. 

This new thing was the coming of radar. 
For its vigorous and rapid development 
into the many forms and uses for which it 
proved itself in the end so triumphantly 
successful, staff of the highest scientific 
calibre—particularly in physics—was essen- 
tial. For this urgent task many among those 
who had received their early training at the 
great Cavendish Laboratory at Cambridge 
lent their aid, and as a result the T.R.E. 
(Telecommunications Research Establish- 
ment) at Malvern took its place as a pioneer 
in the development of this latest instrument 
of war, and in the distribution at all levels, 
from the lowest to the highest, of information 
of the latest developments, and their right 
modes of use, in every form of warlike opera- 
tion. Science had at last reached policy 
level, and there came into existence the new 
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activity known as “ operational research.”’ 
Officers of this new scientific corps, not many 
in number but high in quality, were attached 
to High Commands and had the duty of 
analysing the results of operations, as well as 
deducing the operational procedures which 
had been more successful, and the ways in 
which still greater measures of success might 
be attained. The Chiefs of Staff and Com- 
manders are in effect the managing directors 
of the business of war, and though they do 
not take the final responsibility for policy 
they do have a vital influence on the decisions 
reached ; the technical side of the business 
is entrusted to a body of engineers and 
technologists in personal contact with the 
scientists concerned with research and 
development ; hence there is no part in the 
whole process, from research to production 
and use, in which scientific thought and 
influence is absent. This is something new 
in the conduct of the ‘‘ business of war,” 
and it can hardly be, Sir Henry Tizard 
remarked, an accident that the other forms 
of human business which seem to him to have 
best withstood the strain of austere days, 
and have fewest labour troubles, are those 
that have adopted systems of organisa- 
tion similarly based. 


Obituary 


COLONEL WHISTON 
BRISTOW 


CoLONEL WHISTON ALFRED Bristow, 
whose death took place on Thursday, 
March 24th, in the London Clinic, following a 
long illness, will be remembered for his 
pioneer work in aviation, and in recent years 
for his outstanding work in the production 
of smokeless fuel and distillation of chemical 
products and oils from coal. Colonel Bristow 
was born in 1879, and received his early 
education at the Central Foundation School, 
London, after which he studied mechanical 
and electrical engineering at Finsbury Tech- 
nical College. He was apprenticed with the 
Lilleshall Company of Wellington, Shrop- 
shire, and was trained in general engineering 
work. 

On completing his training he took a 
position as assistant engineer with the 
Rheinische Gasmotoren Fabrik, at Mann- 
heim, after which he joined the Schorch 
Motor Company of Diisseldorf, remaining 
with that firm in Germany, and in England, 
for three years. He then joined the tech- 
nical staff of the Siemens Dynamo Works, 
Ltd., of Stafford, and spent some time with 
the Siemens Schuckert Company in Berlin. 
He was attached to the central power station 
section of the Siemens concern and worked 
in India and in London and Manchester. 
He was also entrusted with special duties 
in Germany, Sweden and Switzerland, and 
at the outbreak of war, in 1914, he was 
studying the design and construction of 
high-speed diesel engines at Winterthur. 

He returned to England in 1914, was 
granted a commission in the Royal Naval 
Air Service, and was one of the first naval 
officers to fly. Later he was transferred to 
the R.F.C. His detailed electrical know- 
ledge made him specially suitable for his 
appointed task of developing the British 
magneto industry, which was, at that time, 
allied to the Admiralty. He was also 
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made responsible for the supply of magnetos 
and sparking plugs for the R.N.A.S., the 


Air Board, and the Ministry of Munitions, 
and he initiated and supervised a programme 
of research into all branches of magneto 
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design, manufacture and operation and the 
phenomena of ignition. 

He saw service with bombing squadrons 
in France early in 1918, when he was 
responsible for the air-engies and the 
staff. Later that year Lieut.-Colonel Bristow 
was made Chief Engineer in the Field for 
both the Navy and the Army. He was 
later sent to Dayton, Ohio, to collaborate 
in the design and manufacture of the 
“ Liberty”’ aircraft engine, and assisted at 
Washington in drawing up plans for the 
equipment of the new American Air 
Force. 

In the early part of 1919 Colonel Bristow 
was appointed a technical adviser to the 
Peace Conference and was attached to the 
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British delegation. He helped to formulate 
the International Air Convention. 

On his return to this country he interested 
himself in civil aviation, and was given sole 
charge of the Handley-Page Airline, and 
later the Instone Airline, with full respons- 
ibility for the safety of the aircraft, the 


personnel, and the passengers. In 1924 he 
handed over these air undertakings he had 
so successfully managed to Imperial Airways, 
Ltd. 

He was a Fellow of the Royal Aeronautical 
Society, and served on its council and its 
committees. He was also a valued member 
of the Royal Aero Club Racing Committee 
and chairman of the Schneider Cup Com- 
mittee. He did much to further aeronautical 
development and was an official handicapper 
for the first King’s Cup Air Race, and he 
himself contributed to the Schneider Cup 
Race, by designing and entering an aero- 
plane for the Schneider Trophy Race in 
1926. About that time Colonel Bristow 
founded a consulting engineer practice for 
aelonautical work and was a director in 
charge of the engine department of Messrs. 
Ogilvie and Partners, Aeronautical Consult- 
ing Engineers, of High Holborn. He had 
the distinction of being the first Lloyd’s 
Surveyor of Aircraft. For his services to 
aviation the Institute of Transport presented 
him with its Gold Medal. 

It was in 1927 that Colonel Bristow was 
invited by the late Samuel Instone and the 
late Sir Arthur Wheeler to investigate the 
low-temperature carbonisation of coal, which 
was then being carried out at the Barugh 
plant, near Barnsley. After the study of 
his report he was invited to accept the 
position of managing director and general 
manager of the Low Temperature Carbonisa- 
tion Company. In that first plant there 
was no oil distillation plant or refinery, 
and no petrol recovery plant, but Colonel 
Bristow, with his great enthusiasm and 
insight, saw the possibility of producing 
valuable oils and chemicals from the crude 
oil obtained by making smokeless fuel. 
New plants were designed and installed at 
Bolsover, in Derbyshire, and Askern, near 
Doncaster, and Colonel Bristow gathered 
round him a team of engineers and chemists, 
and in less than ten years he established a 
highly successful and profitable industry. 
In the next ten years he was able to develop 
his plans, and as a result of his work his 
companies are now producing a wide range 
of oils and chemicals alongside the well- 
known Coalite fuel. In 1948 he altered the 
name of his principal company to Coalite 
and Chemical Products, Ltd., which per- 
haps describes in a better way the processing 
of coal he developed. 

He was a Member of the Institution of 
Automobile Engineers and later the Institu- 
tion of Mechanical Engineers, and the 
Institution of Electrical Engineers. For 
some years he was a Fellow of the Institute 
of Fuel and served as its vice-president from 
1938 until 1946. His work during recent 
years is ably described in three papers read 
before that Institute. In recent years Colonel 
Bristow, in addition to being chairman and 
managing director of the parent and branch 
Coalite companies, and the British Diesel 
Oil and Petrol Company, Ltd., was the chair- 
man of Rashleigh Phipps and -Co., Ltd., 
electrical engineers. On the fuel side he 
was chairman of the Low Temperature Coal 
Distillers Association of Great Britain, and 
a director of the Creosote Producers Asso- 
ciation, Ltd., and a past-president of the 
Association of Tar Distillers. He served on 
the Council of the Coal Utilisation Joint 
Council and served on the former design 
and fuel storage committees. He was also 
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a member of various committees of the 
Combustion Engineering Association. His 
death will be deeply mourned by a wide 
circle of personal and business friends. 





’ EDWARD PHILIP PAXMAN 


It is with very deep regret that we have 
to record the death of Mr. E. P. Paxman, M.A., 
the managing director of Davey, Paxman 
and Co., Ltd., of Colchester. He died 
suddenly on Friday, March 25, 1949. 

Mr. Paxman, who was born in 1901, in 
Brussels, was the son of the late Mr. James 
N. Paxman, founder of the family firm. 
He was educated at Oundle Schooi, and 
went to St. John’s College, Cambridge, 
where he obtained a first-class honours 
degree in mechanical engineering. He had 
a period of training with Metropolitan- 
Vickers Electrical Company, Ltd., and then 
entered the employ of Blackstone and Co., 
Ltd., Stamford. He joined Davey, Paxman 
and Co., Ltd., in 1926, and shortly after- 
wards became chief engineer of the company. 
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After acting as director and then joint manag- 
ing director, he became managing director 
on the association of the company with 
Ruston and Hornsby, Ltd., of Lincoln 
and Grantham, of which company he also 
was made a director. 

Mr. Paxman was a well-known figure in 
the engineering world, where he made many 
outstanding contributions to diesel engine 
design and application. In the early days of 
his long connection with Davey, Paxman 
and Co., Ltd., he adapted the well-known 
and technically interesting “ spring-injec- 
tion’ system of fuel injection for diesel 
engine cylinders used on early Blackstone 
horizontal engines, and developed that 
system with considerable success on vertical 
engines running at speeds up to 500 r.p.m. 
Amongst other pioneer work associated 
with Mr. Paxman was the use of exhaust 
pressure turbo-charging for power station 
diesel engines in this country and the deve- 
lopment of frames built up by welding of 
steel plate for use in the construction of 
diesel engines, as fitted to the engines of 
“U ”-class submarines. 

He co-operated very closely in the 
Admiralty’s programme of development of 
high-duty high-speed engines, a work which 
was preceded by such technically important 
installations as the stationary engines at 
the Army and Navy Stores and the propul- 
sion units of the motor yacht “ Tarret,”’ 
the forerunner of many wartime high-speed 
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craft. On such pioneer work was based the 
considerable use made during the war of 
engines of light-weight high-speed type for 
tank landing craft propulsion and for the 
special high-speed “ Gay Viking ” blockade 
runners. 

Mr. Paxman was also concerned in the 
development of diesel-electric propulsion 
for ships, in which connection one may 
recall such vessels as the ‘‘ Lochfyne ”’ and 
the ‘‘ Lochnevis,”’ the “ U ”’-class submarines 
and, more recently, new Mersey Docks and 
Harbour Board dredgers, where the engines 
operate in conjunction with the constant 
current electric system. 

Mr. Paxman was very proud of his com- 
pany’s productive effort during the years 
1939-1945, an effort which he ably led by 
the initiation of methods of manufacture, test- 
ing and overhaul suitable for relatively 
large numbers of engines. The wartime 
needs for diesel engines presented a problem 
quite unusual in the industry and it was the 
application of Mr. Paxman’s characteristic 
versatility to this problem which largely 
helped to bring into being the special 
steps which were adopted to cope with the 
production of engine components in shadow 


Liter 


Dredge, Drain, Reclaim : The Art of a Nation. 
By Dr. Jon. vAN VEEN. Martinus Nijhoff, 
The Hague. 1948. Price 12 guilders (23s.). 

THE author of this book is the chief engineer 
of the Rijkswaterstaat, the Netherlands 
Government Department, which, in co-opera- 
tion with local authorities, is charged with 
the care and upkeep of the land, most of 
which is a huge delta of the Rhine, Maas and 
Scheldt. The volume is the outcome of 
his enforced leisure during the German 
occupation when the invaders made it imposs- 
ible to carry out his normal maintenance 
work, soundings, current measurements and 
soil investigations. It is the first time that 
an attempt has been made to outline the 
age-long development of Dutch hydraulic 
engineering in this field, and although the 
treatment is more historical than technical, 
it is none the less likely to prove of great 
interest to civil engineers. The volume con- 
tains a wealth of maps and diagrams. 

The author emphasises how inventions 
have shaped the destiny of the land. The 
beginnings of iron manufacture in Northern 
Europe furnished the early inhabitants with 
the iron spade with which, about 400 B.C., 
building of mounds for the erection of dwell- 
ings and for the beginnings of agriculture 
arose from the marshes. From 800-1000 
A.D. saw the beginnings of dyke building, 
followed by the invention of sluices and later 
of canal locks, both of which are claimed by 
the author to have been Dutch inventions. 
The application to drainage of windmills, 
which are first recorded in the Netherlands 
in 1197 A.D., enlarged enormously, but only 
slowly during the next four centuries, man’s 
control over the powers of nature. The 
removal of silt—that bugbear of drainage— 
was first effected mechanically as early as 
1435 A.D. at Middelburg, Zeeland, during 
ebb tide by the “ Krabbelaar,” a kind of 
floating harrow. The horse or treadmill- 
driven wooden “ mud-mill”’ at Amsterdam 
about 1600 was the forerunner of the bucket 
dredger and was capable of working to a 
depth of 15ft. Till the application of steam 
to the bucket dredger in the early part of 
the nineteenth century, work in & seaway 
was not feasible, and it was only about 1825 
that the dredging of sea entrances to ports 
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factories and the final assembly and testing 
in two factories in this country of large 
numbers of engines for tank-landing 
craft. A further addition to these methods 
was a comprehensive and speedy over. 
hauling system for dealing with the 
engines after a period in service. 

In addition to his interest in his own 
companies, Mr. Paxman was a member of 
the Institution of Mechanical Engineers ; he 
served on he council of B.I.C.E.M.A., and 
was a founder-member of B.I.C.E.R.A,, 
and chairman of its council. He also 
served on the Grand Council of the 
F.B.I, and was a patron of the Eng. 
ineering and Marine Exhibition. In 1948 
he was elected master of the Wor. 
shipful Company of Farriers. The ‘Proceed. 
ings” of the technical and professional insti- 
tutions contain many contributions from Mr, 
Paxman and he had further interests of 
a wide nature apart from his engineering 
and industrial associations, amongst which 
was his appointment in 1947 as a Justice 
of the Peace. His sudden death at the early 
age of forty-seven must be regarded as a 
national loss to the engineering industry, 
as well as to his numerous personal friends. 


ature 


like Amsterdam and Rotterdam could be 
tackled. Concomitant with all this work 
was the development of dyke construction 
with willow mattresses and material of 
native origin, groyning and embanking. 

Of great interest is the author’s account 
of the reclamation of the Zuider Zee. Till 
about 700 years ago it was a freshwater lake, 
but about 1300 A.D. the sea gained an 
entrance, and then for centuries it became 
the great route for shipping to the rising 
port of Amsterdam; even a naval battle 
took place in the Zee. The reclamation of 
the area was mooted as long ago as 1840, but 
it was only during World War I (1914~18) 
that the scheme was sanctioned by the 
Netherlands States Assembly and became a 
national undertaking. To carry out the 
work the greatest concentration of dredging 
and other plant ever brought together in a 
single scheme was assembled. The closing 
of the gap for the first part of the scheme 
was achieved on May 28, 1932, and it is 
not expected that the whole scheme will be 
finished till 1975. Of a less extensive 
character, but of more technical difficulty, 
was the closing of the dykes of Walcheren— 
a heroic achievement also described in the 
book. 

An interesting side issue dealt with in the 
book is an account of the astonishing amount 
of harbour and reclamation work done by 
Dutch contractors in all parts of the world. 
It is illustrated by maps on which the sites 
are marked. 

What of the future? The great problem 
facing the Netherlands is the Jowering of 
the level of the soil—just as is the case in 
our own Fens—due to shrinkage of the 
soil owing to more intensive pumping. 
Another problem only recently faced is the 
infiltration of salt through the subsoil, which 
is greatly deleterious to horticulture and 
agriculture. It comes from the sea while 
salt from industrial operations is also being 
brought down the Rhine in ever-increasing 
quantities. The very long-term elevation of 
the sea level] (lin or 2in per century), due to 
the recession of ice going on in the polar 
regions, is mentioned as a potential danger. 
Some problems have been solved, e.g., those 
consequent upon the attacks of the pile 
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worm, teredo navalis. ‘The first portion of 
the Zuider Zee to be poldered and rendered 
sweet swarmed with mosquitoes. A biologist 
advised the opening ot locks for the admission 
of elvers during the night, their only time of 
migration; the larve were devoured by 
them, the plague was stayed, and a harvest 
of eels garnered by the fisherfolk. Research 
goes on unabated ; well do the Netherlanders 
live up to their motto, “A nation that is 
alive builds for its future.” The book is 
admirably produced as would be expected 
from the name on the title page. 


SHORT NOTICES 

Non-Ferrous Castings. By R. F. Hudson. 
London: Chapman and Hall, Ltd., 37, Essex 
Street, W.C.2. Price 22s. net.—In his preface 
the author points out that the main purpose 
of this book is to bring the scientifie viewpoint 
to the practical man in a language he under- 
stands, and to give a simple outline of modern 
methods. It was written in an endeavour to 
further the art of founding and to promote a 
better understanding between the practical man 
and the metallurgist. The reader is taken step 
by step through the materials and processes 
involved in the production of high-quality 
castings. Following a chapter on alloying 
constituents and fuels are sections on core sands 
and mould and core facings. Melting and 
moulding practice for tin bronzes, high-tensile 
bronzes, nickel alloys and other special alloys 
is dealt with in detail, and much valuable data 
is given on the casting of test bars and the 
correlation of results with the properties of 
castings. The book concludes with chapters 
on the salvaging and repair of non-ferrous 
castings and chill and centrifugal castings. 





Fine Surface Finishing. By Sydney F. Page. 
London: Chapman and Hall, Ltd., 37, Essex 
Street, W.C.2. Price 16s. net.—Surface finish 
and quality has received a considerable amount 
of attention in recent years, and the information 
given in this book provides a basis for practice 
and development work in this direction. It 
deals in a clear concise way with the principal 
aspects of surface finishing, its theory, practical 
means of production, measurement, inspection 
and research into the subject. Engineers and 
designers, particularly those who are concerned 
with quantity production, will find much useful 
information in this book. 


Engineering with Rubber. Edited by Walter 
E. Burton. London: McGraw-Hill Publishing 
Company, Ltd., Aldwych House, W.C.2. Price 
39s.—To gather material for this volume on 
industrial rubber products and their application 
the editor collaborated with the engineers and 
research staff of the B.F. Goodrich Company of 
Akron, Ohio, U.S.A. It is designed to summarise 
in a convenient form the vast amount of 
miscellaneous information available from many 
sources. After dealing with the types and 
properties of rubber, adhesives and latex pro- 
ducts, the book deals in concise detail with a 
vast range of industrial plant and equipment 
in which the use of rubber plays a prominent 
part. 

Treatment and Disposal of Industrial Waste 
Waters. By B. A. Southgate, D.Sc. London: 
His Majesty’s Stationery Office. Price 12s. 6d. 
—The Water Pollution Research Laboratory 
was set up in 1927 to act as a source of infor- 
mation on methods of purifying polluting 
liquids. Dr. Southgate, who is its director of 
research, describes in this lucid and instructive 
book much of the work which has been carried 
out since its formation. The book gives a 
comprehensive account of the treatment of 
trade wastes, and it also includes results of 
important work in other parts of the world. 
In the first two chapters, an account is given 
of the results which may follow from the 
discharge of different types of industrial waste 
to surface waters, and the influences which 
those discharges may have on the use of water 
for different purposes. The third chapter 
describes the effects of polluting substances on 
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fisheries, and chapters four and five deal with 
modern methods of treatment of sewage and 
the general nature of the methods used in 


treating industrial wastes. Following this, 
the purifying methods used in various industries 
are described at length. The plan has been 
followed of describing the various methods 
of treatment which have been tried in each 
industry, and giving a summary of the results 
of the treatment in a series of tables, from which 
the success of the method can be judged. A 
list of references to the more important pub- 
lished papers is given at the end of each chap- 
ter. 





Highway Surveying and Setting Out. By 
B. G. Manton, B.Se.(Eng.). London: Edward 
Arnold and Co., 41, Maddox Street, W.1. 
Price 28s8.—This is an introductory textbook 
to the study of surveying, and is particularly 
intended to apply the principles of surveying to 
the field of highway engineering. Thus, 
opening chapters on the fundamentals of chain 
and traverse surveys, levelling and tacheometry, 
are followed by chapters on circular and tran- 
sition curves, and the calculation of earth- 
work quantities. Topics of limited practical 
applicability, such as astronomy and advanced 
mathematical treatments, have been avoided. 
The book gives a clear and thorough ground- 
work in surveying, paying attention to many 
small, practical points which are frequently 
overlooked. A noteworthy point is the inclu- 
sion of a chapter on the design of modern sur- 
veying instruments. 





Electric and Diesel-Electric Locomotives. By 
D. W. Hinde, B.Se., A.M.LE.E., and M. 
Hinde. London: Macmillan and Co., Ltd., St. 
Martin’s Street, W.C.2. Price 36s, net.—The 
number of electric and diesel-electric locomo- 
tives in service in all parts of the world has been 
rapidly increasing during recent years, and to set 
out the essential requirements of such locomo- 
tives this book has been written. It first deals 
in some detail with traction motors, control 
gear, auxiliaries and brake gear, and then gives 
particulars of typical locomotives in service, 
concluding with a chapter on trends of future 
design. A useful appendix in the form of a 
table gives the leading particulars of the prin- 
cipal types of electric locomotives. The book is 
well illustrated and contains a number of useful 
drawings and diagrams. 





Moulds for Plastics. By W. M. Halliday. 
London: Temple Press, Ltd., Bowling Green 
Lane, E.C.1. Price 30s. net.—The information 
given in this book is based upon a series of 
articles on “‘ Plastics ’*’ which have been revised 
and rearranged to provide a manual on the 
problems involved in plastic mould manufac- 
ture. Throughout the book emphasis is laid 
upon those mould designs, methods of construc- 
tion, principles of operation and manner of 
maintenance which have been found by experi- 
ence to lead to efficient production. All types 
of moulds are dealt with in detail, and where 
necessary the information is accompanied by 
explanatory diagrams, On the subject of 
mould maintenance a considerable amount of 
valuable practical guidance is given. Designers, 
tool makers and all others concerned with 
plastic moulding will find this a useful addition 
to their books on the subject. 


Photographing Machinery, By Bernard Alfieri. 
London: Focal Press, 31, Fitzroy Square, W.1. 
Price 7s. 6d, net.—The author of this book 
has for many years specialised in photographing 
machinery and is well qualified to deal with 
technical aspects of the subject. He opens the 
book with twenty-five typical photographs of 
industrial machines and plants, and _ briefly 
deals with the main objects involved. Then, 
after dealing with the scope of the photographer 
of industrial plant, he graphically describes the 
apparatus and technique required to produce 
high-quality work. A typical job is described 
in some detail followed by methods and equip- 
ment used for photographing machinery at 
work and in the studio. Those interested in the 
business side will find some useful information 
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in a chapter which deals with this aspect of 
the subject. An interesting and informative 
book for both professional and the amateur 
photographers undertaking the photography of 
machinery and industrial plant. 





Railway Wagon and Tank Construction and 
Repair. By F. Ogden. London: Sir Isaac 
Pitman and Sons, Ltd., Parker Street, W.C.2. 
Price 18s. net.—The repair and construction of 
railway wagons and tanks is a complex subject 
calling for a knowledge of several trades. The 
author of this book has been engaged for many 
years on this class of work and, on the basis of 
his wide experience, has produced a manual of 
theoretical and practical instructions for carry- 
ing out the operations involved. The book 
opens with a useful guide to the tools required 
for wagon construction and repair with hints 
on their use and treatment. Then, following a 
short historical dissertation, a series of chapters 
deals with the practical side of the work on all 
classes of wagons and their fittings, 





Waterloo and Charing Cross 
Escalator Schemes 


Lonpon Transport announced on Friday, 
March 25th, the details of works which 
it is carrying out to aid visitors to the 
Festival of Britain in 1951. The Festival 
expects to have up to 100,000 visitors a day 
at South Bank, and there will be heavy extra 
Underground traffic at Waterloo, adjoining the 
Festival site, and Charing Cross. Work has 
been started on the construction of a special 
three-stairway escalator, 114ft long, between 
Waterloo tube station and the Exhibition 
grounds. Some of the materials are already 
on the site. The new escalators start from near 
the foot of the present escalators to the main 
line Southern Region station. They will go 
beneath York Road and come to the surface 
on the Festival site itself, at the corner of 
Jenkins Street and the south side of York Road, 
A new booking-hall will be built at the top of 
the new escalators with entrances direct to the 
Exhibition and other entrances to York Road. 
The additional escalators will be completed in 
time for the opening of the Exhibition in 1951 
and will cost about £300,000. In a few weeks’ 
time work is to start, in addition, on two new 
escalators at Charing Cross Underground station, 
These escalators will give Festival passengers 
entering the station a direct route from the 
present Charing Cross booking-hall down to the 
Northern and Bakerloo lines’ escalators. One 
escalator will be 50ft long and the other 46ft. 
To make room for their construction the existing 
stairway on the Victoria Embankment to 
Hungerford bridge is to be taken down and 
rebuilt in a different position. The Charing 
Cross escalators will also be finished in time for 
the Festival and will cost about £150,000, To 
ease conditions further, two new exits from 
Charing Cross District line will be made at the 
east end of Charing Cross District line platforms. 
One of these exits will be adjacent to the 
entrance of Embankment Gardens and the 
other at a corresponding position on the 
Victoria Embankment. 





Vickers Ltd. 


It is announced by Vickers-Armstrong, Ltd., 
of Vickers House, Broadway, London, S.W.1, 
that changes are to take place in the Board of 
Directors of Vickers, Ltd. Sir Archibald 
Jamieson, K.B.E., who has been the chairman 
of Vickers, Ltd., since April, 1937, retired 
from the Board of Directors yesterday, 
March 31, 1949, on reaching the normal age 
limit of sixty-five for executive directors. He 
will be succeeded by Lieut.-General Sir Ronald 
Weeks, K.C,.B., C.B.E. It is also announced 
that Major-General Sir John Davidson, K.C. 
M.G., C.B., retired from the Board on 
March 3lst, and Lord Hailey, G.C.M.G., 
LL.D., will retire on Saturday, April 30th, 
both of these gentlemen having passed the age 
of seventy. 
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The Patents Bill 


HE new Patents Bill, which has just been 

introduced into Parliament, is the result of 
much labour and care extending over nearly 
five years. It was in April, 1944, that the 
Committee under the chairmanship of Mr. 
Kenneth R. Swan, K.C., was appointed to 
consider the operation of the Patents and 
Designs Acts, and in effect the whole patent 
system. Two interim reports were published 
respectively in April, 1945, and April, 1946, 
and the final report was published in 
September, 1947. The new Patents Bill is 
the final outcome of those recommendations 
of the Swan Committee which have not 
already been acted upon, as considered and 
modified by the departmental authorities 
concerned. 

The first interim report dealt with the 
urgent question of allowing patentees to 
seek extensions of their expiring patents by a 
procedure more cheap and more expeditious 
than that in the High Court. The Patents 
and Designs Act, 1946, implemented the 
Committee’s recommendations by giving the 
Comptroller the power to grant extensions. 
The subsequent increase in the number of 
applications for extension testifies to the 
justification of the change. Whereas under 
Court procedure after the last war the cost 
was seldom less than £200 per case and the 
number of cases averaged about twenty-six 
per year, now the cost need not be more 
than about £15 to £20 and the number of 
cases is at the rate of several hundred per 
year. 

The second interim report of the Swan 
Committee dealt with the alleged abuses of 
the patent system by the suppression of 
inventions, the formation of cartels and 
restrictive practices. The evidence sub- 
mitted did not justify the sweeping, critical 
generalisations made in certain quarters. 
The Committee did not consider that the 
present system should be abolished, nor did 
it consider that a general system of “ licences 
of right” was justified as the main remedy 
for the present weaknesses and shortcomings. 

The final report supplemented the detailed 
proposals of the second report making a 
somewhat formidable list of recommendations 
covering both radical and detailed changes 
of practice, all with the intended hopeful 
purpose of making the practice and procedure 
simpler and cheaper, but not without increas- 
ing the burdens and duties of inventors and 
pioneers, and not without making more 
intricate in some respects a system which is 
intricate enough. 

Of the more important recommendations 
of the Swan Committee, the following have 
not been incorporated in the new Bill. Power 
has not been given to the Comptroller to 
reject an application for lack of subject 
matter, except in opposition and revocation 
proceedings which must be initiated by and 
contested by an opponent. Furthermore, 
the formation of a special Patent Court, 
consisting of two scientifically trained Judges 
to try all patent actions and to act as the 
Appeal Tribunal, is not approved. 


Main CHANGES 


Of the more important changes proposed 
in amending the Bill, the initial one is the 
amendment and separation of the parts 
referring to registered designs which will 
have their own distinct Act, this completing 
the severance of patents, designs and trade 
marks. The other important changes are 
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as follows, the references being to the Sections 
as they are intended to be and as set out in 
the draft consolidated Bill in the White 
Paper (Cmd. 7645). 

At present, in opposition proceedings 
(Section 11), and in revocation proceedings 
(Section 26) before the Comptroller, an 
opponent is limited almost completely to 
documentary evidence and to contesting the 
issue of novelty. Under the new Bill (Sections 
14 and 33) an opponent can cite prior use 
and can allege lack of subject matter which 
hitherto has been within the jurisdiction 
solely of the High Court. This change must 
inevitably increase the importance and 
responsibility of the Comptroller and also the 
responsibilities of counsel and patent agents 
who appear before him. An _ interesting 
appendix to these proceedings is the power 
given to the Comptroller to act on information 
of prior art put before him, but not formally 
in opposition proceedings, between the date 
of the acceptance of a specification and the 
grant of a patent (Section 15). 

The Comptroller’s jurisdiction is further 
increased by Section 65 according to which, 
if the two parties agree, the Comptroller will 
determine a dispute and render judgment 
both on infringement and validity. _ His 
award for damages is, however, limited to 
£1000, unless the parties agree otherwise. 
It will be interesting to see how many 
intending litigants avail themselves of this 
innovation, and how quick and cheap it 
will be. 

The Comptroller is also given power to 
settle disputes between employers and 
employees as regards their respective rights 
to an invention (Section 54). This again will 
simplify and cheapen such litigation, infre- 
quent though it is, although such disputes 
are invariably a symptom of a lack of mutual 
trust, which lack is not often removed by 
such legal or quasi-legal proceedings. 

One important innovation of a radical 
nature is the institution of declaratory 
proceedings (Section 64) according to which 
@ person may seek from the High Court a 
declaration that what he is doing or propos- 
ing to do is or would not be an infringement. 
He can only do this if the patentee has 
declined to give him such a declaration. It 
is not intended that the validity of the 
patent should be questioned, although the 
Bill at present is silent on the point. There 
are precedents for these- proceedings, in 
Canada and Austria, and it will be interesting 
to see how far the facilities are used and if 
they do serve a true need. 


CoMPULSORY LICENCES 


The present Section 27 of the Patents Act, 
which was intended to deal with abuses of 
exclusive patent rights, has not been much 
used since its introduction in 1919, and it 
has been held by many people that its very 
presence was a healthy and_ sufficient 
deterrent. Over a period of forty-seven 
years only forty-two applications affecting 
sixty-seven patents have been made to the 
Comptroller. Of these cases twenty-four 
were withdrawn, in ten the patents lapsed, 
and in only eight were decisions made, six 
for the grant of licences and two refusing. 
Of that six, the Comptroller’s orders were 
discharged on appeal in two cases. 

The Swan Committee reached the conclu- 
sion that the intended effects of the present 
Section 27 have been partially nullified by 
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Court interpretations, and it recommended 
a redrafting of the Section in more precise 
language and the incorporation of guidi 
principles on which the Comptroller could 
base his decisions. New Sections 37 to 45 
implement these recommendations and form 
a large part of the new Bill and also a formid. 
able threat to any patentee if they are to be 
interpreted according to certain lights. 

The objects, of these provisions are to 
ensure that new inventions shall be worked 
on a commercial scale ‘‘ without undue 
delay and to the fullest possible extent,” 
subject to the patentee receiving “ reasonable 
remuneration,’ and to the interests of an 
existing developer of an invention not being 
“unfairly prejudiced ’’ (Section 37). With 
this as a background, anyone can apply for 
a compulsory licence, if the invention is not 
being worked “to the fullest possible 
extent”; if the demand for the patented 
article is not being met on reasonable terms 
or is being actually met to a substantial 
extent by importation; if the working 
is being prevented or hindered by importa. 
tion; and if, due to the patentee’s refusal 
to grant a licence on reasonable terms, an 
export market is not being supplied, the 
working of another patent is being prevented 
or hindered, or the establishment of com- 
mercial or industrial activities is being pre- 
vented or hindered. Further grounds relate 
to the hindrance of the manufacture, use and 
sale of unpatented articles. 

The Comptroller has wide powers in 
settling the terms of such licences and can, in 
addition, endorse the patent “licences of 
right,” so that anyone subsequently can 
apply for a licence as of right, under the 
appropriate Section 35. The patentee in 
such cases pays only half the renewal fees. 

One important new addition is that any 
Government department can at any time 
apply on the above summarised grounds to 
have the patent endorsed “licences of 
right,” and similar provisions apply to cases 
where the Monopolies and Restrictive Prac- 
tices Commission have reported that condi- 
tions involving patents operate against public 
interest. This latter provision follows the 
intention of the Monopolies Act in transfer- 
ring patent matters to the Patent Office. 

One further important point in connection 
with compulsory licences is that on patents 
relating to food, medicine and surgical and 
curative devices, the Comptroller can grant 
a licence to anyone irrespective of whether 
there is a proven case of abuse of monopoly 
rights under the patent (Section 41). The 
Comptroller merely has to ensure that the 
patented goods are “ available to the public 
at the lowest possible prices consistent with 
the patentees’ deriving a reasonable advan- 
tage from their patent rights.” 

One final point is worthy of mention. 
Whereas at present the compulsory licence 
provisions cannot be invoked until three 
years from the grant of a patent, under 
the new Bill action can be taken at any time 
after the sealing of the patent. This, in the 
vast majority of cases, will mean that a 
demand for a compulsory licence can be made 
before a patentee can possibly have even 
started developing a market. 


ADDITIONAL CHANGES 


Among the changes of a secondary nature, 
more concerned with practice and procedure, 
the following are worthy of mention. 

Each claim of a patent will have a 
“ priority date’ which the applicant can 
establish as being that either of a pro- 
visional specification, or of a basic foreign 
convention application, or of the complete 
specification itself. Thus all the difficulties 
of ‘“disconformity ” between the various 
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specifications are dissipated, and each claim 
will stand as regards its novelty, on its own 
“ priority date ”’ (Section 5). 

The Comptroller is given wider and 
statutory power to insert in an applicant’s 
specification a reference to a prior patent, 
if he considers that would be infringed by 
the working of the later-dated invention 
(Section 9). Actually, the Comptroller has 
the power now derived from a Court 
decision. 

The term of three months, within which 
an application can be opposed, will run 
from the publication of the complete specifica- 
tion (Section 13), instead of, as at present, 
two months from acceptance, which is some 
weeks prior to publication. No proceedings 
can take place for infringement before the 
date of publication (Section 22). The full 
term of a patent is still sixteen years, from 
the date of filing the complete specification. 

An exclusive licensee can apply for an 
extension of the term of a patent beyond 
sixteen years, on the ground of “ war loss ” 
(Section 25), and he can also sue for infringe- 
ment (Section 61), a power he previously had 
only if explicitly included in his licence. 

The rights of co-owners of a patent are 
clarified (Sections 52, 53), and the Comptroller 
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is empowered to settle differences between 
them and issue directions to them. 

A patent is safeguarded from anticipation 
by prior disclosure at and consequent to an 
exhibition, or in a paper given by the 
inventor before a learned society (Section 
50). The patent application, however, must 
be filed within six months of that disclosure ; 
but no prior notice need be given to the 
Comptroller, as is now required. 

All appeals go from the Comptroller to 
the Patents Appeal Tribunal, whereas at 
present only appeals on applications go there, 
and appeals on patents go to the High Court 
(Section 83). Appeals can be taken from the 
Tribunal to the Court of Appeal if there is 
a decision to revoke a patent in “ belated 
opposition’ proceedings, and in certain 
cases of dispute between co-owners, and in 
certain cases of refusal in opposition pro- 
ceedings (Section 84). 

There is scarcely a Section of the present 
consolidated Act which has not been altered 
in some degree, nearly always for the better 
as regards clarity, and in many cases for 
cheaper and simpler procedures. Yet the 
task of a person or company in obtaining and 
maintaining a patent is going to be more 
difficult and more expensive. 


Unattended Lighthouse Power Plant 


E recently received particulars of a small 

electric power plant designed for fully auto- 
matic operation in an unattended lighthouse. 
This equipment, which is at present under- 
going tests at the Smethwick works of Austin- 
lite, Ltd., is one of several destined for service 
in the Dutch East Indies and North Borneo in 
lighthouses where no electricity supply is avail- 
able. Accordingly the light source in each 
instance is to be battery fed, the power. plant 





OPTIC WITH LAMPCHANGER 


serving essentially as a battery charger. The 
complete installation will consist of a 50-V, 
41-ceil nickel-cadmium NIFE battery, an 
engine generator battery charging set, control 
switchgear with flasher mechanism and time 
clock control, and an optic (as illustrated here- 
with) fitted with a 500-W tungsten filament 
lamp, an automatic lamp changer and a 60-W 
standby lamp. 

Under normal operating conditions the 
500-W lamp constitutes the light source, taking 
its supply from the battery and giving a 
luminous range of 23-5 sea miles in clear con- 
ditions. Battery charging takes place during 


daylight. hours under time switch control, and 
the complete installation is designed to run 
unattended for a month. 

In the event of failure of the main lamp or 
failure of the battery charging set the automatic 
lamp changer is arranged to bring into focus 
the 60-W standby lamp. As long as the 
standby lamp is in service the engine set is 
prevented from running, the battery having 
sufficient capacity to keep the lamp supplied 
for a month. At the same time, the reduced 
illumination provided by the standby lamp gives 
indication of failure of the main equipment. 


BATTERY CHARGING SET 


As illustrated herewith, the battery charging 
set forms a self-contained unit comprising a 
diesel engine and fly-wheel, a direct-coupled 
generator and a control panel mounted on a 
combination bed-plate. The engine is an 
Armstrong-Siddeley air-cooled, single-cylinder, 
cold-starting diesel engine with a normal twelve- 
hour rating of 6 b.h.p. when running at 1000 
r.p.m. It is fitted with a Burgess exhaust 
silencer. The 20-gallon service fuel tank is 
mounted separately from the engine and con- 
nected to it by 15ft of piping. 

Flexibly coupled to the fly-wheel end of the 
engine shaft is a screen-protected shunt-wound 
Mawdsley battery charging generator having a 
series starting winding capable of exerting a 
starting torque of 125 lb.-ft. with 42V d.c. 
applied to the winding. When driven at 1000 
r.p.m. the generator gives an output of 3kW, 
50-70V, 54-5-43A with the series turns short- 
circuited for battery charging duty. 

All the switchgear for the automatic opera- 
tion of the plant is contained in a dustproof 
switch case flexibly mounted on the generator 
end of the bed-plate, as shown in our illustra- 
tion. The hinged door of the control cabinet 
carries an ammeter, a voltmeter, an ‘‘ on ”’ and 
‘“‘ off? switch and a rotary test switch. The 
apparatus mounted on the insulating panel 
inside the case includes a Londex impulse 
flasher unit, two 35-day time-switches for 
initiating the daily battery charge and dis- 
charge cycles, and the necessary contactors and 
relays. 

The functions of the control gear are con- 
veniently described with reference to the normal 
24-hour operating cycle. At sunset the lamp 
that is in focus and the flashing mechanism are 
connected by a time switch to the battery. At 
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sunrise the lamp and flasher are disconnected 
by the same means. After a quiescent period 
of thirty minutes the charging set connections 
are made by time switch and the generator 
starts the engine by motoring from the battery. 
Thereafter the engine-generator set runs for 
sufficient time to recharge the battery, making 
good the night drain. At the end of the pre- 
determined charging period the set is shut 
down and the battery remains on open circuit 
until sunset, when the sequence of operations is 
repeated. 

Provision is made whereby abnormalities in 
the running of the set result in tripping a 
failure relay, which causes the set to be isolated 
from the battery and the lamp changer to be 
tripped, bringing the standby lamp into focus 
automatically. Under these conditions the 
flasher and standby lamp remain connected to 
the battery from sunset to sunrise, when they 
are disconnected by the operation of a time 
switch. 

Failure of the engine to start is one of the 
contingencies provided for by the control 
switchgear. A time lag relay is included in the 
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circuit to ensure that if the engine does not 
start after a preset interval the generator set is 
disconnected from the battery. A centrifugal 
switch fitted to the governor arm prevents the 
engine from running below normal speed. Any 
defect in the lubricating system operates an oil 
pressure relay and, through the medium of the 
failure relay, shuts down the set. 

Daily recharge of the battery under time 
switch control was chosen for the installation 
described, because the low-voltage differential 
associated with the partially discharged and 
fully charged state of the cells makes it difficult 
to employ methods based on voltage regulation. 
To ensure that the battery cannot be pro- 
gressively discharged the selected recharging 
time is based on a charge equalling 140 per cent 
of the number of ampere-hours on discharge. 

With this installation maintenance on the 
normal monthly visits is reduced to a few simple 
tasks—rewinding clock mechanisms ; replenish- 
ing fuel and lubricant ; setting the cooling air 
control on the engine to suit the seasonal 
ambient temperature; topping up the cells 
and giving the battery a conditioning charge ; 
and checking the automatic performance, 
making use of the test switch. This test switch 
is operated by a special key, which also -fits 
the hinged door of the control cabinet. 

The battery charging plant described in this 
article is built by Austinlite, Ltd., while the 
associated company, Chance-Londex, Ltd., is 
responsible for supplying the complete 
installation. 

————_—>—————_ 


Ex.ectric Toot Users’ Apvisory COMMITTEES. 
—Particulars of a new scheme for closer contact 
between manufacturers and users of portable 
electri¢ tools have been announced by S. Wolf 
and Co., Ltd. Periodical invitations are extended 
to firms using portable power tools and interested 
in portable electric tool development, to be repre- 
sented by a responsible technician on a series of 
user panels. An opportunity is offered visitors 
to see the tools in course of design and manufacture, 
and this is followed by discussion on the suggested 
improvement and development of the portable 
electric tool from the user’s point of view. 
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A Capacitance Proximity Relay 


We have received brief particulars of an 
electronic proximity relay, known as the 
“ Tektor,” which is manufactured by Fielden 
(Electronics), Ltd., Holt Town Works, Man- 
chester 10. The instrument, which depends 
upon the detection of minute changes of capa- 
citance, is available in three forms. The first 
is a proximity switch, which operates immedi- 
ately any substance—solid, liquid or (in some 
cases) gaseous—moves within or without a 
predetermined distance of a fixed point. 
Secondly, the “ Tektor ”’ is made as a proximity 
counter, embodying an electromagnetic counter 
operated by a relay arranged to count objects 
passing a fixed point. In its third form the 
“* 'Tektor ” incorporates an electrical indicating 
instrument, the moving pointer of which is 
arranged to cause the operation of a switch 
at any predetermined reading. 

Each of these three forms of instrument 
operates on the same basic principle and 
consists essentially of a small electronic 
unit, incorporating a two-valve circuit, in 
which a relay is operated by the change of 
capacitance associated with the approach of 
any object. For this purpose each instrument 
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is fitted with a short length of coaxial cable, 
which the user can terminate by any electrode 
arrangement to suit the particular application. 

The circuit is so arranged that the operative 
change of capacitance is relative to earth so 
that the approach of any “earthy ”’ body to 
the capacitance sensitive element will operate 
the circuit. A special characteristic of the 
circuit with its three conductor coaxial cable 
is that all capacitances to earth are cancelled 
except at the probe end. The circuit con- 
sists of a valve oscillator, in which the 
feed-back is arranged to pass through a capa- 
citance bridge network, which, at balance, 
gives zero feed-back but on either side of 
balance produces a negative or positive feed- 
back voltage. Thus the approach of any body 
to the capacitance sensitive element can be 
arranged either to start or stop the valve 
oscillating. The alternating current produced 
by the oscillator is rectified and used to operate 
a thyratron, which, in turn, operates a relay 
in its anode circuit. 


Proxmmity SwitcH 


The proximity switch, as illustrated above, 
is housed in a sheet steel case complete 
with a standard 2ft length of coaxial cable, 
terminated in a ferrule carrying a short length 
of screwed rod to receive the required elec- 
trode. 

The operational distance of the proximity 
switch is determined mainly by three factors : 
first, the size and geometry of the terminating 
electrode ; secondly, the volume and compo- 
sition of the approaching matter; thirdly, 
the setting of the sensitivity control knob on 
the instrument. For example, if the cable is 
terminated by a small metal bar 3in long the 


relay will operate when the human hand ap- 
proaches within 3in. Temperature control 
provides another example: a wire electrode 
around the stem of a simple 10in thermometer, 
scaled 0 to 100 deg. Cent., gives a control 
differential of 0-2 deg. Cent., corresponding to 
a barely perceptible movement of the mercury 
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column. Differential accuracy of the same 
order can be obtained for applications involving 
the control of liquid levels. 

The relay fitted in the instrument is arranged 
to alternate two coloured signal lamps on the 
front panel, and to operate a single-pole change- 
over switch connected to the three terminals. 





PROXIMITY COUNTER 


The relay contacts are suitable for currents up 
to 0-3A at voltages up to 250V. As an alter- 
native to the laboratory model illustrated 
herewith an industrial model is available, 
arranged with brackets for wall mounting, 
and fitted with a screwdriver-operated preset 
control. For applications which require switches 
to operate at maximum and minimum levels, 
there is a double industrial model, comprising 
two operational units in a case measuring 
13in by llin by 5}in. 


Meter RELAY 


As shown in one of the accompanying illus- 
trations, the meter relay embodies a 3}in dial 
electrical indicating meter, fitted, in addition 
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to the normal pointer, with a preset pointer to 
serve as the adjustable electrode of the relay, 
This instrument gives a precise means of 
operating a switch at any predetermined dig] 
reading, and it would be superfluous to stress 
the possible applications to metering tech. 
niques. 


Proxmity CouNTER 


The “ Tektor ” proximity counter, as illus. 
trated, embodies an electromechanical counter, 
which is operated by terminating the coaxial 
cable with a suitable electrode placed close 
to the passing objects. For most industria] 
purposes the standard arrangement is a 3in 
bar electrode, placed 2in to 3in from medium. 
sized objects, such as a succession of exgs, 
loaves, jars or bricks, on a conveyor belt, 
For counting smaller objects it would be 
necessary to mount a smaller electrode cor. 
respondingly closer to the moving belt. 

A reset knob is fitted on the left of the counter 
window. Coloured pilot bulbs light up alter. 
nately as the equipment operates and provide 
an indication of the adjustment of the instru- 
ment. Readjustment is only required occa- 
sionally and is carried out by a screwdriver. 


—___@——— 


Dry Spring Shackles 


VEHICLE designers have been conscious of 
the weakness of normal shackle lubrication 
for many years. The pin oscillates and normal 
lubrication of the kind associated with rotating 
shafts is not practicable. The oscillation is 
very small; for example, in a 5-ton vehicle 
the maximum deflection of a front spring is 
seldom more than }in above or below the static 
position, and this gives, with a 20in dimension 
from spring eye to axle beam, an angular 
movement of only 14 deg. at the pin. 

In this connection we learn from Vauxhall 
Motors, Ltd., Luton, Beds, of an interesting 
modification which has been introduced on all 
Bedford vehicles, except the 10 cwt to 12 cwt 
van. All spring shackles are now of a design 
which dispenses with the need for lubrication, 
thereby saving much time in maintenance. 
The design is also claimed to increase the life 
of the pins in severe operating conditions. The 
number of lubrication points on the chassis 
has been reduced from twenty-seven to fifteen. 

The new shackle arrangement incorporates 
case-hardened pins, which are heavily chromium- 
plated ; steel bushes, replace the more usual 
bronze bush; and there is a large clearance, 
nominally 0-035in to 0-040in, between bush 
and pin. The case-hardening and plating, of 
course, increase resistance to wear, whilst the 
plating also prevents rusting. With these 
unlubricated shackles rolled steel bushes have 
been found to give a longer life than the normal 
phosphor-bronze bushes. The large clearance 
is an essential part of the schetne, giving a rolling 
or pivoting motion between pin and bush, and 
is in accordance with Bedford practice since 
1943, when it was introduced to increase the 
life of road springs by reducing the twisting 
stress on the leaves, set up by friction between 
pin and bush. 





Jubilee of Lancashire Dynamo 
and Crypto, Ltd 


Tuts year marks the jubilee of the parent 
companies of the organisation known as the 
Lancashire Dynamo and Crypto, Ltd., which 
is celebrating the occasion by holding appro- 
priate functions in London and Manchester. 

The history of this group of companies goes 
back to 1899 when Mr. A. P. Wood, who was 
then twenty-seven years of age, founded the 
Lancashire Dynamo and Motor Company, for 
the manufacture of electric motors. Initially 
production was confined to direct current motors 
made in temporary premises in Pendleton, 
Salford, while a works was being built on the 
present site at Trafford Park. . Meanwhile, in 
London, towards the close of the last century. 
the Crypto Electrical Company, Ltd., came into 
being as a pioneer manufacturer of low-powered 
electric motors and other equipment. Under the 
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guidance of the brothers J. G. and C. R. Shaw, 
this firm progressed rapidly, and, by 1912, was 
occupying a factory on the site of the present 
Willesden works. These two separate under- 
takings were destined to merge their interests, 
first by establishing a trading association in 
1919, and then by amalgamating in 1932, 
under the style of Lancashire Dynamo and 
Crypto, Ltd. 

In the meantime, many technical develop- 
ments had been introduced. The first alternator 
was made by the parent company in 1901 and a 
forty-pole machine running at 150 r.p.m. was 
awarded a gold medal at the Glasgow exhibition. 
The year 1910 saw the construction of the first 
self-starting, self-synchronising motor, and of 
the first turbo-alternator. 

The amalgamation of 1932 was followed in the 
later “ thirties ’’ by the establishment of a con- 
siderable group of companies under the parent 
organisation of Lancashire Dynamo and Crypto, 
Ltd. A company knownasCrypton Equipment, 
Lid., was formed for the manufacture of 
rectifiers, battery chargers and similar equip- 
ment which to-day is produced in a recently 
built factory in Bridgwater. Another member 
of the group is Foster Transformers and Switch- 
gear, Ltd., which was formerly known as the 
Foster Engineering Company of South Wimble- 
don. In addition to manufacturing transformers 
and switchgear this company originated the 
“hot-wire” arc lamp. During the recent war 
the interests of the group were further widened 
through an association with the Nevelin Electric 
Company, Ltd., which manufactures glass bulb 
mercury arc rectifiers at its Croydon works. 

Towards the end of 1945 a new subsidiary 
company, Crypto, Ltd., was established with 
an independent factory in N.W. London, to 
take over the manufacture and distribution of 
electrically driven food-preparing machinery 
from the Willesden works, where the pressure 
of space left little scope for expansion. One 
result of the growing demand for fractional 
horsepower motors was the establishment, 
some two years later, of a factory in Cardiff 
equipped specially for this class of work, 
involving processes such as the pressure die- 
casting of aluminium rotors and similar small 
components. 

To-day and in the immediate future the 
welfare and training of personnel is a major 
pre-occupation of the group of companies, and 
we learn with interest that the apprenticeship 
scheme, which originated with the formation of 
the parent company, has been revised to meet 
the newer needs of an organisation with wide- 
spread ramifications. 


The Garrison Dam in North 
Dakota 


THE construction of the Garrison dam in the 
Missouri River in the State of North Dakota 
was commenced in September, 1947, by the 
United States Corps of Engineers. When 
completed it will be the largest rolled-earth dam 
in the world, with a volume of fill of over 
70,000,000 cubic yards. It will be about 2} 
miles long, 210ft high, 60ft wide at the crest, 
and 2600ft wide at the base. A wall of steel 
sheet piling will be driven 85ft below the 
upstream foundation to prevent seepage under 
the dam. The upstream reservoir will cover an 
area of approximately 390,000 acres, and will 
extend for 200 miles to a point just below the 
mouth of the Yellowstone River. More than 
one-third of the drainage area of the Missouri 
River is upstream of the dam site, and will 
thus be controlled by the completed installation. 

The work is at present in Stage I of the con- 
structional programme, which involves the 
excavation and placing of some 14,000,000 
cubic yards of material ; during the latter part 
of 1948, progress was at the rate of about 
60,000 cubic yards a day. Stage I also includes 
excavation for the inlet channel approach, 
power-house site and a part of the core trench, 
and the construction of two water-release 
tunnels for testing purposes. It is anticipated 
that this stage will be completed during the 
latter part of 1949. 

Although ideas for harnessing the Upper 
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Missouri River have been under consideration 
by the Corps of Engineers since the turn of the 
century, it was not until 1944 when Congress 
passed the Flood Control Act that active work 
could proceed. The Garrison dam and reservoir 
have since been designed to fulfil seven specific 
purposes. The first of these is the provision 
of flood control along the Missouri River, and 
the regulation of the two high-water periods 
in March and June, to minimise flood destruc- 
tion. Improvements in navigation along the 
Missouri and Mississippi Rivers by providing 
additional flow from impounded waters during 
dry low-water seasons and the provision of 
irrigating water in the Dakotas, will also be 
effected. A minimum low-water flow will be 
maintained on the lower Missouri River, in 
the interests of sanitation and the stabilisation 
of municipal water supplies. The scheme also 
provides for the initial installation of a 
128,000-kW hydro-electric power station for 
the diversion of waters eastwards to the Devils 
Lake and James River basin regions, and 
improved facilities for recreation and the 
preservation of wild life. The cost of the 
Garrison dam is estimated at over 170,000,000 
dollars and, depending upon the continuance 
of adequate Congressional appropriations, seven 
to ten years will be required for its completion. 





An Ultrasonic Generator 


Tue first commercial form of supersonic 
generator to be produced in this country is 
designed to fulfil the need for an experimental 
unit of wide flexibility, and is made by Mullard 
Electronic Products, Ltd., Aboyne Road, 
Tooting, London, 8.W.17. 

Our illustration shows the equipment with 
the sheet metal cover removed, to give a general 
impression of the lay-out of the apparatus. 
The generator (type E7562) comprising a 
control panel with meters, power oscillator, 
output voltmeter, relay panel and power supply, 
is mounted in a tubular frame. Trolley-wheels 
are provided for ease of transport and the cover 
is adequately ventilated. Four pull-out handles 
simplify lifting the generator and a removable 
panel—with quick-release fasteners at the rear 
of the cover—gives access for fuse and valve 
replacements. 

The r.f. output is generated directly by a 
silica triode capable of producing I1kW of 
r.f. power. Four plug-in coil assemblies, which 
are rapidly interchangeable, are provided for 
operation around nominal frequencies of }, 3, 
1 and 2Mc/s. The valve is matched to the 
crystal impedance by tapping the anode down 
the coil in the output circuit. Fine tuning of 
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ULTRASONIC GENERATOR WITH COVER REMOVED 


the output circuit and adjustment of grid 
coupling are effected by means of variometers. 
The oscillator is housed in the upper portion 
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of the frame immediately below the control 
panel. On the lower deck is the power supply, 
comprising two grid-controlled mercury vapour 
rectifiers, the filament transformer and the 
h.t. transformer. 

A metal case houses the quartz crystal, 
which is connected to the generator by means 
of a co-axial cable. The crystal has silver 
electrodes fired on both sides, to which the 
driving voltages are applied. 

To give the maximum ultrasonic output in 
the forward direction, the generating crystal 
is air-backed. The limitations on the tempera- 
ture at which the transducer can work are 
set by the polythene of the cable and the rubber 
sealing rings. If ‘‘silastic ’’ rubber is used and the 
back of the holder is adequately cooled, the 
crystal can, it is claimed, safely be immersed 
in liquids at temperatures up to at least 150 
deg. Cent. 





An Old Hot Air Engine 


WE reproduce below a photograph of a coal 
fired hot air engine-driven pumping set, which 
we have received from the London Midland 
Region of British Railways. This engine has 
been used for some fifty years at Bodorgan 
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Station, Anglesey, for pumping water into the 
locomotive tank. It was recently withdrawn 
from service and has been presented to the 
Liverpool Technical College. The engine was 
designed by the late Mr. Horace Robinson 
and built by A. E. and 
H. Robinson and Co., 
of Church Street, 
Beswick, Manchester. 

The engine consists 
of a grate for burning 
coal under an air cham- 
ber in which works a 
reciprocating “‘ regener- 
ator” consisting of a 
frame in the form of a 
piston, which is lined 
with a thick wad of 
metal gauze discs. 

The lower half of the 
air chamber is the hot 
air chamber, while the 
upper half, the top of 
which is part of the bed- 
plate of the machine, 
and is water cooled, is 
the cool air chamber. 
The air chamber is con- 
nected by a passage 
with the closed end of 
the working cylinder. 
In the working cylinder 
there is a reciprocating 
piston with connecting 
rod, linking it to the 
crankshaft. The re- 
generator piston rod is also connected by links 
to the same crankpin. 

The crankshaft carries a flywheel and a 








366 


pinion, which gears with a spur wheel on the 
crankshaft of a reciprocating pump. 

To start the engine, a fire is kindled under 
the air chamber, and when the chamber is 
heated up, the engine is started by a turn on 
the fiywheel. As the regenerator rises from 
the hot air chamber to the cool air chamber, 
the gauze heats the air through which it moves. 
On its downward stroke from the cool air 
chamber to the hot air chamber, the regenerator 
cools the air, itself absorbing heat during the 
operation. 

The axis of the air chamber is vertical, 
and the axis of the working cylinder is hori- 
zontal, so that there is a 90 deg. phase difference 
in the piston displacement, the regenerator 
leading. Thus, when the working piston is at 
the end of its stroke, i.e., the air is approxi- 
mately at constant volume, the “ scrubbing 
effect ” of the regenerator on the air is at a 
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motives in this country prior to nationalisa- 
tion. 

The apparatus, which is of relatively simple 
design, introduces a flow of turbulent heated 
air above the fuel bed in the firebox to com- 
plete the combustion of smoke-producing gases 
before they are drawn into the boiler tubes 
of an engine. The eliminator can be operated 
as required by the driver of a locomotive or 
it can be arranged for automatic operation in 
conjunction with the regulator. 

The drawing reproduced below shows the 
arrangement of the smoke eliminator in its 
simplest form for manual operation. Air 


enters scoops mounted on each side of the boiler 
smokebox wrapper plate and passes into injec- 
tors in the smokebox. In each injector body A 
are three two-stage injectors fitted with needle 
valves, which can be adjusted to supply the 
correct amount of air required to complete 
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they rise from the firebed and causes immediate 
and complete combustion of the gases before 
they can enter the boiler tubes. 

Additional equipment has been developed 
in order that the smoke eliminator can be auto. 
matically controlled in conjunction with the 
regulator on large locomotives engaged on 
main line work. This equipment includes g 
control valve manifold, which is connected 
by a small pipe to the superheater. When the 
regulator is opened steam from the super. 
heater enters one end of the control manifold 
and actuates a piston. This piston opens a 
valve through which steam at full boiler preg. 
sure is admitted and passes on through a 
second adjustable valve connected by pipes 
to the injector feed line. The second valve jg 
set to admit the steam at the working pressure 
of 50 Ib per square inch to the injector line. 

In operation, when the regulator is closed, 
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ARRANGEMENT OF HAND-OPERATED SMOKE ELIMINATOR 


maximum. When the working piston moves 
from the inner end of the cylinder, work is 
done on it by expansion of the air, which is 
receiving heat from the regenerator; during 
the return stroke the air is cooled by the 
regenerator. 

As the range of pressure is only slightly 
above and below atmospheric, no packing is 
needed in the piston or other working parts. 
A snifting valve allows the piston to draw in 
the small quantity of air necessary to compen- 
sate for leakage. 

Beyond attending to lubrication and perio- 
dical renewal of fire-bars and the bottom 
“pot ” of the air chamber, little was required 
in the way of maintenance on this engine. 





A Smoke Eliminator for 
Locomotives 


THE nuisance caused by the emission of 
dense smoke from locomotives as. a result of 
incomplete combustion of fuel in the firebox 
has long been a matter of concern. Not only 
is this smoke a sign of fuel wastage, but it 
frequently causes damage and deterioration 
to structures in the neighbourhood of such 
places as engine-houses, marshalling yards, 
industrial establishments and railway stations. 
For this reason we were interested when our 
attention was recently drawn to a smoke elimi- 
nator for locomotives, which is made by 
Utility Constructions, Ltd., of Wickford, Essex. 
It is stated that this eliminator has been used 
with good effect on industrial locomotives and 
underwent successful tests on main line loco- 


combustion in the firebox. Steam is fed to the 
injectors through a connection from the existing 
blower pipe B, and its supply is controlled 
through valve C, operated by a handwheel 
in the driver’s cab. 

The steam in driving the air through the 
injector raises its temperature to some 100 
deg. Fah. From the injectors the air is taken 
through solid drawn steel tubes D to a group 
of selected boiler tubes. The air passes through 
these tubes to the firebox, and during its 
passage its temperature is raised still further. 
It will be noticed that in the installation shown 
it was found necessary to use only two of the 
injectors in each group and four boiler tubes. 

Special connections are sprung into the 
selected boiler tubes at the firebox end and air 
nozzles E are mounted on these connections 
by means of ball couplings. The nozzles are 
made of heat-resisting cast iron and in each 
is fitted a sheet steel plate designed to impart 
a swirling motion to the air as it passes. The 

,nozzles are supported in special firebricks, 
which are built into the firebox arch. The holes 
in which the nozzles are set in the firebricks 
are inclined at the correct angle to divert the 
secondary air over the top of the firebed. 
By introducing ball couplings between the 
nozzles and the boiler tubes rigidity likely to 
damage the connections is avoided and com- 
pensation is provided for any racking which 
might take place when the locomotive is 
running. 

The jets of air from the nozzles enter the 
firebox at high velocity and are arranged to 
impinge on one another to set up an intense 
turbulence over the combustion area. This 


turbulence serves to mix the hydrocarbons as 


the steam supply to the control manifold is 
automatically cut off and the blower supply 
opened to prevent blowback from the fire- 
door. 

When the blower comes into operation a 
second steam supply to the injectors comes 
into operation to keep the eliminator at work. 
For this purpose a special connection is pro- 
vided in the blower feed pipe. In this connec- 
tion are two adjustable screw-down valves, 
one to the blower pipe being set to pass steam 
at nearly full boiler pressure, and the second 
to admit steam at 50. lb per square inch to 
operate the injectors of the smoke eliminator. 

The injectors are fed from a common steam 
line coupled at one end to the control mani- 
fold and at the other to the blower connection. 
In order to prevent blowback when one or 
other of the injector feed pipes is supplying 
the steam a non-return valve is fitted at each 
end of the injector steam line. 


cinta iacctaniniee 


Non-ABRASIVE CLEANING OF ENGINE PARTS.— 
K.L.M. Royal Dutch Airlines engineers are using 
compressed air and powdered plumstones to clean 
aircraft engine parts at Schiphol airport. The 
cleaning is done in a soft grit installation, which 
directs a stream of fine-ground plumstones under 4 
pressure of six atmospheres, against the surfaces 
of pistons, cylinders and other precision parts. 
Two men operate the machine and can watch the 
action of the cleanser through a window in one side 
of the box-shaped apparatus. Plumstone powder 
is claimed to scour the parts without scratching 
them. During a cleaning cycle, which lasts about 
twenty minutes, dirt and grease are separated by 
suction from the powder, which is collected and 
used again. 
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International Antarctic 
Expedition 

Ir is encouraging to learn that the joint 
British-Norwegian-Swedish expedition, which 
Jeaves Norway in November next for Queen 
Maud Land in the Antarctic, will rely almost 
entirely on British-made scientific equipment. 
All the precision instruments will be of British 
manufacture, including some new equipment 
for glaciological research made by the Cambridge 
Instrument Company and designed specially 
for the expedition. Nearly the whole of the 
meteorological equipment will be British-made, 
including the radar equipment required for 
following the movement and speed of balloons 
above the clouds. Even the radio equipment 
will be mostly manufactured in this country. 

This international expedition represents an 
entirely original venture in international scien- 
tific co-operation. The first financial contri- 
bution was one of £2000 made through the 
British Royal Geographical Society from the 
Geographical Magazine Trust Fund. The 
Norwegian Parliament then allotted £10,000 
and invited the British and Swedish Govern- 
ments to participate in the expedition by 
nominating specialists as members and by con- 
tributing scientific and polar equipment. Later 
both these Governments made contributions of 
£20,000. The total cost of the expedition, 
including the cost of publishing the scientific 
results, which will be available to all, will be 
about £150,000, of which the Norwegian Govern- 
ment is prepared to carry the greater part. 

The: Norwegian Polar Institute will be 
responsible for transporting the expedition to 
the Antarctic and will also undertake an air 
survey of Queen Maud Land in 1950-1951. 
The scientific work of the shore party will be 
divided equally between the three participating 
nations, Great Britain being responsible for the 
geological work, Sweden for the glaciological 
research, and Norway for the meteorological 
investigations. 

During the first season, 1949-1950, all efforts 
will be concentrated on establishing the winter- 
ing party on the Antarctic mainland. A small 
Norwegian sealer is being chartered to carry 
the party south and additional assistance in 
transportation will be sought from Norwegian 
whalers operating off the coast. The sealer 
will be large enough to carry a helicopter, 
which should prove invaluable, for thorough 
reconnaissance will be essential. The whole 
coast is covered by glacier ice, full of dangerous 
crevasses. Air photographs taken just before 
the war show, however, that in some places the 
glacier ice slopes gently down to sea level. In 
these places the ice may be stable and permit 
the safe erection of timber houses which the 
éxpedition will bring south with them. The 
present plan is for these houses and all the 
equipment to be landed directly from the sealer 
late in the season when the sea-ice has been 
carried away. ‘The helicopter will probably 
be of great use in landing some of the large 
quantity of equipment which the expedition 
will need to carry. 

During the season 1950-1951, the coast of 
Queen Maud Land will again be visited by a 
Norwegian ship, this time carrying an aircraft 
for the air survey programme. During the 
second season, parties will travel from the base 
station using dog teams and mechanised snow 
vehicles known as “ Weasels,” to explore the 
remarkable snow-free and ice-free regions that 
were first revealed in air photographs taken in 
January, 1939. This ground exploration will 
be concluded in the early part of the 1951-52 
season, and in January or February, 1952, the 
party will sail for home. Throughout the 
expedition’s stay in the Antarctic comprehen- 
sive meteorological investigations will be made, 
using the latest instruments and techriiques 
such as fadio sonde and radar. Daily weather 
reports will be sent out probably. via Port 
Stanley in the Falkland Islands. These will 
be co-ordinated with the weather reports of the 
British Falkland Islands Dependencies Survey 
Expedition. It is possible that the base may 
be kept up as a meteorological station when the 
expedition leaves. 

The wintering party will be under the leader- 
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ship of Captain John Giaever, of the Norwegian 


Polar Institute. There will be four British 
scientists taking part in the expedition, three 
of whom have already been chosen. Two of 
them have previously been in the Antarctic 
and the third, Mr. Robin, an Australian who 
has been working under Professor Oliphant, the 
British physicist, will occupy himself in glacier 
physics. Most of the technical personnel will 
be provided by Norway, but the helicopter 
crew will probably be British. 





Resilient Tramcar Wheels 


THE photograph and drawing we reproduce 
show the design of a resilient wheel for use on 
tramcars, which is now being made under licence 
in this country. These wheels are designed to 
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reduce the shock to the axles and structure of a 
vehicle by absorbing the impact of blows 
imparted to the tyres when passing over 
irregularities in the rails. The tyres of such 
wheels are claimed to have longer lives than 
the normal design of wheel, as the tread wears 
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SECTION THROUGH RESILIENT WHEEL 


evenly and does not have to be machined true 
at intervals. 

As can be seen from the drawing, the wheel 
consists of a hub member A, which is pressed 
on to the axle and carries a tyre member B, 
which has a large central clearance hole. On 
each side of the tyre member is a circular 
rubber disc C bonded to metal members posi- 
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tioned on the wheel members by dowels. A 
detachable circular metal disc D on the hub 
completes the assembly, which is held together 
by an outer and an inner ring of bolts. 

The elasticity of the rubber discs provides a 
small degree of axial flexibility, and the tyre 
load is transmitted to the axle through both 
discs in parallel with the rubber stressed in 
shear. The rubber discs are about lin thick 
and when these or any other part of the assembly 
are worn they can be easily removed and 
replaced without removing the complete wheel 
or the axle. A wheel such as that shown has a 
diameter of about 27in when new, and is 
designed to take a maximum static wheel load 
of about 7000 lb. Flexible bonding braids—not 
shown in the drawing—are fitted to carry current 
from the tyre to the car. 

It is pointed out that braking entirely by 
blocks applied to the tyres is not practicable 
with these wheels because the heat developed 
would in time cause partial vulcanisation of 
the rubber and destroy its characteristics. As, 
however, resilient wheels are intended for use 
with traction equipment designed for a high 
braking performance, the amount of braking 
energy to be dissipated by the wheels has to be 
restricted. Instead of wheel brakes, operational 
braking can be effected by an improved form of 
variable automatic electric rheostatic braking 
scheme applicable from maximum speed down- 
wards to approximately 2 m.p.h., with an elec- 
trically applied transmission brake for the 
lower speeds and parking, and an electro- 
magnetic track brake for use.in emergency. 

The licence of the Transit Research Corpora- 
tion of America to build the resilient wheels 
described is held by Crompton Parkinson, Ltd., 
and this company has developed the wheel in 
this country in conjunction with Maley and 
Taunton, Ltd. 


————_ e—__———_ 


Some Current Types of Marine 
Diesel Engine* 
By C. C. POUNDER, M.I. Mech. E.t 
No. Il—(Continued from page 341, March 25th) 


Lubricating Oil Systems.—In all the engines 
with’ which the author is associated there is a 
common oil system for bearing lubrication and 
piston cooling. The separation of these systems, 
as sometimes suggested, means much complica- 
tion and added cost, and it is not ordinarily 
worth while. Warm, returning cooling oil 
should not be allowed to flow indiscriminately 
into the open crankcase. 

It is time that something more effective 
than the ordinary tubular cooler were evolved. 
Ideas such as the centrifugal throwing of thin 
layers of oil over water-cooled plates do sot 
seen to have yielded results, of commercial 
value, to date. 

Indicated Horsepower.—The satisfactory com- 
putation of mechanical efficiency hinges, neces- 
sarily, upon the indicated horsepower. 

In engines with cylinder covers and normal 
running gear, there should be little or no doubt 
regarding the recorded indicated horsepower. 
In such engines, if four-stroke, there is a 
2/1 camshaft, with indicator cams of suitable 
elliptical shape; in two-stroke engines, with 
a 1/1 camshaft, the cams are circular, with 
relationship between roller, cam and eccentricity 
to correspond with the ratio of connecting-rod 
to crank. For longitudinally scavenged two- 
stroke engines having main and exhaust pistons 
the matter is not quite so simple. In the engines 
described in this paper, for example, the eccen- 
trics which govern the exhaust pistons are 
180+7 deg. in advance of their respective 
cranks. Sometimes the lead is 5-5 deg. instead 
of 7 deg. The effect of this angle of lead can be 
greater than might be expected. The lead angle 
would be made greater, to lengthen the effective 
stroke, if astern running had not to be con- 
sidered. In Fig. 7 scavenge curve A is deter- 
mined by the crank, but exhaust curve B is 
movable, relative to A, by altering the lead 





* Institution of Mechanical Engineers March 18th., 
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+ Chief technical engineer, Harland and Wolff, Ltd., 
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angle. The determinant, therefore, is the 
minimum amount of astern pre-opening to 
exhaust which is practicable. In a non-revers- 
ible engine the lead angle is often 15 deg. 

Each indicator cam is set slightly ahead of 
the main piston top dead centre, to ensure that 
the corapression line coincides with the expan- 
sion line, thereby showing a state of no-work. 
If the indicator cam were set to correspond 
with the travel of the main piston, a diagram 
taken from the cylinder—without fuel injection 
—would show the compression line to be slightly 
above the expansion line. It is possible that, 
under running conditions, the advancing of 
the cam may cause the area of the card to 
reflect a greater volume than is appropriate 
to the actual work done in the cylinder. If 
the cam were not advanced but were set to the 
travel of the main piston, then a smaller 
diagram would be shown, with a corresponding 
increase in the apparent mechanical efficiency. 

Arising from connecting-rod obliquity, the 
angular advance of the bottom indicator cam, 
in a double-acting engine, is about twice that 
for the top. The increase of bottom indicated 
horsepower will tend further to decrease the 
apparent mechanical efficiency in such an 
engine. For shop test purposes, the fuel con- 
sumption per brake horsepower is a sound 
criterion, but this is not available at sea ; nor 
is cathode-ray oscillograph apparatus. There 
the engineer must rely upon indicator cards. 

The author is, at times, inclined to doubt the 
reality of some of the mechanical efficiencies 
which he sees quoted. The highest mechanical 
efficiency known to him for a double-acting, 
two-stroke engine with self-driven scavenge 
blowers, on a special shop test, was 84-5 per 
cent. Normally, it is 80-81 per cent and he 
would be suspicious of a much higher figure for 
such an engine. Similar comment could be 
made upon single-acting engines. An estimate 
of frictional losses in a single-acting engine 
shows : main bearings, connecting-rod bearings, 
eccentrics and guides, 6 per cent ; piston rings, 
main and exhaust, 5 per cent; blower, 6 per 
cent ; camshaft chains, &c., 1 per cent ; total, 
18 per cent. By comparison, the large Belfast- 
built reciprocating steam engines had a mecha- 
nical efficiency of 91 per cent. If the blower 
power is deducted and a suitable allowance 
made for the increased frictional losses at 
pistons and other diesel engine parts, the 
results are not dissimilar. 

Crankcase Safety Precautions.—During recent 
years, much thought has been given by many 
people in many countries to making diesel 
engines, air compressors, and other enclosed 
machines completely safe from crankcase 
explosions. The subject bristles with contro- 
versial points and requires much more space 
for adequate treatment than is available in 
this paper. The author therefore confines his 
remarks to a brief outline of his opinions. 

The content of a normal crankcase is usually 
—and in the author’s opinion erroneously— 
visualised as being a mixture of oil vapour and 
air, over-rich and therefore outside the inflam- 
mability range. 

The normal content of a crankcase consists 
simply of air. This air is prolifically charged 
with globules of oil of many different sizes, 
ranging from large droplets to tiny particles. 
Normally, in the author’s opinion—and this 
opinion is reinforced by actual tests on ships in 
service—there is little, if any, oil vapour present. 
But, if a hot spot develops somewhere, the oil 
particles in the neighbourhood can become 
vaporised, and, with the continued generation of 
heat, this evaporation of particles proceeds 
apace until, locally, an inflammable mixture 
may be caused. If the generation of heat at 
the hot spot is not arrested and if all circum- 
stances are propitious, there may be an explo- 
sion—mild or severe, according to all the 
circumstances existing at the moment. 

It follows from the nature of the problem 
that it is impossible to do very much to alter 
the contents of the crankcase; nor can it be 
stated, with certainty, that any engine will 
continue to function year in and year out with- 
out, somewhere, at some time, a hot spot 
appearing. Therefore, in the author’s opinion, 
it is the engineer’s business to arrange. pre- 
cautions in such a way that, if a hot spot 
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should occur and if it should remain undetected 
for some time, an explosion will not result ; 
or if, despite everything, there should be an 
explosion, then its effects will be unimportant. 

The author has in his possession records of 
about forty engines of many makes and sizes, 
for land and marine purposes, of British, Con- 
tinental and American origin, in which crank- 
case explosions have been experienced. These 
engines vary in size from auxiliary engines of 
300 or 400 h.p. up to peak-load stationary 
sets of 20,000 h.p. If this representative 
collection is any guide, trunk engines are not 
more prone to explosions than are crosshead 
engines. On the contrary, the results show that 
the ratio between crosshead and semi-crosshead 
engines on the one hand and trunk engines on 
the other, is at least 2/1. The causes are as 
diverse as the engine types and sizes. But all 
the happenings, so far as the author can judge, 
seem to be explicable on the basis which he has 
mentioned, namely, that the mixture of oil 
particles and air becomes converted, by a hot 
spot, into a local mixture of vapour and air 
which eventually becomes explosive. 

The first precaution to take, it seems to him, 
is to fit on every crankcase a relief contrivance. 
The form which has been fitted, during the 
last fifteen years or so, to all the two-stroke 
engines in which the author is interested, is 
that shown in Fig. 9. It is an aluminium door, 


Crankease Door 
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The next thing is to ensure that the crankcase 
doors are well bolted to the framing. The 
common practice on shipboard—a practice 
which every engineer likes—is for the crankcase 
doors to be lightly held, and at as few points 
as possible. Fig. 10 shows typical fastenings, 
The doors are, in fact, nothing more than light, 
sheet steel diaphragms rendered reasonably 
oiltight around their perimeters. Such doors 
— however, be blown off, or “ sucked off,” 

by of 2 Ib or 3 Ib per square inch. In 
the author’s opinion, all crankcase doors should 
be well bolted around their perimeters, the 
plate thickness being left as before, but the 
flange being stiffened to suit the bolting, and the 
plate being either dished or stiffened by cross 
bars. For example, a door 2m by Im by 2:4:mm 
(say, 80in by 40in by 0-094in) held at points 
350mm (say, I4in) apart, the flange being 
stiffened by a 1-25in angle bar, can be pulled 
off, or “sucked off,” by a live pressure of 
appreciably less than 1 atmosphere. The same 
plate, if dished to a depth of 120mm (say, 
4-75in), bounded by a 50mm by 65mm angle 
bar (i.e. 2in by 2-5in) held on by 0-75in dia. 
meter studs, at 130mm (5-12in) pitch, the 
flange being 65mm (2-5in) wide and 17-5mm 
(0-69in) thick, will withstand 10 atmospheres, 
Engineers who have been used to the simpler 
arrangement will naturally boggle at such a 
proposal, and will complain about the likelihood 
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hinged at one side and held by a very lightly 
loaded spring sneck on the other. The latest 
patented form is that shown on the right-hand 
section. The door opens at a pressure of not 
more than }lb per square inch, and, on the 
release of the pressure, closes again. This 
reclosing is important, because it has happened 
that the first explosion—inside the crankcase— 
has been mild, but, as soon as the external air 
has gained free access to the crankcase contents, 
@ much more violent secondary explosion has 
ensued. 

The first thing, then, is to provide the means 
of relief at each crankcase unit for main pro- 
pelling engines, and also for large auxiliary 
units, and at one or both ends for small auxiliary 
engines. Then, if an explosive mixture is 
created, the safety door lifts, a flame is ejected, 
the door closes, and the engineer stops the 
engine. Nothing else happens. 

On at least six occasions, within the author’s 
experience, safety doors have functioned in 
the way described. All the engines were either 
marine auxiliaries or stationary engines. He 
knows one ship, of non-British make and owner- 
ship, where a main engine crankcase explosion, 
with fatal results, occurred at the outset of the 
machinery’s life. Safety doors were then fitted 
and thereafter these doors lifted periodically, 
but there were no explosions. Some years later 
alterations were made to the engine parts 
which were the focal points of the trouble and 
hot spots never again a 

A chemist may say that a hot spot is not an 


essential prerequisite for an explosion. The 


author to date has seen nothing to support this 
dictum. 


of nuts being lost, of the time and labour taken 
to unship the doors, and so on. Actually, it is 
not correct to say that a studded door will 
take other than a few minutes to unship, 
granted suitable appliances. Nor need the 
weight be excessive: it need not be beyond 
the capacity of two men. The author has 
experimentally determined these points. To 
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Fic. 10—Crankcase Door Fastening 


prevent damage to the threads of the studs there 
should be two projecting pins, by which the 
weight can be taken. The importance of bolting- 
on the crankcase doors may be more apparent 
in installations comprising more than one 
engine. The tremendous amount of heat 
energy liberated, when a crankcase door blows 
off, may well be responsible for creating such 
a dynamic uprush of highly heated air to the 
casing and skylight that the ensuirig negative 
pressure wave—the vacuum which succeeds 
the uprush—can “ pull off ” other crankcase 
doors, from the same or adjacent engines. 
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Thus an incident of local significance can lead 
4o something much more serious. 

With the two precautions mentioned above, 
the safety of engines against serious crankcase 

explosions should be assured. 

When there is reason to suspect something 
wrong—an engineer’s sense of smell is his 
primary guide—it is axiomatic that crankcase 
doors should not be taken off a hot engine until 
an adequate amount of time has been allowed 
to elapse. 

The application of carbon dioxide, through a 
system of pipes led to each crankcase, has 
theoretically much to commend it, especially 
to civil servants who sit in offices all day. But 
it does not go to the root of the matter; it 
cannot automatically safeguard the men down 
in the engine-room. 

When one considers the many millions of 
horsepower, at sea and on land, which are 
generated in diesel machinery, it is clear that 
the chances of all the circumstances necessary 
for an explosion coming together in a given 
engine, at one time, are very remote indeed ; 
but experience has shown—chiefly in other 
countries—that this can happen. As prudent 
men, therefore, engineers must take cognisance 
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Fic. 11—Botiom Exhaust Cylinder 


of this fact, and devise such precautions that 
in no circumstances, can men and machines 
come to harm. 

Vibration and Noise.—Noise and vibration 
are transmitted from the machinery room to 
the accommodation spaces mainly by way of 
the steel structure. The amount of airborne 
noise is, by comparison, of much less significance. 
Where a shipowner stresses the need for reduc- 
ing vibration and noise to the irreducible 
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marked 100 units, the ship is noisy, but that, 
where marked 97 it is comfortable. ‘What is 
needed is a scale which shows that if 100 is 
satisfactory, then 200 is rather noisy and 300 
not acceptable—or something of that order. 
There should also be a common standard by 
which steam and diesel machinery can be 
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Apart from special details, such as fuel pumps 
and valves, there are but few components 
requiring a really high degree of finish. In 
engines of ultra-compact design, where surfaces 
are reduced to the limit, it is at the gudgeon 
pin that sensitiveness in running first becomes 
apparent in a trunk engine, and at the top-end 
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judged. Hitherto—or so it has seemed to the 
author—there has been a double standard of 
noise morality, which operates to the dis- 
advantage of the diesel engine. 

Materials of Construction.—The tendency 
during the last decade has been to simplify 
designs and to eliminate costly materials. 
Accordingly in the engines described in this 
paper, mild steel and pearlitic cast iron are the 
basis of construction. Where it is advantageous, 
cast steel is substituted for forged steel. The 
only heavy items which are of special material 
are the heat-resisting steel piston crowns and 
the 38-42-ton carbon steel crossheads. In 
small items, such as fuel pumps and fuel valves, 
there are necessarily some special materials. 
Heavy marine engine practice thus differs 
from that of small highly rated engines, where 
alloy steels find an important place. The 
marine practice is sound, not only on commercial 
but also on technical grounds. Large engine 
components which are subjected to heavy 
impact forces must be capable of absorbing 
energy; therefore, a reserve of ductility is 
needed in the material used. Mild steel has a 
wonderful self-restoring propensity which is 
absent from the higher grade materials. In 
this connection, the author has, in times past, 
been badly misled by the results of small-scale 
tests on alloy steels. For certain parts, 3 per 
cent nickel steel is a valuable material, but the 
author would not normally go beyond this. 

Notwithstanding the great number of avail- 
able test piece data to the contrary, the author 
has had many fatigue failures where the number 
of stress reversals, prior to failure, has much 
exceeded 10,000,000 ; sometimes the figure has 
reached 60,000,000. There are many things to 
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minimum, and is prepared to pay the cost of 
achievement, much can be done. 

The author has elsewhere decribed a success- 
ful form of engine-room construction in which 
pillars from tank top to decks are eliminated, 
and in the fifteenth Thomas Lowe Gray Lecture 
he described a method mounting propelling 
engines on rubber-lined chocks, the engines 
being completely insulated from the hull struc- 
ture. Similarly, all pipes, platforms and other 
details about the engines can be completely 
isolated, by the use of suitably designed rubber 
pads; rubber ferrules around bolt shanks, and 
rubber-lined. steel washers under bolt heads 
and nuts. 

A satisfactory unit has yet to be devised for 
conveying to the layman a commonsense 
impression of noises and yibrations. . It is 
useless to ‘produce for a shipowner. a diagram 
which tells him that, at places in the ship 


be considered before a departure is made from 
mild steel, for important components. For 
example, in, say, a mild steel rod of 10in 
diameter there are no locked-up stresses ; but in a 
similar rod of alloy steel—say, forged manganese 
molybdenum steel—the internal stresses may 
be twice the working stresses, according to 
what metallurgical experts tell the author. Some 
phenomena experienced in service are only 
explicable on this basis. 

The identification of stresses in an engine 
member can be difficult. It is so easy to focus 
attention on the wrong thing, e.g., upon the 
workmanship of the screwed ends of a member 
under alternating stress, instead of upon the 
adequacy of the body against buckling. 

Surface Finish—It is a canon of engine 
manufacture that the degree. of machining 
accuracy to be accorded any item shall be 
appropriate to the functioning. of that item. 


pins in a crosshead engine. The author has 
repeatedly seen such engines, in which with 
irregularities of 7 or 8 microns there was heavy 
overheating, cured by a reduction of the 
irregularities to 2 microns. The bearings ran 
for eight years, through the war period, without 
being opened up. Inspection then showed 
perfect surfaces and no detectable wear. 

Effect of Design Changes Upon Maintenance.— 
A relatively simple change in design can make 
a radical improvement: in certain pre-war 
double-acting engines, for example, gas leakages 
at the bottom exhaust liner joint were the cause, 
directly and consequentially, of heavy main- 
tenance charges. The original construction 
is shown at A in Fig. 11. Elimination of the 
joint, in design B, reduced the total overhauling 
charges for the engine to one-fifth of what they 
had been previously. The wealth of experience 
gained over the last fifteen years with the later, 
more advanced types of diesel propelling 
engine, should be reflected, in future, in a 
reduction of maintenance costs. In other words, 
from now onwards the attractiveness of steam 
machinery, on the basis of its less costly main- 
tenance, should decline appreciably. In this con- 
nection the four-stroke, single-acting, pressure- 
charged, crosshead-type engine is an exemplar. 

Engine Rating.—The author has more than 
once stated his views upon the rating of marine 
diesel machinery (see “‘ Proceedings,” Institu- 
tion of Mechanical Engineers, Vol. 150, page 
62). Accordingly, he here confines comment to 
saying that any engine which goes on board a 
ship, whether for propelling or for auxiliary 
purposes, should be capable of continuous 
service, night and day—that is, twenty-four 
hours per day, seven days per week. This is 
primarily a matter for the shipowner. Tables 
I and II show typical sea-service results for a 
6000 s.h.p., double-acting, two-stroke engine 
installed in a cargo liner. 





Canadian Pipe and Rockwool 
Factory 


NEARING completion at Port Union, 
in the Province of Ontario, is a big factory of 
Canadian Johns-Manville, which will produce 
asbestos-cement pipe and rockwool insulation. 
It is situated on a 212-acre site on the shore of 
Lake Ontario, and will have 200,000 square 
feet of floors space under roof. There are two 
main manufacturing buildings, a power-house 
and several other structures, all dominated by 
a 127ft water tank, with a capacity of 100,000 
gallons. The ‘“ Transite” pipe building is 
designed for production of pressure water 
pipe as well as other forms of pipe and conduit, 
all composed basically of two materials— 
asbestos fibres and Portland cement. The 
product is formed by building up required 
thicknesses on highly polished ined mandrels 
and later curing in steam tanks. The rock- 
wool plant, now in operation, introduces to 
Canada a new method of producing rockwool. 
Carefully selected slag from Canadian blast- 
furnaces and smelters is mixed with coke and 
melted in cupolas and the molten slag is then 
“ fibreised.”” These mineral fibres are used 
as the basis of a wide variety of insulating and 
sound-deadening materials. 
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Industrial and Labour Notes 


Wages and Prices 


At a meeting last week of the general 
council of the Trades Union Congress, considera- 
tion was given to a report by the economic 
committee on prices and w: A statement 
issued afterwards by the T.U.C. said that the 
report directed attention to the fact that 
savings built up during the war had been greatly 
reduced and that production had increased. 
On the other hand, more was being consumed 
than was being produced in the country, and 
consumption had in fact increased during 
1948. The general council, the statement con- 
tinued, endorsed the committee’s view that 
since the danger of inflation was still present, 
although less imminent, the relaxation of 
restraint on increases in personal incomes 
might seriously affect full economic recovery. 

In considering price changes during the 
past year, the report stressed the increasing 
difficulty of restraining wage claims by workers 
in the lower income groups, especially in view 
of the fact that the stocks and prices of goods 
in shops had obviously increased. The report 
suggested therefore that the Chancellor of the 
Exchequer might be willing to give particular 
consideration to some reduction in the purchase 
tax on essential commodities, but it also pointed 
out that the complete removal of purchase 
tax from items entering into the index of 
retail prices would reduce that index’ very 
slightly. The T.U.C. statement ended by 
saying that the general council accepted the 
economic committee’s view that the Chancellor 
of the Exchequer should be advised of the 
concern felt about the increases in prices which 
had taken place, and that he should be urged 
to consider the possibility of reducing prices 
by statutory control and by a reduction in 
purchase tax where practicable. 


Union Officials and Time and Motion 
Study 
The executive committee of the 
National Union of General and Municipal 
Workers has decided that negotiating person- 
nel of the union should receive training in 
the principles and methods of time and motion 
study. Ten officials and ten shop stewards 
will form the initial group to attend a full- 
time study course in the subject. In announc- 
ing this decision, the union says that it is 
becoming increasingly involved in negotiations 
arising from the introduction of time and motion 
study methods. 

The union recognises that there is a number 
of systems of time and motion study, many 
of which are highly developed and make for 
greater productivity. Generally speaking, the 
union says, those systems are not encountering 
serious opposition from the workpeople. At 
the same time, it is felt that there is still some 
prejudice associated with the memory of the 
Bedaux system, which was introduced into 
this country in the “ thirties,’’ and which, in the 
opinion of the trade unions, operated harshly. 
On the whole, the union agrees, managements 
now have-a greater regard for the reaction of 
their workpeople to such innovations. Ap- 
proaches are usually made in the first place 
to the workers, through their trade unions, to 
ensure that the principles and advantages of 
planned production are properly explained to 
them and their co-operation secured, with full 
confidence that inceatives based on data 
obtained by time and motion study will be 
equitable and give reasonable opportunity for 
increased earnings. 


Index of Industrial Production 


The index number of industrial pro- 
duction in the United Kingdom (1946=100), 
prepared by the Central Statistical Office, is 
estimated provisionally at 124 for January, 
1949, compared with a revised figure of 123 
for December, 1948. In January of last year 
the figure was 119. The index figure for Janu- 
ary, 1949, of the mining and q ing indus- 
tries was 115, compared with 110-in December, 





and of the manufacturing industries, 126, 
as against 125 in December. The figures are 
adjusted for the number of days, excluding 
Sundays, in each month, but no allowance is 
made for annual or public holidays. 


Trade With Germany 

The Board of Trade has announced 
that as a result of discussions between a dele- 
gation from the three Western Zones of Ger- 
many and a delegation of United Kingdom 
officials, agreement has been reached on the 
probable course of trade between Western 
Germany and the sterling area during the first 
six months of 1949. 

The imports likely to be required by the 
three Western Zones during the period are, 
mainly, raw materials, including rubber and 
rubber scrap, non-ferrous metals, industrial 
oils, plastic scrap, and a limited quantity of 
miscellaneous chemicals. In addition, the 
Western Zones expect to purchase textile and 
other machinery and parts, and limited quan- 
tities of other manufactured and semi-manu- 
factured goods, including belting leather, 
cinematograph equipment, electric bulbs, pri- 
mary batteries, radio equipment, and sound- 
reproducing and recording apparatus and parts. 
The probable imports into the United King- 
dom from Western Germany were also reviewed, 
and it is stated that the main items are ferrous 
scrap, timber, machinery and miscellaneous 
goods for industry, including chemicals and 
textiles for finishing for re-export. 

A new procedure for imports into the three 
Western Zones of Germany has already been 
announced, but the Joint Export/Import 
Agency has not yet published information 
about the range of goods to which the new 
procedure will apply. Exporters are therefore 
advised to get into touch with likely German 
importers with a view to clarifying the method 
of purchase appropriate to the goods in which 
they are interested. In case of difficulty, 
exporters are advised to write to the Verwal- 
tungsamt fiir Wirtschaft, 64, Bruningstrasse, 
Hoechst, Frankfurt-am-Main, and to the Joint 
Export/Import Agency, 498, H.Q., C.C.G. 
(B.E.), Frankfurt-am-Main, B.A.O.R., 21. 
The United Kingdom Commercial Represen- 
tative in Frankfurt will also be glad to give 
exporters all the assistance in his power. 


Manpower and Industrial Production 

A debate on manpower took place in 
the House of Commons on Thursday of last 
week on the third reading of the Consolidated 
Fund (No. 1) Bill. There was very little fresh 
information on the country’; manpower aitua- 
tion brought to light during the course of it, 
although several of the speeches commented 
on the changes recently introduced by the 
Ministry of Labour in compiling manpower 
statistics. There was also some criticism of 
the Control of Engagement Order, which was 
made in the autumn of 1947. 

In the course of his contribution to the debate, 
the Minister of Labour, Mr. George Isaacs, 
touched upon the relationship between man- 
power and industrial productivity in view 
of the fact that there was little prospect of any 
increase in the working population. He said 
that he was not happy in the belief that much 
more could be done by shifting men about 
from one job to another, and efforts must 
therefore be devoted to improving production. 
Workers, he thought, had responded to guid- 
ance to essential tasks in a way that had been 
most encouraging, and enquiries at employ- 
ment exchanges had shown that there had been 
practically no complaints. 

The Minister went on to say that the National 
Joint Advisory Council—consisting of repre- 
sentatives of the British Employers’ Confedera- 
tion and the Trades Union Congress—had given 
valuable help in encouraging joint consultation 
in industry through the system of joint works 
committees, for through the efforts of those 
committees production could be improved. 
Asking for improved production, Mr. Isaacs 


suggested, did not mean a call for greater 
muscular effort. Improvement could come by 
redeployment of labour, better factory layout, 
increased efficiency, and the greater skill of 
operatives and managements, as well ag 
applied energy and adaptability. That, the 
Minister emphasised, was where joint works 
committees were useful. Mr. Isaacs referred 
also to the progress of “ Training Within 
Industry” schemes—a system of training 
people to train others. To date, he said, 
2142 “trainers”? had been trained and they, 
in turn, had trained 212,000 supervisors. Over 
2000 firms, the Minister reported, had indicated 
their willingness to co-operate in the schemes, 
realising, he added, that the supervisor was 
the man who could best handle men in the 
sense of giving them guidance and instruction. 


Trade Unions and the Nationalised 
Industries 

The Amalgamated Engineering Union 
has commented, in the March issue of its 
monthly journal, on the T.U.C. General Coun- 
cil’s examination of the structure and methods 
of running the nationalised industries. It 
may be recalled that this examination resulted 
from discussion at the last annual meeting of 
the T.U.C., when concern was expressed at the 
present composition of the boards of nation- 
alised industries, and when it was stressed that 
greater participation of the workers, through 
their trade unions, was desirable in the manage. 
ment of those industries. 

The A.E.U. says that underlying the T.U.C. 
policy is the conviction that the trade union 
movement must “at all costs retain its com- 
plete independence of the executive and employ- 
ing authority of a nationalised industry.” 
That, the A.E.U. asserts, is an essential point 
of principle, for in no other way can the unions 
“exercise their power of independent criticism 
of the administration and be free to carry on, 
without divided loyalties, their prime function 
of improving the working conditions of the 
wage earners.” 

This does not mean, the A.E.U. observes, 
that the unions cannot bring their influence 
to bear in determining policy of a nationalised 
industry on such matters as productivity, 
efficient management and kindred questions. 
In this connection, the utmost importance is 
attached to the development of consultative 
machinery in the nationalised industries, from 
the highest to the lowest levels. For what it 
refers to as “an enlargement of the workers’ 
participation in the running of nationalised 
industry,” the A.E.U. says that it looks mainly 
to the development of training and education 
facilities. The real democratisation of the 
structure of socialised industry, it suggests, 
will be achieved by enabling workers possessing 
the requisite ability and administrative talent 
to attain managerial status. 


The Future of the Gas Industry 

The Parliamentary Secretary to the 
Ministry of Fuel, Mr. Alfred Robens, spoke of 
the “new phase ”’ which the gas industry was 
entering, in the course of an address on Friday 
last at the spring meeting in Edinburgh of 
the North British Association of Gas Managers. 
He said that, in considering the functions of 
the industry, it should now be thought of as 
the gas, coke-and by-products industry. . The 
importance of the products which could be 
extracted from coal by carbonisation was 
growing daily, and we should. look forward to 
the time, Mr. Robens suggested, when we 
should no longer send up thousands of pounds 
worth of valuable tar and other products into 
the atmosphere as smoke. 

The future of the gas industry, Mr. Roben’s 
continued, was attractive, with a great deal 
of development before it. He hoped to see 
coming into the industry young men with the 
spirit of adventure, enterprise and initiative, 
which characterised those who had built up 
the industry to the proud and important posi- 
tion it occupied to-day. 
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French Engineering News 


(From our French Correspondent) 


Some 51,000,000 tons of coal are expected to 
be extracted from French mines in 1949. In 
addition, the various non-nationalised mines 
will produce 1,500,000 tons, giving a total of 
52,500,000 tons. The nationalised mine out- 

ut will come from 200,000 miners, with an 
individual average output of 1060kg. Output 
is expected to increase by 100 kg per miner. 
Deliveries from the Saar and imports from the 
Ruhr are estimated at 11,000,000 tons, and 
other imports should amount to 9,200,000 tons. 
Total coal available in 1949 will therefore 
amount to 72,700,000 tons, excluding coke for 
gas production, which will amount to 1,800,000 
tons. While this total is expected to cover 
all needs, it will not be sufficient to reconstitute 
stocks, which fell to 2,300,000 tons in the middle 
of 1948, following coal strikes. Stocks should 
increase to 3,800,000 tons in the first quarter 
of 1949, and this is considered an indispensable 
minimum. The outlook for 1949 is therefore 
not considered as good as it was in 1948. 
Particular efforts will be made to reduce absen- 
teeism as well as to increase production and 
reduce consumption. 

~ * * 

It is expected that there will be some oppo- 
sition in Congress to credits from Marshall Aid 
being granted for the reconstruction of the 
French fleet, owing to the fact that the pro- 
gramme will increase the mercantile fleet to 
128 per cent of that pre-war. The merchant 
fleet has already increased from 841,000 tons 
at the liberation to 3,049,000 tons in June, 1948. 
The French point out that the fleet includes 
555,000 tons of Liberty ships and 450,000 tons 
of obsolete vessels over twenty-five years old. 

* * * 


A report on progress of electrification of the 
Paris-Lyon railway line dated November, 1948, 
stated that out of twenty-seven sub-stations, 
buildings for eighteen had been completed 
on the Paris-Dijon sections and all except 
three on the Dijon-Lyon section were under 
construction. Forty-two stations had been 
reorganised and work on others was proceed- 
ing. No work on signalling south of Dijon 
had then been undertaken. Some 1000km of 
main line had been renewed, with 50kg rails 
and 850km remained to be done. The Laroche- 
Dijon section of the line will be in service by 
the beginning of 1950, the Paris-Laroche section 
by the end of 1950, and Dijon-Lyon in 1952. 

* * * 


Monthly steel production for January is 
the highest since the liberation. Steel produc- 
tion made further progress in February, but 
production of cast iron dropped slightly. 
Finished products are stationary and seem to 
find some difficulty in rising above the figure 
of 600,000 tons per month for France, plus the 
Saar. February iron production amounted to 
663,000 tons, against 694,000 tons in January. 
Crude steel production in February was 
720,000 tons, against 733,000 tons in January, 
and steel plate production was 506,000 tons 
in February, against 501,000 tons in January. 
The number of blast furnaces in service was 
the same, that is, 118. Steel plants have 
succeeded in making up the delays in deliveries 
caused by the strikes last autumn. At the 
moment, sheet products are the most difficult 
to obtain, and semi-hard Martin steel billets, 
indispensable for the automobile industry, are 
also in short supply. 

* * * 

The French nationalised railways are very 
actively engaged in supervision of the medical 
health of employees by free periodic examina- 
tion and treatment. Special carriages have been 
equipped with radiological equipment and are 
used for examinations over a wide area in the 
fight against tuberculosis. These travelling 
medical carriages are particularly useful in 
localities which do not possess fully equipped 
tuberculosis dispensaries. So successful has 


the system been that consideration is being 
given to the equipment of a special carriage 
for the rapid examination of employees, to 
form the basis of the establishment of a pre- 
ventive medicine dossier for each worker. 
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i GOVERNMENT MacHInE Toot Sares.—The 
Rail and Road Ministry of Supply states that as disposals of 
German Bripce ReEconstRucTION.—It is machine tools are nearing completion, all disposal 


eats that of the 4212 highway bridges in 
estern Germany destroyed during the war, 1049 
have been permanently rebuilt and another 1980 
replaced by temporary structures. A further 190 
are now under construction. A ten-year programme 
which was arranged envisages complete reconstruc- 
tion of all bridges by 1955. 


Lonpon Transport GARAGES.—London Trans- 
port has announced that work is now well in hand 
on the long-term programme for providing a head- 
room of 15ft 2in in all garages. The increase is 
necessary at some garages to accommodate the 
latest ‘‘ RT,” “ RTL” and ‘“‘ RTW ” buses, and at 
others to provide for future development in bus 
design, to take advantage of the now legally per- 
mitted maximum height of 15ft for a double-decked 
vehicle. London Transport has so far been pre- 
vented from adopting this permitted height because 
of restricted headroom in garages, as well as the 
presence of low bridges on many routes throughout 
the London area. The fleet has therefore not 
exceeded 14ft 6in and post-war buses have in fact 
been kept to 14ft 3}in because of the limitations. 
Ultimately it is expected that buses will be built 
to the full height permissible. Garages to be dealt 
with under the scheme have been divided into two 
priorities. The first comprises garages not able to 
accommodate the latest double-decked buses, and 
the second those which, although able to take the 
vehicles, will need to be altered to allow for future 
bus development. Most of the work has already 
been completed at garages in the first category, and 
a start is now being made on those in the second. 


Miscellanea 


British WasHING Macuines.—The Ministry of 
Supply has announced that exports in 1948 of 
electric washing machines manufactured in the 
United Kingdom totalled in value £1,132,240, 
compared with £10,500 in the year 1938. 


THe ENGINEERS’ GuILD.—At a meeting of pro- 
fessional engineers held in Wares aeentine 
on March 3rd, it was unanimously agreed to estab- 
lish a Northern Branch of the Engineers’ Guild with 
headquarters in Newcastle, and a provisional com- 
mittee was elected to deal with branch development. 


LrgGe INTERNATIONAL Farr.—The Liége Inter- 
national Fair is to be held from April 30th to May 
15th to coincide with the twenty-third Brussels 
International Fair. The Liége Fair will be devoted 
to a display of mining, metallurgical, mechanical 
engineering, and electrical equipment. The office 
of the Fair is at 32, Boulevard de la Sauveniére, 
Liége. 

** Astrp.”’—It is announced by Aslib (Association 
of Special Libraries) that Sir John Forsdyke, 
Professor R. 8. Hutton, Sir Harry Lindsay, and Sir 
Henry Tizard, have accepted invitations to become 
the first vice-presidents under the new constitution, 
by which the British Society of International Biblio- 
graphy has been incorporated. Aslib’s annual 
conference is to be held at Ashorne Hill, Leamington 
Spa, from September 9th to 12th. 


Tue Late Mr. W. F. RowpEn.—We have learned 
with regret of the death, recently, of Mr. W. F. 
Rowden, who for some years had been closely 
associated with the development of alloy steels. 
Mr. Rowden, who was in his fifty-second year, was 
a director of the Climax Molybdenum Company of 
Europe, Ltd. During the war he rendered valuable 
service as a metallurgical adviser to the Department 
of Tank Design in the Ministry of Supply. 


Rapvio-TELEPHONE FOR TaxiI-CaB FLEET.—We 
learn that taxi-cabs owned by the Clifford Cab 
Company of Southampton have recently been fitted 
with frequency modulated v.h.f. ratio-telephone 
equipment made by the General Electric Company, 
Ltd., to facilitate intercommunication. The single 
transmitter-receiver weighs only 35 lb, measures 
18in by 8in by 8in, and therefore occupies only a 
small part of the available space in the boot. 


Patm Om Mitts 1s Niceria.—The Colonial 
Office has stated recently that six palm-oil press 
mills are now being operated in widely separated 
areas of Southern Nigeria, and that ‘“‘ many more 
are to follow.” The Nigerian Government’s inten- 
tion is that these oil mills shall be taken over by 
African companies. A report by the Commerce 
and Industries Department of Nigeria observes 
that African interest in the mills is increasing and 
expresses the view that they have now established 
themselves as a feature in the economic advance- 
ment of the palm fruit bearing areas. 





centres will be closed on April Ist with the exception 
of those in London and Birmingham. The London 
centre will remain at its present address, Caxton 
House East, Tothill Street, S.W.1, but the centre 
at C.M.L. Buildings, Great Charles Street, Birming- 
ham, will be transferred to the Daimler No. 2 
Factory,‘ Browns Lane, Allesley, near Coventry. 
Records of all machines on offer, irrespective of 
where deposited, and existing facilities for purchasers 
to inspect machines and lodge offers will be available 
at both places. 


Duct Test ror SEAMLESS ALUMINIUM-SHEATHED 
CaBLE.—A 200 yard length of 1 square inch, four- 
core, Johnson and Phillips seamless aluminium- 
sheathed cable was recently installed in a duct 
line at Portwood, Stockport, by the North Western 
Electricity Board to test the suitability of the new 
cable for such installations. Some 170 yards of the 
cable were pulled into a duct, which was partly 
3in and partly 4in in diameter and the remainder of 
the cable was looped and taken under a roadway 
through a duct turning at right angles to the first. 
Although the duct had not been used for many 
years and its condition was suspect, the cable was 
pulled through without difficulty. 


ProGREss TowaRDs A STANDARD ELECTRICITY 
Butk Suprty Tarirr.—The British Electricity 
Authority announces a further step towards the 
adoption of a standard tariff for bulk supplies of 
electricity to the fourteen Area Electricity Boards. 
As from April 1, 1949, the plus and minus price 
adjustments that operated in 1948-1949 will be 
halved. These adjustments (THE ENGINEER, 
April 2, 1948, page 327), were made to 
permit graduated steps towards a uniform tariff 
for supplies to the Area Boards. It is intended 
that the adjustments will cease after March 31, 1950, 
when a uniform bulk supply tariff should apply, 
subject to the appropriate variation in the respective 
areas under the standard fuel cost clause. 


EXTENSIONS TO ORLANDO POWER STATION, 
JOHANNESBURG.—Generating plant recently ordered 
by the Electricity Department of the city of 
Johannesburg for extensions to the Orlando Power 
Station will almost double the station’s capacity. 
As main contractors for generators, condensing 
plant, and feed-heating equipment, the General 
Electric Company, Ltd., is to supply five new 
30,000-kW, 10-5-kV, 3000 r.p.m. turbo-alternators, 
the value of the contract being well over £1,250,000. 
Three 37,500-kW G.E.C. sets are already in service 
in this power station, and two similar sets are under 
construction. When the new extensions are com- 
pleted, the station will be equipped with ten G.E.C. 
sets, with a total generating capacity of 337,500kW. 


New Factories 1x NorTHERN IRELAND.—The 
Minister of Commerce in Northern Ireland, Sir 
Roland Nugent, has recently surveyed the progress 
of his Ministry’s factory construction programme. 
At the beginning of 1948 apart from adaptations to 
existing factories, ten new factory buildings were 
under construction to the Ministry’s order. Three 
of them were completed by the end of the year and 
the remaining seven will be finished during this 
year. In addition, work on four more factories 
was started during 1948, and construction of another 
five will begin this year. The survey adds that, 
apart from the provision of factory premises by the 
Ministry, twenty-seven industrial undertakings 
have been established or expanded, with financial 
assistance from the Government, since the begin- 
ning of 1948. 


BritisH ELECTRICITY AUTHORITY EASTER SCHOOL. 
—-Ninety students will attend the Easter School, 
which is to be held at King’s College, Cambridge, 
and opens to-morrow, April 2nd, with a short 
address by Lord Citrine, Chairman of the British 
Electricity Authority. This event is the first of 
two schools which are being organised this year by 
the Authority and the Area Electricity Boards for 
the benefit of all grades of their employees; the 
second school is to be held at Magdalen College, 
Oxford, from July Ist to 9th. After an address by 
Lord Citrine on “ The Year’s Progress,”’ on Sunday, 
April 3rd, the general programme for each of the 
remaining five days of the Easter School will be a 
morning lecture and discussion and an evening 
lecture and discussion or films. The lectures, 
which will be given mainly by members and officials 
of the Authority and Area Boards, will be on 
subjects ranging from “ engineering development ” 
to “ educational progress.” . In addition, Dr. T. E. 
Allibone, Director of Research Laboratories, Asso- 
ciated Electrical Industries, will lecture on ‘‘ Atomic 
Energy and Electricity Supply.” 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Mon., April 4th—LrEps Branox: Great Northern 
Hotel, Leeds, “‘ Electric Lifts,” C. Rhodes, 7.30 p.m. 
——SHEFFIELD Brancx: Royal Victoria Hotel, 
Sheffield, “‘ Application of Electricity to Rolling 
Mills,” G.H. Beardsmore, 7.30 p.m. 
Wed., April 6th.—N.E. Lonpon BRANCH : Mawiiey 8 
Mawneys Road, Romford, “Television.” 
lecture by an H.M.V. i r, 8 p.m.——W. LonpoN 


BRANCH : a aa See g Street, Hammersmith, 
“A Night with London heey * lantern lecture, 
by the L.P.T.B.,7 7.30 p.m. 

Fri., April 8th—Bristo. Brancw: Grand Hotel, 
Bristle “Interior Cold Cathode Lighting,” R. 8. 
Hazell, 7.30 p.m. 


Electric Railway Society 
Sat., April 2nd.—Fred Tallant Hall, Drummond Street, 
N.W.1, “‘A Descriptive Survey of London Transport 
Rolling Stock,” M. G. Dixon and P. J. Geary, 3 p.m. 
Engineers’ Guild 
Thurs., April 7th—City Museum, Park Row, Leeds, 1, 
“The Guild as an Association of a Engi- 
neers,” E. W. Greensmith and C. J. 8. Anderson, 
Hull Chemical and Engineering Society 
Tues., April 12th.—Church Institute, Albion Street, 
Hull, annual general meeting, 7.30 p.m. 
Tluminating Engineering Society 
Tues., April 12th.—London School of Hygiene and, 
Tropical Medicine, Keppel Street, Gower Street 
1, “The Manufacture of Lighting Glass,” J. G. 
ball “The Manufacture of Metal Parts for 
Lighting Fittings,” P. Hartill, 6 p.m. 
Incorporated Plant Engineers 
To-day, April \st.—BimMincHaM BRaNoz : 
. Temple Street, annual eneral 


meeting, followed by a film, “ Atomie Physics,” 
7.30 p.m. 
Tues., A 5th.—MANOHESTER BRaNOH : Engineers’ 





Club, Albert Square, Mi ] meet- 
ing, 7. ae —— Watzs Branco: Grand Hotel, 

. tenance of Compressed Air Plant,” K. 
+ med 7.30 p.m. 

Wed., April 6th.—Lonpon BRANCH : 
Aris, John Adam Street, Adelphi, 
general meeting, 7 p.m. 

Thurs., April 7th.—PETERBOoROUGH Branco: Gas 
Company’s Film Theatre, Church Street, Peterborough, 
“From Wells to Consumer, ” film and talk on lubricants, 
by H. E. Preston, 7.30 p.m. 

° 2th.—Guascow Branca : Engineering 
Centre, 351, Sauchiehall Street, Glasgow, annual 
general meeting, 7 p.m. 

Institute of British Foundrymen 

Mon., April 4th—SueFFreEtD Brancw: Royal Victoria 
Hotel, Sheffield, “‘ The Feeding of Steel Castings,” B. 
Gray, "followed by annual meeting, 7.30 p.m. 

Wed., April .—BIRMINGHAM BRancu, STUDENTS’ 
Section: Chamb of C ce, Bir g 
annual general meeting, 7.15 p.m. 

Sat., April 9h.—BristoL anp West or ENGLAND 
BRANCH : Grand Hotel, Bristol, annual general meet- 


Royal Society of 
W.C.2, annual 





ing, 3 .m.——LANCASHIRE BRANCH : Engineers’ 
Club, rt , Manchester, annual general 
meeting, followed by “Contact Welding and Welding 


of High-Tensile Sted, ” Dr. Hill, 3 p.:m.——-NEwcasTLE 
Brancxe: Nevi Newcastle- -upon-Tyne, annual 
general meeting, followed by an open discussion, 6 p.m. 


Institute of Marine Engineers 

Fri., April 8th—tTech. Coll., Barrow-in-Furness, 
“Operation of Marine Steam Turbines,’ G. H. 
Forsyth and W. Marsh, 7.30 p.m. 

Tues., April 12th.—85, Minories, E.C.3, “The Lubrica- 
tion of Marine Diesel Engines,” C. Lawrie and S. J. M. 
Auld, 5.30 p.m. 

Institute of Metals 

To-day, April let.—4, Grosvenor Gardens, 8.W.1, annual 
general meeting. 

Institute of Road Transport Engineers 


Wed., April 6th—N.W. CenTRE: Engineers’ Club, 
Albert Square, Manchester, annual general meeting, 


7.30 p.m. 
Institute of Welding 
Thurs., April ith.—S. Lonpon Brancu: Institute of 
Engineers, 85, Minories, E.C.3, annual general 
noting 6.30 p.m. 
Institution of Chemical Engineers 

Sat., April 9%th.—Coll. of Technology, Manchester, 
“Counter-Current Fat Splitting by the Twitchell 
Process,” C. B. Fox, 3 p.m. 

Tues., April 12th.—Geological Societ 
House, Piccadilly, wi ta Chemin!” me Enginsting 
Problems in the Sea-Water Magnesia Process,” H. W. 
Thorp, 5.30 p.m. 

Institution of Civil Engineers 

Tues., April bth.—Great George Street, 8.W.1, ‘‘ Research 
on Road Safety and Traffic Flow,” R. J. Smeed and 
G. T. Bennett, 5.30 p.m. 

Wed., April 6th.—AssociaTION oF LONDON STUDENTS : 
Great Geo: Street, 8.W.1, “The Gibralter Housing 
Scheme,” F. Hay, 6 p.m. 
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Institution of Electrical Engineers 
it 4th.—Lonpon Stupents’ Szcrion: Savo: 
Place, Victoria Embankment, W.C.2, “‘ Future 


Mon., A 





MIDLaNDs 
James Watt Memorial 1 Tastivates ¢ Great Charles Street, 
and the Reasons 


for It, with cial reference to the British Grid 
System,” ye r, 6 p.m. 
Tues., April bth. LaNDs CENTRE: Yorkshire 


Electricity co” 1, Whitehall Road, Leeds, 1, 
‘Some Projects Favourable to Direct Current Trans- 
mission and the Role of the _—_ Electrical wg on | 
in Relation Thereto,” F. J. Erroll and The Lord 
Forrester, 6.30 p.m. Centre: Central 
Halls, Tollcross, Edin! “ Television,” Sir Noel 
Ashbridge and H. Bishop, 7 p.m. ——MEASUREMENTS 
Ssction : Savoy Place, Jictoria Embankment, W.C.2, 
“ Parasitic Forces in Induction Watt-Hour 
Meters,” G.F. Shotter, 5.30 p.m. 
ed., April 6th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2, ‘* Hot-Cathode Thyra- 
trons : oped Studies of Characteristics,” H. de B. 
Knight, 5.30 
Sat., April om MIDLAND StupEnNTs’ 5 
Tech. Coll., Coventry, ‘‘ The Storage Battery,” J 
Lawton, 2.30 p.m. 


Mon., April 1lth.—Epvuoation Discussion CIRCLE: 
Savoy Place, Victoria Embankment, W.C.2, discussion 
ov “‘ The Sch for the Interchange of Information 
on Electrical Engineering Laboratory Practice,” 
opened by E. Bradshaw; “ Transient Display A) Pa 
a 2 Wy goes by A. C. Normington, 6 p.m.——. 

DIO AND MEASUREMENTS GRouP: King’s 
Coll .» Newcastle-upon-Tyne, annual general meeting, 
Seonsbesem and their Use on Measure- 





ments,” H. M. 8. Smith, 6 p.m. 
Tues., April 12th—Rapio Srction: Savoy Place, 
Victoria Embankment, W.C.2, ‘* Radio-Frequency 


Heating,” R. H. Barfield, 5.30 p.m. 


Institution of Engineering Inspection 
Tues., April 5th—Bristo. Branco: Grand Hotel, 
Broad Street, Bristol, annual general meeting, members 
only, 7.30 p.m.——Coventry Branog: Tech. Coll., 
Coventry, annual general meeting, 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tues., April 12th.—39, Elmbank Crescent, Glasgow, 
annual general meeting, ‘‘ Some Problems in the Design 
of Rigging,” R. V. Turner, 6.30 p.m. 
Institution of Heating and Ventilating Engineers 
Wed., April 6th.—Institution of M 
Storey’s Gate, St. James’s Park, 8. Ww, 1, 1088 Napier 
‘Shaw Premium Paper, b ry Bedford, 6 p.m.——E. 
‘MripLanps_ BRANCH : of Techno ogy, The 
Newarke, Leicester, ‘ + Induteied Air Conditioning,” 
E. E. Snow, 6.30 p.m. 


Institution of Mechanical Engineers 

as April lst.—Storey’s Gate, St. James’s Park, 

w.i, ® Seizure of Rubbing Surfaces,” F. P. Bowden, 
= The "Measurement of Kinetic Boundary Frietion or 
the Experimental Investigation of ‘ Oiliness,’ 

J. R. Bristow, 6 p.m. 

Tues., April &5th—Lonpon GrapvaTes’ SECTION: 
Storey’s Gate, St. James’s Park, 8.W.1, “ Creep and 
Plasticity of Metals at High Temperatures,” ; 
Herbert, 6 p.m. 

Fri., April ath-—-Storey’ *s Gate, St. James’s Park, S.W.1, 
“The Dynamic Principles of Machine Foundations 
and Ground,” J. H. A. Crockett and R. E. R. 
Hammond, 6p. .m. 

Tues., April buh. —AUTOMOBILE Division: Storey’s 
Gate, St. James’s Park, = “ 1, ‘“‘ The Fatigue Strength 
of Cast Crankshafts,” R. , ‘Love and H. R. Mi 
6 p.m. 

Institution of Post Office Electrical Engineers 

Mon., April 11th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2, “ Wire 
Broadcasting,” F. Hollinghurst, 5 p.m. 

Institution of Production Engineers 

Mon., April 4th.— YORKSHIRE SECTION : on" aa 
Leeds, “ Industrial Politics,” Lewis C. Ord, 7 p.m. 

Wed. , April 6th.—Luton GrapvaTes’ SECTION : Midland 
Hotel, Luton, annual general meeting, 7 p.m.—— 
NorrincuaM Sgorion: Victoria Station Hotel, 
Nottingham, “Industrial Lighting,” 7 p.m 
Western Section: Grand Hotel, Bristol, “ Rolled 
Steel Sections,” G. Butler, 7.15 p.m. ‘WOLVER- 
HAMPTON SECTION: Gas Company Offices, Clarence 
Street, Waterloo Road, Wolverhantpton, * ** Centralisa- 
tion v. Decentralisation in Industry,” Lewis C. Ord, 


7 p.m. 

Priva il &th.—Eastern Section: Electric House, 
Ipswich, ‘Practical Approach of Research to 
Industry,” H. W. Hobbs, 7.15 p.m. 

Sat., April 9th.—YORKSHIRE GRADUATE SECTION : 
Works visit to W. and T. Avery, Ltd., Sherburn-in- 
Elmet, near Leeds, 2.15 p.m. 

Mon., April 11th—Hautrax Section: White Swan 
Hotel, Halifax, ‘‘ Production Design,” B. G. Bowden, 


7 p.m. 
th April 12th.—BrmMIncHAM GRADUATE SECTION: 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, “The Efficient Inspection of Mass- 
Produced Parts,” J. Loxham,’7 p.m.—— WOLVER- 
HAMPTON GRrapUATE SECTION: Tech. Coll., Wednes- 
bury, “‘ The Manufacture and Application of Sintered 
Car' ides,” E. M. Trent, 7.15 p.m. 
Junior Institution of Engineers 
“oO April 1st.—39, Victoria Street, 8.W.1, films : 
‘Kelvin: Master of Measurement”; (2) “ Kelvin 
Marine ell introduced by R. Bagot and 
es 6.30 
wei, “April 6th Seam Section.—_James Watt 
Memorial Inetiwute, Great Charles Street, Birmingham, 
“Modern Press Design, with special reference to Hot 
Brass Pressing,” J. L. Williams, 7 p.m. 
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Fri., April 8th.—39, Victoria Street, 8.W.1, “‘ The Pro. 
rties and Uses of Circular Section Force Fits in 
Machine Construction,” J. M. Tebby, 6.30 p.m, 
North-East Coast Institution ¥ Engineers 8 and Shipbuilders 
Mon., aa 11th.—Mining 57% . 
¥ riments on a ht Alloy Model Su y 
tnahise per 
Royal Aeronautical Society 
Thure., April 7th. —Institution of Civil Engineers, Great 
Geo Street, S.W.1, “Investigation of Aircraft 
Accidents in relation to Aircraft Design,” Vernon 
Brown, 6 p.m. 
Sheffield Metallurgical Association 
Tues, April 5th.—198, West Street, Sheffield, 1, “ The 
Waa’ vie Transformation of Austenite,” J. 0, 
Tues., “hi 12th. —198, West Street, Sheffield, }, 
Chromatography,” G. R. Davies, 7 p.m. 
Society of Engineers 
Mon., April 4th.—Geological Society, ae House, 
Piccadilly, W.1, “Woven Wire Cloth,” W. H. 
Icough, 5 p.m. 


ry Peery 





je hy 





Personal and Business 


Lonpon TRANSPORT announces the appointment 
of Mr. J. G. B. Bruce, A.M.I.E.E., as production 
engineer at the Acton works. 

Mr. J. Smira, A.M.I.Mech.E., A.M.1I.Struct.E 
has been appointed chief engineer of Berry Hill 
Plant Division, Cheadle, Staffs. 


Mr. H. Wiixrnson has been appointed as an 


additional member of the South-East Scotland 
Electricity Consultative Council. 
Mr. A. V. Marsuatt and Mr. E. Seymour 


Semper, M.I.Mech.E., have been appointed direc. 
tors of Hancock and Co. (Engineers), Ltd. 

E. BoypE.t anv Co., Ltd., announces the retire. 
ment of its chief buyer, Mr. H. P. Whittles. Mr. 
L. W. Smith has been appointed to succeed him. 

Dr. R. W. Batxey, consultant in the research 
department of the Metropolitan-Vickers Electrical 
Company, Ltd., has been elected a Fellow of the 
Royal Society. 

NeEwaGE (MANCHESTER), Ltd., states that from 
April 11th its address will be Crossley Street, Gor. 
ton, Manchester, 18 (telephone, East 2048; tele. 
grams, ‘‘ Newarpower, Manchester ”’). 

Asgea Exezoraric, Ltd., announces that its Bir- 
mingham branch office has been med at 55, 
Temple Row, Birmingham (telephone, Midland 
5695). Mr. J. W. Percy is the branch manager. 

THe Director AND GENERAL SECRETARY of the 
Institution of Production Engineers, Major C. B. 
Thorne, M.C., has tendered his resignation on being 
adopted prospective Conservative candidate for 
Uxbridge. 

Mr. W. D. M. Lywoop has been appointed 
manager of the Newcastle-upon-Tyne office of the 
English Electric Company, Ltd., in succession to 
Mr. H. Ketton, who has retired after twenty-seven 

> service in that ition. Mr. Ketton will 
continue to act in an advisory capacity. 

THe Boarp or TRADE announces the appoint- 
ment of Regional Controllers as follows :—Northern 
Region, Mr. K. G. Sillar, M.I.E.E., A.M.I.C.E.; 
London Region, Sir Quintin Hill, K.C. M. G.; South- 
Western Region, Mr. Graham "Glennie ; Eastern 
Region, Captain H. K. Oram, R.N. (Ret.). 

Toe Minister or Transport has appointed 
Mr. Reginald Clark, K.C., to be chairman of the 
Road and Rail Appeal Tribunal in succession to 
Mr. Gleeson E. Robieeon, who has retired. Captain 
B. H. Peter, A.M.I.E.E., has been appointed a 
member of the Tribunal in place of Sir Archibald 
McKinstry, M.I.Mech.E. 

CHRISTIANI AND NIELSEN, Ltd., announces that 
it has transferred its business in ‘lightweight con- 
crete for insulation p to @ newly-formed 
company, known as Celcon, Ltd. Mr. N. Sommer- 
felt is the manager of the new company, the offices 
of which are at 54, Victoria Street, Landon, 8.W.1 
(telephone, Victoria 6152). 





Contracts 


Norra British Locomotive Company, Ltd., 
Glasgow, has received from the Egyptian State 
Railways an order for eighteen locomotives, each 
valued at roughly £20,000. Other orders placed 
recently include five locomotives for the Sudan 
Government Railways, sixteen for West Africa 
Railways and Harbours, and ten for Western 
Australia Railways. 

Bartisn Erecrricrry AUTHORITY announces that 
during the past month contracts have been placed 
for generating station, switching and transforming 
station and transmission equi) t amounting in 
the aggregate to £2,744,258, The principal con- 
tracts include a 15, 000-kW Metropolitan- Vickers 
gas turbo-alternator set and auxiliary equipment 
for Trafford generating station. 














n- 
or- 


at 
aft 
on 


he 


nt 
on 


a 
ill 


AR AS 


Eespose 


Beroctm FPTi8T 


—2e PT 


rPerrmees 


=. 
7 


av rune 


7 








April 8, 1949 


The Association of Supervising 
Electrical Engineers 


THe annual dinner and reunion of the Asso- 
ciation of Supervising Electrical Engineers was 
held in London on Friday, April lst. Proposing 
the toast of “The Electrical Industry,” Mr. 
(@. P. Barnett, H.M. Chief Inspector of Factories, 
referred to safety precautions and accident 
prevention as an important aspect of the elec- 
trical supervisor’s functions.. As a measure of 
the growing attention being given to this 
subject, Mr. Barnett said that, whereas elec- 
tricity supply had increased sixfold during the 
lifetime of the Central Electricity Board, the 
number of accidents attributable to electricity 
had increased from 600 in an average pre-war 
year to no more than 734 in 1947, in spite of the 
introduction of new kinds of electrical appa- 
ratus. Mr. T. Graeme N. Haldane, President of 
the Institution of Electrical Engineers, who 
responded to the toast, ventured to look beyond 
our present difficulties of electricity supply to 
the time when the industry would be free to 
expand in response to the normal demand. 
Taking the past as a guide, the consumption of 
electricity had increased fivefold and the 
maximum demand had increased fourfold during 
the twenty years since the Grid system began 
the co-ordination of electricity. Mr. Haldane 
believed that, with the end of the present 
enforced restrictions, the next twenty years 
would be characterised by a comparable 
increase in demand without approaching satura- 
tion, smee, in the United States (where the 
consumption of electricity per head of popula- 
tion was twice as great as in Great Britain) 
there was no sign that the ceiling had been 
reached. An expansion of this magnitude pre- 
supposed a number of technical advances, 
including the use of substantially higher volt- 
ages and the better use of fuels and other 
sources of power, including water and wind. 
The toast of “The Guests’ was proposed by 
Mr. A. G. Ramsay, President of the Association 
of Supervising Electrical Engineers. Professor 
R. O. Kapp, Pender Professor of Electrical 


Engineering, responded. 
Scottish Industries Exhibition 

In connection with the Scottish Industries 
Exhibition, arranged by the Scottish Council 
(Development and Industry), which is to be 
held in the Kelvin Hall, Glasgow, from Septem- 
ber 1 to 17, 1949, a world Press conference was 
held at the Savoy Hotel on Thursday last. 
The chair was taken by Sir Alexander B. King, 
C.B.E., the Chairman of the Public Relations 
Committee, and the speakers included Mr. 
Arthur Woodburn, the Secretary of State for 
Scotland; Sir Steven Bilsland, D.L., LL.D. 
President of the Scottish Council; and Mr. 
R. A. Maclean, the Chairman of the Exhibition. 
It was announced that the demand for space 
by intending exhibitors from seventy towns and 
all parts of Scotland has made it necessary to 
recast the lay-out plans for the whole exhibition. 
The exhibition is being designed by Mr. Basil 
Spence, and a prominent feature will be the 
eight-tone colour scheme. The new lay-out 
provides for twenty-eight big open stands, 
instead of the original twelve. Another main 
avenue has been introduced into the plan and 
gangways have been improved. The replanning 
of the larger stands has enabled better pro- 
vision to be made for the interests of the 


smaller exhibitors, among which are many of 


the lighter engineering industries which have 
sprung up since the end of the war and which 
call for competent representation in the exhi- 
bition, There are now twenty-three industrial 
estates in Scotland, compared with only four 
prior to the war, and many exhibits are expected 
from firms with works on these estates. Travel, 
catering and other facilities are being provided 
on a scale which will enable, it is stated, 60,000 
Visitors a day to be smoothly and efficiently 
dealt with. The exhibition offices are at 351, 
Sauchiehall Street, Glasgow, and inquiries con- 
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cerning it should be addressed to Mr. M. H. 
Donaldson, the general manager. Information 
can also be obtained from the Secretary, the 
Scottish Council (Development and Industry), 
20, George Street, Edinburgh. 


The Committee on Industrial 
Productivity 


At the end of 1947 the Committee on Indus- 
trial Productivity was set up, under the chair- 
manship of Sir Henry Tizard, ‘‘ to advise the 
Lord President of the Council and the Chancellor 
of the Exchequer on the form and scale of 
research effort in the natural and social sciences 
which would best assist an early increase in 
industrial productivity, and further to advise 
on the manner in which the results of such 
research can best be applied.’’ The first report 
of the Committee was published at the end of 
last week (H.M. Stationery Office, Cmd. 7665). 
It recalls the decision to conduct the main work 
of the Committee through a number of Panels, 
and the establishment of four of these Panels 
to deal with Technology and Operational 
Research, Imports Substitution, Human Factors 
affecting Industrial Productivity, and Technical 
Information Services. A survey of the work so 
far accomplished by the four Panels is pre- 
sented in the report. In a general review of the 
Committee’s activities, the report says that the 
Committee’s task “‘ is not to attempt to do what 
is already being done by others, but rather to 
supplement their efforts,” and to assist them 
so far as is possible. Particular attention, it is 
stated, has been given to methods of increasing 
productivity which do not demand large 
capital expenditure, and the Committee says 
that it has been mindful of the Lord Presidént’s 
direction that it should study the short-term 
rather than the long-term problem. Attention 
is drawn, in the section of the report headed 
“General Review,” to the fact that the rate 
of increase of industrial productivity depends 
on certain basic requirements, at present 
unsatisfied, the chief of which are adequate 
supplies of raw material, good coal, and elec- 
trical power ; sufficient and up-to-date capital 
equipment, particularly machine tools, and the 
proper use of existing equipment and man- 
power. These basic requirements are com- 
mented upon somewhat more fully in the 
succeeding sections of the report which deal 
with the work of the Committee’s four Panels. 


Aluminium Alloys for Marine Use 


On Tuesday, April 5th, a Symposium on 
* Aluminium Alloys for Marine Use” was 
arranged by the Aluminium Development 
Association. The meeting took place at the 
Dorchester Hotel and was preceded by a 
luncheon, at which the guests were welcomed 
by Mr. Kenneth Hall, the President of the 
Association. Its purpose, he said, was to place 
before shipowners and shipbuilders and mem- 
bers of Classification Societies and research 
associations a summary of the present position 
with regard to the application of aluminium 
alloys in the building of ships. A series of 
short papers was read, in which the experience 
gained was covered, and future possibilities 
outlined. The speakers and their subjects were 
as follows :—*‘ Aluminium Alloy Small Craft,” 
by Mr. W. H. Dann, B.Se., A.M.I. Mech. E., 
of Saunders Engineering and Shipyard, Ltd.; 
‘*Fundamentals in the Use of Aluminium 
Alloys in Ship Design,”’ by Professor W..Muckle, 
M.I.N.A.; “Thoughts on the coal ics of 
Aluminium Alloy Superstructures,” by Mr. 
Stanley Hinde, of James Burness and Sons, 
Ltd.; ‘‘ Preparing Aluminium Alloys in the 
Shipyard,” by Mr. G. L. R. Watkins, M.I.N.A., 
of the Aluminium Development Association ; 
‘* The Case for Prefabrication in Light Alloys,” 
by Mr. R. Kendall, of The Shipping World ; 
“The Classification Societies and Aluminium 
Alloys,” by Mr. R. B. Shepheard, B.Sc., 
M.I.N.A., of Lloyd’s Register of Shipping ; and 
‘ Shipbuilding Research in Aluminium Alloys,” 
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by Mr. W. Lenaghan, M.I.N.A., of the Light 
Alloys Panel of the British Shipbuilding 
Research Association. After the papers had been 
read, a discussion took place, and the authors 
answered questions under the chairmanship 
of Dr. E. G. West, the technical director of the 
Aluminium Development Association. 


Combined Heat and Power Supplies 


THE Institute of Fuel announces that its 
second full-day conference on ‘‘ Combined 
Heat and Power Supplies’”’ will be held at the 
Institution of Mechanical Engineers, Storey’s 
Gate, London, 8.W.1, on Wednesday, April 
27th, at 10 a.m. and 2 p.m. The conference 
will deal with the interlinking of the heat and 
power systems of adjoining industrial plants 
and also with the co-ordination of heat and 
power supplies and demands throughout a 
district. Attention will be directed to the 
possibilities of dovetailing heat and power 
requirements in order to secure a major economy 
in the consumption of fuel. A large attendance 
is expected of specialists in this field, and it is 
hoped that the conference will give a lead 
towards definite action on the important 
national problem which will be under dis- 
cussion. The following papers will be pre- 
sented :—‘‘ Technical Aspects of Interchange 
with the Grid,” by L. D. Anscombe and A. J. 
Ellison ; “‘ Surplus Heat or Power Supplied to 
Adjoining Works,” by Dr. G. E. Foxwell ; 
* Co-ordinating Heat and Power in a District,” 
by H. E. Partridge. The conference will be open 
to the public and all who are interested are 
invited to attend. A buffet lunch will be served 
at the conclusion of the morning session, for 
which the charge will be 5s. per head. Reserva- 
tions, accompanied by a remittance, should be 
made in writing to the Secretary, The Institute 
of Fuel, 18, Devonshire Street, Portland Place, 
London, W.1, before April 13th. For further 
consideration of general and regional aspects 
of the problem, the North-Western Section of 
the Institute is holding a conference on the 
same subject at the Engineers’ Club, Man- 
chester, on Wednesday, May 11th, at 11 a.m. 
and 2 p.m. 


Launch of the Destroyer H.M.S. 
‘6 Decoy 9 


Last week there was launched from the 
Scotstoun shipyard of Yarrow and Co., Ltd., 
the destroyer ‘‘ Decoy,” the first of eight of the 
new ‘‘ D ” class of ships now under construction 
for the Admiralty. She is noteworthy as being 
Britain’s largest destroyer. The design of this 
new class of destroyers was completed during 
the war, and the ships are larger than the 
** Battle’. class, their immediate predecessors. 
The naming ceremony was carried out by Mrs. 
John Dugdale, the wife of the Parliamentary 
and Financial Secretary to the Admiralty. The 
‘Decoy ” has the following principal dimen- 
sions :—Length overall, 390ft ; breadth, 43ft; 
and depth, 12ft 9in. The armament will 
include six 4-5in guns, ten 40mm anti-aircraft 

and ten 2lin torpedo tubes. It can be 
assumed that this new class of destroyer will 
also carry the latest forms of radar and asdic 
equipment, as she has been designed to fulfil 
some of the functions of a cruiser. Although as 
yet no actual figures have been published with 
regard to the speed of the ship and her pro- 
pelling machinery, it can be stated that the 
propelling machinery will comprise twin-screw 
Parsons geared steam turbines, taking steam 
from Admiralty pattern high-duty oil-fired 
water-tube boilers. A second ship of the 
‘** Decoy ” class is being built by Yarrow and 
Co., Ltd., and others under construction on the 
Clyde include one at John Brown’s, Clydebank, 
one at Fairfield’s Govan yard, and one at 
Stephen’s Linthouse yard. On the North-East 
Coast another ship is being built by Swan, 
Hunter, while two others are being constructed 
at Southampton and Cowes by John I. Thorny- 
croft and Co., Ltd., and J. Samuel White and 
Co., Ltd., respectively. 
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American Road Building Machinery’ 


By J. 8. WILSON, M.A.+ 
No. Il—(Continued from page 349, April Ist) ' 


MACHINERY FOR BITUMINOUS CONSTRUCTION 


TATISTICS of road construction in the 

United States show that the mileage of 
bituminous roads constructed is an increasing 
proportion of the total road work. This 
may be due in part to steps which are being 
taken to cover up concrete which has become 
defective through scaling and also to the 
number of earth roads which are now being 
dealt witn by bituminous mix-in-place or 
travel-mix methods. In spite of this trend 
towards increasing use of bituminous road 
materials the amount of equipment for this 
purpose at the Show was not as great as 
would have been expected. A number of 
portable asphalt plants of various sizes were 
exhibited from smal] patching machines to 
the large portable batch plants such as the 
Cedar Rapids ‘Super Portable,” with a 
mixer capacity of 25 cubic feet. It was 
noted that particular importance is attached 
in these machines to the steam jacketing 
of the mixer, the bitumen bucket or pump, 
and the pipe-lines in order to ensure correct 
mixing temperatures and freedom from stick- 
ing at discharge as well as accurate measure- 
ment of the binder. In general, the method 
of measuring the binder, either by weight 
or by metering pump, was good. The 
Hetherington and Berner equipment includes 
a special flow meter for bitumen which 
can be fitted to any plant. On the bigger 
mixers separate dial type scales are provided 
for the aggregate and for the binder, and the 
aggregate bins discharge through pneumatic- 
ally controlled gates. Electric timing control 
for the duration of dry and wet mixing was 
provided on the Cedar Rapids machine, for 
example, and this ensured that all mixes 
received exactly the same treatment. Accu- 
rate proportioning of materials, however, 
still depended on the operator’s care. Fig. 10 
shows the control platform on the Cedar 
Rapids 25 cubic feet machine. The bitumen 
scale is on the right of the platform; the 
aggregate scale, pneumatic controls to bins 
and electrical time control are also visible. 
A feature of this plant was the provision of a 
skip which was filled at ground level from the 
weigh batcher and when full, was elevated 
to discharge into the mixer drum. Prac- 
tically all the mixers seen were of the usual 
pug-mill type. One continuous mixer relied 
on the setting of the blades to fix the'time of 
mixing by determining the rate at which the 
material was pushed through the mixing 
chamber. A small mixer incorporating a 
novel idea was the Foote ‘‘ Kinetic ”’ rotating 
drum mixer. This consisted of a cylindrical 
drum rotating with its axis horizontal. 
Fixed blades inside the drum “ peel off ” 
the centre portion of the stream of aggregate 
travelling round and deflect the side portions 
of the same stream beneath the centre 
stream ; the binder is sprayed in between 
the two streams. The centre stream falls 
on to the deflected side streams and the 
material passes again round the drum. In 
view of the various developments seen for 
automatic weighing and batching of mate- 
rials, it seems that it will be only a short 
time before the bigger plants are made fully 
automatic as far as proportioning is con- 
cerned. The value of the stone dust, 
generally limestone and therefore saleable as 





* Crown copyright reserved. 
t Road Research Laboratory, Department of Scien- 
tific and Industrial Research. 





agricultural lime, makes the provision of dust 
collecting cyclones on asphalt plants an 
economic proposition. 

Five or six firms were exhibiting bitumen 
distributors and each had particular novel 
features. All used the same type of flat 
spray jet and claimed that this was the result 
of careful research to determine the best 
type. The machines shown were all provided 
with a special low range speed indicator in 
the driver’s cab and a large dial gauge on the 
operating platform at the rear of the machine 
to show the gallons of binder pumped per 
minute through the spray bar. Tables show- 
ing the gallons per minute required for various 
rates of spread at different forward speeds 
and widths of spray bar were provided. 
Spray bars were of the full circulating type 
and circulation was maintained even when 
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atmospheric and this automatically opened 
all the jet valves and spraying commenced, 
Considerable attention had also bee: paiq 
to the arrangements for flushing out t \e bay 
at the end of the day’s operation, diawij 
the excess bitumen binder back into the 
tank and allowing for a complete flush out 
with the minimum amount of oil. From 
the foregoing remarks it will be seen ‘hat a 
considerable amount of thought has been 
bestowed on the design of these machines, 
In addition to their application for surface 
treatment (surface dressing work) they are 
widely used to apply the much larger (juan. 
tities of binder required for mix-in-place 
construction. A number of small tank 
sprayers suitable for hand work and joint 
grouting work were seen, together with rapid 
steam-raising equipment for heating the 
bitumen in rail tankcars prior to drawing off. 
A wide range of spreaders for stone and 
chippings was shown. Those for the chipping 
work were normally provided with a feed roller 
at the back and were towed by or fitted on 
to a tipping lorry. <A spring steel ‘‘ comb” 
set close to the roller controlled the rate of 
feed on one machine, the spring tines allow. 
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in the folded position. Certain makes of 
machine provided for pump circulation 
through the tank alone, while the initial 
heating was proceeding, as well as for the 
full circulation through the bar once the 
required temperature in the tank was 
attained. Heating was in all cases by atomis- 
ing type burner, though the high-pressure 
burner (Primus type) could be supplied as an 
alternative ; metal foil lagging was used by 
some makers. Controls for the pump and 
spray bar were on the rear platform, but in 
some cases they could be fitted in the cab 
to make a one-man unit. There was consider- 
able variation between the different distri- 
butors in the design of the spray bar valve 
gear. Valves were kept as close as possible 
to the jets to ensure sharp cut-off and also 
the jets were placed close to the circulating 
sprayer to keep both jets and valves as warm 
as possible during working. The most 
ingenious arrangement, which did away with 
mechanically operated taps for each jet, 
employed suction for the circulation in the 
bar when not spraying and automatic valves 
in the jets. On the movement of a control 
lever operating a master valve, the pressure 
in the bar changed from below to above 





ing the occasional oversize stone to pass 
without causing a blockage. Spinner type 
distributors, which have more application 
in relation to treatment of icy roads, were 
available in several forms, driven either by a 
separate motor, from the road wheels of 
the vehicle, or, in one instance, by a hydraulic 
motor controlled from the driver’s cab. 
The spinner unit was placed as low as possible 
to avoid inconvenience to traffic and gritted 
the road in front of the drive wheels of the 
truck. Special distributor trucks with sloping 
sides and a belt conveyor running along the 
bottom to feed stone to a spinner at the rear 
were particularly suitable for use on road 
gritting work. One or two firms had on show 
spreader boxes for putting down stone for 
grouted construction. An unusual applica- 
tion of vibration to spreading of material 
was the ‘‘ Height Uni-Spreader,” which had 
a vibrator unit fitted to the outlet gate on a 
tipping lorry body; this enabled such a 
material as wet sand to be spread uniformly. 

Only one road planer, the Spear-Wells, 
was exhibited, and it did not appear that 
planing was very frequently practised in the 
United States. Breaking up and remixing 
on the site is more usual, especially in rural 
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areas. In addition to the well-known 
Barber-Greene asphalt paver somewhat 
similar machines were shown by the Foote, 
Hetherington and Berners, and Jaeger com 
panies. The “ Adnum ” paver (Foote Com- 

y) runs with its rear rollers on the 
finished course and the front wheels on the 
base; the strike-off screed or cutter bar is 
placed close to the rear rollers so that 
irregularities in the base or old surfacing 
beneath the front wheels cause little deflection 
of the bar and consequently the riding 
quality of the new surface shows a great 
improvement over the old. Electric heating 
for the screed is available. 'The Hetherington 
and Berner “‘ Moto-Paver ”’ is provided with 
a 25ft straight-edge to control the position 
of the strike-off bar and can be used to place 
plant mix or for travel mix work (Fig. 11). 
It includes an elevator and a mixer unit and 
can be fitted with a H. and B. “ Moto- 
Loader” so as to gather the raw materials 
from a@ windrow in the centre of the road. 
The pug-mill mixer is placed longitudinally 
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and mixed and laid by this unit. It is pulled 
forward by the truck delivering the aggregate. 

Rollers for bituminous construction were 
of the usual known types, including the 
three-axle machine (Buffalo-Springfield) with 
the front and centre axle steering. Hydraulic- 
ally assisted steering is provided on some 
makes. The most novel items in this group 
of plant were the trench roller, illustrated 
(Fig. 12), and a number of portable rollers 
of the “ footpath” class. These were pro- 
vided with pneumatic-tyred front wheels and 
a steel rear roll. For transport they are 
hitched to the back of a truck in such a way 
that the rear roll is clear of the ground and 
they therefore can be towed at speed on the 
rubber-tyred wheels. There was no sugges- 
tion, either at the Show or in discussions, that 
any serious attempt had been made to lay 
bituminous materials with pneumatic-tyred 
rollers though the practice of “ placing ” 
surface dressings by traffic was not infre- 
quently adopted. A pan vibrator for com- 
pacting bituminous materials was shown and 





Fic. 11—**MOTO-PAVER’’ 


on the machine and the materials are mixed 
as they travel through it. A neat feature 
of the design is the way in which the two 
power units, one to drive the machine along 
the road, and the other to provide power for 
mixing, are slung one on either side of the 
main chassis. 

The Jaeger Company showed their 
“Lakewood ” spreaders specially fitted with 
a spring-loaded strike-off plate for bituminous 
work. These machines run on the kerb or 
on road forms and are able to deal with 
asphaltic concrete and sand asphalt and 
special provision is made for adjusting the 
working width. A range of combinations of 
screeds and tampers is available and there is 
provision for fitting vibrating equipment. The 
screeds are raised hydraulically. Spreading 
is by screw and materials may be fed in 
from a lorry travelling with the spreader. 

A more recent development of this firm 
is a diagonal screed paver adjustable from 
8ft to 124ft by hand wheel and compacting 
by high-frequency vibration. Screed heating 
is by hot air and long straight-edge runners 
and hydraulic levelling pans assist in pro- 
ducing a good riding surface. The weight 
of the machine, which has a 5-ton hopper, is 
carried on crawler tracks running on the 
sub-grade. 

\ novel paver of simple design for use with 
emulsion was shown by the McConnaughy 
Company. It consists of a mixer and engine 
unit mounted above a spreader box ; aggre- 
gate and emulsion are delivered to the site 
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claimed to give results equal to a 10-ton 
roller. 


MACHINERY FOR CONCRETE 


The emphasis in the equipment in this 
group was again on high speed of working 
and the development of automatic control 
of batching and mixing. As regards pre- 
paration of the sub-grade, two firms exhibited 
power fine graders. The more recent develop- 
ment was one by the Blaw-Knox Company, 
which used a vibrating saw-tooth blade to 
remove irregularities in the sub-grade. The 
finely pulverised soil removed fills up any 
depressions and the surplus is deposited out- 
side the forms by a belt conveyor. This 
machine formed part of the Blaw-Knox 
exhibit of working equipment. Between 
forms a stretch of sand had been laid down 
and operating in turn on this were the fine 
grader and the Blaw-Knox concrete-spread- 
ing and finishing machines. Together these 
formed one of the most satisfactory demon- 
strations of machinery in the Show. 

Messrs. Blaw-Knox also showed plant 
which would weigh out predetermined 
amounts of cement or aggregate by press 
button operation, the materials being drawn 
from hoppers with pneumatically controlled 
gates and the weighing operations controlled 
by a photo-cell device. Other batchers and 
bins included twin compartment batchers 
for speedy loading of trucks and ranged down 
to weigh platforms for use with barrow 
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batching for small jobs. An interesting 
exhibit was the “Gramm” cement truck 
in which compressed air seeping through a 
canvas strip at the bottom of the truck 
caused the cement to flow out like water. 

Among the concrete mixers the “34E” 
was a very popular size in both twin and 
single-drum types. Some controversy exists 
at the present time regarding the relative 
merits of single and dual-drum mixers, par- 
ticularly as it has not been decided whether 
the time taken to transfer the material from 
one drum to the other of a dual-drum machine 
may be counted towards the mixing time 
laid down in specifications. These larger 
mixers with boom and bucket discharge are 
arranged in some instances with a boom 
which can be elevated to discharge concrete 
at a point 20ft above the ground level. The 
bucket and boom may be operated either 
by cable or hydraulically. The emphasis in 
all this equipment is on high speed of produc- 
tion, and it appeared that the use of dry 
concrete was unlikely to make headway until 
special equipment capable of dealing with 
it as easily as the wet mixes now in common 
use was developed. Lorry-mounted mixers 
were shown with particular attention drawn 
to the ease of discharge, and the height at 
which the concrete was discharged. Blaw- 
Knox had an ingenious chute which rotated 
through 180 deg. from the charging position 
to allow for discharge of the mixed materials. 
In conversation it was learned that when 
this method of charge and discharge had been 
evolved the rest of the concrete mixer was 
designed round it. A number of concrete 
mixers were fitted with batch meters to 
enable the mixing times to be pre-set by 
the site engineer. Among the smaller sizes 
of mixer hydraulic operation of the loading 
skip considerably eased the job of the mixer 
driver. Arrangement of blades varied from 
mixer to mixer, but it is doubtful whether 
anything more sensational than the ‘‘ Foote- 
Kinetic ”’ mixer, referred to above, under 
**Machinery for Bituminous Construction,” 
had been developed. No pan type mixers 
were seen. Water was proportioned by weight 
or with an adjustable auto-siphon tank. 

For long-distance haulage of mixed concrete 
special trucks had been developed. One of 
these is arranged with baffles so as to deliver 
first the material which has segregated to 
the bottom of the truck. This truck is said 
to be specially suitable for use witn air 
entraining cement. Placing of concrete by 
pipe-line was exemplified by the “ Rex 
Pipecrete ”’ outfit. 

Concrete spreading and finishing machines 
were shown by the Blaw-Knox and Jaegar 
companies. The former rely on the swinging 
paddle to distribute the concrete and work 
it up to the forms, the latter employ a screw 
conveyor which may, if required, be fed from 
a mixer travelling alongside. 

Finishing machines employ either simple 
transverse or diagonal swinging screeds and 
the latter was claimed to be specially useful 
in work where superelevation was needed. 
Most models provided for vibration of the 
screed though there was a difference of 
opinion as to whether it should be provided 
on the spreading or the finishing unit. It 
was learned that although often used on 
road work it was rarely necessary for the 
wet mixes normally laid. On some contracts 
vibrating units had to be disconnected 
because they made the concrete flow so easily 
that the required crown could not be main- 
tained. The spreading and finishing machines 
were provided with easy width adjustment 
and the screeds were adjustable for crown. 

For road-widening schemes special finishing 
machines, running with one side on forms 
and the other on the existing road slabs, had 
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been developed. These handled slab widths 
of 4ft to 5ft. 

The Heltzel Company — exhibited its 
“ Flex-plane ” machine for applying curing 
compound to the concrete, giving a belted 
or broomed finish and inserting traffic lines 
and joints. The firm also makes a two-screed 
finisher and a machine 
for vibrating dowels 
and tie bars into 
finished concrete. This 
equipment travels on 
the forms. 

Other small equip- 
ment on show included 
power blading trowels, 
vibrating screeds and 
a considerable number 
of rod vibrators for 
mass concrete work. 
These included both 
the cable-driven type 
and one in which the 
vibration in the head 
was attained electro- 
magnetically by power 
from a special gen- 
erator, the only con- 
nection to the vibrat- 
ing head being the cur- 
rent cables. In one of 
the mechanical types 
the out - of - balance 
weight was helical in 
form, and it was claim- 
ed that this gave the head a boring action into 
the concrete mass. Frequency of vibration 
in this equipment ranges from 2000 to 10,000 
vibrations per minute. Dotmar Industries 
showed a self-propelled mechanical kerb- 
making machine which runs on forms and 
compacts a kerb and gutter to a given shape 
at the rate of 5ft a minute. Demonstrated 

working in wet sand it gave a very impressive 
‘. performance and should have wide applica- 
tion. Provision is made for dealing with 
breaks in the kerb at driveways. 

Some criticisms were heard of the riding 
qualities of concrete roads produced with 
modern equipment, but it appeared from 
subsequent discussions that the machinery 
manufacturers thought this may be due 
either to inadequate preparation of the sub- 
grade or to the use of too light forms and 
dowels which are unable to carry, at true 
level, the heavy finishing and placing 
machines. 

As far as concrete joints are concerned the 
rubber bitumen compounds seem to be in 
general use, and special kettles for heating 
them were displayed; pre-formed joints 
are also used. 


Snow-CLEARING MACHINERY AND 
MISCELLANEOUS EQUIPMENT 


Snow ploughs of both the blade and blower 
type were on show on a number of stands, 
particular attention being given to the heavy- 
duty “V” and one-way ploughs suitable 
for mounting on a 5 to 10-ton truck. These 
big ploughs were hydraulically controlled 
and were generally carried on a heavy under- 
chassis attached to the lorry main frame. 
Wings for cutting down the snow banks 
could be fitted at the side of the driver's 
cab and were adjustable for heights up to 
10ft from the ground, the adjustment being 
independent of the controls of the V-plough. 
Lorries suitable for carrying this heavy 
equipment were in the 200 h.p. class, but for 
slower speed work track-laying tractors of 
large size can also be used. For lighter snow- 
clearing duties, as, for example, the clearing 
of city streets, a range of smaller ploughs, 
usually with automatic spring trips, to enable 
them to pass over studs and manhole covers, 


THE ENGINEER 





was available in sizes to suit 1} to 5-ton 
lorries and wheeled tractors. It was claimed 
by one firm that the shape of the plough 
mould board was designed to give the best 
performance at the speed of the vehicle for 
which the particular model of plough was 
designed. Mention has already been made 





Fic. 12—TRENCH ROLLER 


of the motor-grader fitted with a blower 
type plough. These machines are also 
capable of mounting heavy V-ploughs and 
snow wings. A development which lies 
midway between the plain blade and the 
full rotary is the ‘‘ Rotowing,”’ which consists 
of a smaller power-driven rotor fitted on the 
extremity of a large blade (Fig. 4). As the 
snow stream passes over the blade it is 
pulverised and thrown away from the high- 
way by the rotor mechanism. The full 
blower type ploughs were of the well-known 
types, such as the “ Bros,” “Snogo” and 
“Sicard.” There were few signs of recent 
developments in design with these machines. 
The only modifications made were in the 
direction of increasing the horsepower of the 
engine driving the blower—in the original 
designs this was about 80 h.p., but it has 
now been increased up to a maximum of 
280 h.p. (It should be mentioned that this 
is a separate engine and does not propel the 
truck carrying the blower unit). The most 
interesting feature among the blower ploughs 
was the hydraulically controlled hood fitted 
to the “ Sicard’”’ machine, which enables 
the operator to direct the blown snow as a 
jet to any given spot. This is particularly 
useful in city snow clearing, since it enables 
the snow to be packed accurately into the 
bodies of the lorries taking it away to the 
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dump. Discussions on the subject confirmeg 
the view that blower type ploughs wer 
rarely used in road work for opening up 
blocked highways, and were more veluable 
for widening out the paths cut by blade 
ploughs and for clearing airfields w):>re jt 
was important not to leave any bai-is of 
snow. An idea of the size and stren:th of 
the heavier blade ploughs can be ¢ ined 
from the fact that the combined wei: ):t of 

lough and hitch amounts to over 3000 Ib 
for a plough of 9ft cut. 

Reference has already been made in the 
section on ‘‘ Machinery for Bituminous Con. 
struction ” to the types of gritting machine 
which were exhibited. The spinner type, 
placed with the spinners a few inches above 
the road surface, is commonly used for d: valing 
with the gritting of icebound roads and the 
spreading of salt-treated gravel or clinker. 

Amongst other equipment for cleaning 
streets was a vacuum type of leaf and rubbish 
collector arranged with its power uni! s0 
that it could be towed by a lorry or light 
tractor. The pick-up nozzle was mounted 
on a small two-wheeled trolley, and this 
enabled the operator to bring it into the heaps 
of leaves or rubbish to be collected. A filter 
screen in the collector unit removed all dust 
picked up with the bigger rubbish; the 
container was fitted with a hydraulic ram for 
tipping to empty. The weakness of this 
machine seemed to lie in the fact that two 
men were required to operate it, but it was 
obviously more efficient in its work than the 
ordinary sweeping processes and the extra 
labour need may be more than justified. 

Equipment for traffic line marking ranged 
from spray guns on a hand cart to a trailer 
outfit (Meili Blumberg Corporation), capable 
of painting two lines in different colours, 
and either intermittent or continuous, at 
speeds up to 20 m.p.h. In the latter machine 
painting was by spray guns mounted in wind- 
shields 3in to 4in from the road surface ; the 
air supply to the guns was controlled by cams 
driven from the road wheels. A given cam 
would give a definite intermittent line pattern. 
Paint reservoirs, with agitators, and the air 
compressor are carried on the towing lorry. 
It is claimed that the operator is able quickly 
to synchronise with the old intermittent line 
when repainting; alternatively, photo- 
electric control for the synchronisation is 
available. Thermoplastic materials are not 
used for traffic lines, but bead-carrying paints 
are applied by spray gun. 
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Consistency of Timing Obtained. with 


Heavy 


Trigger-Released Mechanisms’ 


By L. GOSLAND, B.Sc., M.I.E.E., and A. A. HUDSON, B.Sc., WhSc. 
No. I 


SUMMARY 


THIS paper gives experimental data show- 
ing the possibility of obtaining a high degree 
of consistency in the overall time of opera- 
tion of ‘ single-shot ’” mechanisms involving 
the controlled rapid movement from rest 
of considerable masses. To illustrate the 





*Technical Report, G/T216, communicated by The 
British Electrical and Allied Industries Research Associa- 
tion. 


method employed, which may have much 
wider application, a description is given of 
the principles of design applied in two 
mechanisms developed by the British Elec- 
trical and Allied Industries Research Asso- 
ciation and used in their research work on 
the control of large electrical currents and 
powers. Each single-shot operation takes 
approximately 30/1000th second to complete 
and, for use in the research in question, the 
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variation of overall timing must be less than 
+1/1000th second. The mechanism has 
to be capable of maintaining this required 
consistency of timing in spite of the con- 
siderable variation in external forces to which 
it is subjected during operation over the 
wide range of conditions encountered in the 
above research. This necessitates compen- 
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motion. The problem thus arises of pro- 
viding separate actuating forces for the 
single-shot mechanism, of restraining these 
forces until an appropriate instant, at which 
they are released, and ensuring that the 
total resultant actuating forces (i.e., the 
applied forces less the frictional forces) 
vary so little in repeat operations that, if 
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FiG. 1—SPECIFIED RELATIVE CONDITIONS FOR OPERATING SWITCHES 


sation for these variations, and the methods 
employed to secure the desired result are 
described. 

In the case of the simpler mechanism, 
accuracy of about +2/10,000th second is 
achieved. The moving parts are up to 30 lb 
in weight ; the electrical currents controlled 
are up to 50,000 amperes; and the power 
controlled up to 500,000 kilovolt amperes. 


INTRODUCTION 


In most machines or mechanisms designed 
for the initiation of a number of events, 
the primary object is to maintain a definite 
sequence or coincidence in the occurrence 
of the events. In many cases, however, 
not only is the sequence of events important, 
but the time interval between particular 
events must be consistent, that is, the 
performance must be repeatable. 

In general, such mechanisms may be 
divided into two classes, as follows :— 

(a) Cyclic mechanisms—i.e., those in 
which a cycle of events is repeated perio- 
dically as, for example, in the case of heat 
engines, automatic machine tools, printing 
machines and various automatic machines 
for packing and sorting. In such cases the 
motion of every point in the mechanism is 
determined by a system of kinematic link- 
ages or the equivalent, which may be made 
sufficiently rigid to ensure development of 
all force necessary to produce the desired 
correlation. 

(6) On the other hand, single-shot opera- 
tions may be envisaged, in which it is neces- 
sary to ensure, for example, coincidence 
between a particular point in the motion of a 
mechanism operating only once, and a 
particular point in the operation of a mecha- 
nism in rapid cyclic motion or its equivalent. 
In such cases the provision and bringing into 
play of mechanical linkages of sufficient 
rigidity becomes completely impracticable. 
It then becomes necessary to arrange that 
the single-shot mechanism performs the 
necessary operation at a precisely defined 
time after receiving a signal of some kind 
which is delivered at an appropriate stage 
in the operation of the mechanism in cyclic 





release takes place at a particular phase in 
the motion of the cyclic system, the subse- 
quent motion of the mechanism is so regular 
that the desired point in its motion always 
coincides accurately with the desired phase 
on the cyclic system. 

The literature appears to contain little, 
if any, data regarding possibilities in the 
latter direction, and it is the object of the 
present paper to describe results which have 
been achieved in two particular mecha- 
nisms which have been developed in con- 
nection with researches 
on heavy a.c. circuit 
breakers. 

These two mechan- 
isms are respectively a 
making-switch, design- 
ed to close contacts 
capable of carrying 
very heavy currents, 
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phase in the open circuit voltage wave cor- 
responding to zero current under the steady 
state condition of the closed circuit. Under 
the conditions of interest, the value of the 
first current peak appearing varies by about 
1-75 per cent per electrical degree of depar- 
ture from the ideal time of closure. For the 
present work it was desired that the peak 
current should not vary by more than +5 
per cent from the anticipated value. This 
gave a tolerance of +2-8 deg. (electrical) and, 
since at fifty cycles per second (normal 
British supply frequency) 360 electrical 
degrees equals 2x10-* second, it follows 
that the contacts of the make-switch must 
physically close within +1-6x10~ second 
of the desired time, if the result aimed at 
is to be achieved. 

The general design of the make-switch 
followed that of earlier designst which had 
given satisfactory results, but under less 
severe conditions than those visualised in 
the present case. 

Breaking-Switch—The -precision required 
in the switch cannot be specified so readily. 
The desired performance was that the con- 
tacts should physically separate at a time 
which coincided accurately with the zero 
passage of the alternating current through 
them, that they should travel uniformly for 
10-* second to reach a travel of 3cm at the 
end of that time, and that they should be 
stopped at the 3cm gap at a time which 
coincided accurately with the zero passage 
of the current in the arc maintained between 
the contacts. It was considered that varia- 
tion in the time of contact separation, or of 
reaching full travel, by more than +1 x10-* 
second from the anticipated time would be 
an unacceptable performance. The con- 
ditions are illustrated in Fig. 1. 

Electrical methods are available by means 
of which a set of tripping impulses (in the 
form of currents in solenoids) may be supplied 
accurately at within +1-1x10-* second of 
any desired phase on the open circuit voltage 
wave (say at A and B, Fig. 1). The 
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and a breaking-switch 
designed to separate 
contacts which, when 
closed, are capable of 
carrying very heavy 
currents. No mention 
is here made of the 
related problem of 
interrupting the arc U 
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ed in this paper is one a 
in which the Electrical 
Research Association 
has long been interested, the earliest, and 
fairly successful precisely timed making- 
switch for smaller currents, having been 
designed by Mr. G. Pailin and built for the 
Association by his firm in 1923. 
PRECISION REQUIRED 

Making-Switch—The precision required in 
the making-switch can be specified fairly 
closely. When an a.c. circuit is closed, 
the initial current contains a steady state 
term and a transient one. The transient 
term vanishes if the circuit is closed at a 
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FIG. 2—DIAGRAM OF MAKING-SWITCH MECHANISM 


relative timing of these impulses is con- 
trolled by an electronic delay unitt whereby 
any desired delay between the impulses may 
be obtained. The problem thus becomes one 
of designing mechanisms which will have 
consistent times of operation. 
GENERAL CONSIDERATIONS 

The system can be regarded as a mass, 
m, moving under the influence of a num- 

tSee report Ref. G/T200. 

t See reports Ref. G/XT95a , geen in “‘ Journal of 


Scientific Instruments,” Vol. 20, page 192, December, 
1943) and Ref. G/T161. 
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ber of forces, of which the mean value of the 
resultant can be regarded as P. 

If s is the distance from start of motion 
to the significant point in the travel, and 
t the time taken to reach this stage— 

P=2ms/t® 
If m and s are constant (as can usually be 
arranged), and P is changed by an amount 
4P, causing a corresponding change in ¢t of 
amount 4t, then— 
At/t=KAP/P 
where XK is a constant. 

To achieve consistent timing, i.e., to reduce 
At to a small magnitude, it is essential that 
t shall be small, and that variable forces 
shall be a small proportion of the total forces 
acting on the system. 

The forces acting on the system may be 
regarded as consisting of three classes, 
namely, inertia forces, which may be regarded 








as constant; frictional forces, which will 
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FiG. 3—MAKING-SWITCH FREQUENCY 
DISTRIBUTION DIAGRAMS 


have a variable component; and forces 
arising from conditions external to the 
mechanism proper. The principle of design 
adopted was that the total frictional forces 
should be kept to a small proportion of the 
total inertia forces, and that external forces 
should be compensated. 


MaAKING-SwWITCH 


General Arrangement.—The making-switch 
was designed to close on circuits giving 
50,000A r.m.s. at 11kV, under all possible 
transient conditions at start of current 
flow. 

In order to avoid deterioration of timing 
due to deformation of contact surfaces by 
are burning, it was essential that the con- 
tacting surfaces for use at this voltage 
should have a high relative velocity of 
approach, and desirable that they should 
be immersed in oil. It was further essential 
that the contacts, once closed, should not 
bounce apart. 

The peak current to be handled under the 
worst conditions is 1-8 V2x50,000A= 
127,000A. If an attempt is made to 
handle such currents on a single pair of 
contact surfaces, the large electromagnetic 
forces, developed at the contact, blow the 
surfaces apart against any practicable re- 
straint, and burning results. The consequent 
deformation of the surface would seriously 
affect timing. It is in consequence, necessary 
to divide the current up between separate 
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surfaces (in the present case at least six are 
necessary). 

With the above considerations in mind, 
the make-switch took the form diagram- 
matically shown in Fig. 2. The main 
current leads A, A are connected to the 
fixed contact B, and the moving contact 
C. The fixed contact B consists of six 
copper arms D hinged at E, urged in the 
upwards direction by springs F and re- 
strained by stops G. This form of contact 
was suggested by one of the member firms 
of the E.R.A., which utilise it in circuit 
breaker construction. In addition to good 
current-carrying qualities, it has the advan- 
tage, from the present point of view, that the 
point at which contact is made is not affected 
by lateral displacement of the co-operating 
contacts. The inner end of each arm rests 
on @ common dashpot member H urged 
upwards by a light spring. The moving 
member C consists of a circular copper 
block K rigidly fixed to an arm L pivoted 
at M, the pivot being bridged by a flexible 
copper connection. The lower end of a 
spring-loaded road 8, mounted vertically, 
is pinned to the outer end of the hinged 
bar at N. The rod is held in the “open” 
position by means of a toggle-controlled 
scissors mechanism P. Tripping the toggle, 
by means of a current impulse applied to 
the solenoid, releases the rod which moves 
down under the influence of the operating 
spring, driving the block K on to the arms 
D. Relative movement of K and D during 
deceleration of K is prevented by the dash- 
pot H. A lock is so arranged that the 
possibility of subsequent separation of the 
contacts owing to bounce or to electro- 
magnetic forces, after the circuit has been 
made, is eliminated. This is effected by 
means of a cam X, whose surface maintains 
contact with a pin R on the moving rod 
during its downward motion. After striking 
the fingers, the rod and the fingers move 
downwards together until the K.E. has 
been absorbed, then the spring force under 
the fingers reverses the motion. If the 
upward movement continues until the stops 
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(2) Frictional forces on the plunger of 
the solenoid and on the tripping lever: 
these can be considered negligible becanse 
the plunger is substantially unguided and 
the tripping lever is constrained at one pivot 
only. 

(3) Frictional forces at the pin-joints of 
the toggle release mechanism: these sre 
appreciable and must be considered as 
variable; steps are taken to reduce t! «ir 
importance as outlined below. 

(4) Frictional forces at the junction |). 
tween toggle mechanism and operating rv : 
these again can be important. 

(5) Frictional forces on the operating 
rod: these can be made negligible if, as in 
the present instance, the spring thrust on 
the rod is kept substantially co-linear wth 
its motion, so that no guiding is required 
during its travel. 

(6) Viscous forces due to the movement of 
the operating rod and moving contact system 
through the oil. These can be regarded as 
small and constant, providing no large varia- 
tion of oil temperature is permitted. 

(7) Frictional forces at the pin joints 
between operating rod and moving contact 
arm, and at the hinge of moving contact 
arms: these forces can be made of small 
importance. 

(8) Forces set up in correlating the opera- 
tion of the locking system on the moving 
contact : these were made negligible by the 
expedient described below. 

From the above it will be seen that, apart 
from any effects of the locking cam, the main 
variable forces are thos associated with 
friction at pin-joints. Since all these forces 
are in fact effective as torques, it appeared 
possible to minimise their effects by keeping 
the diameter of the pins to a minimum ; 
and this course was adopted. In general 
the bearing surfaces at pin-joints were of 
steel, machined to a fine finish, and subse- 
quently hardened, but no lapping or grind- 
ing process was used. The bearing pressures 
at the toggle rollers amounted to 45 Ib 
carried on in diameter pins. 

The electrical tripping impulse available 





TABLE I.—Summary of Test Results Sh 


ing Consistency of Timing of Making-Switch 




































| 
1 2 3 4 | 5 | 6 7 8 
Mean value of Standard 
No. of | time from start deviation* Conditions under | Possible accuracy 
Set No. | Date carried out | tests per} of tripping im- |— ——/ which tests were | of measurement, 
set pulse to contact 10-% Elec. carried _ out 10- sec, 
closing, 10-* sec. | sec. ¢ degrees 
1 August, 1944 16 31-28 0-11 2-0 Under _labora- +0-025 
tory condi- 
tions in initial 
checking 
2 September, 1945 32 32-27 0-18 3-2 In service, clos- +0-10 
ing on 15,700 
amperes 
3 | March, 1946 65 31-80 0-32 6-0 In service, clos- £0°15 
ing on 14,000 | 
amperes 
4 | January, 1947 20 =| 32°18 0-14 2-6 Under _labora- 40-025 
| tory condi- 
| tions in rou- 
| tine checking 























* Standard deviation.—In 68 per cent of all operations the timing will be consistent to within +- (standard deviation), 
whilst in 95 per cent of all operations the consistency of timing will be to within + (2 by standard deviation). 


+ The accuracy aimed at in desi 


was + 0-16 by 10 sec. This is approximately achieved in sets 1, 2 and 4; 


but not in set 3, although in cases 2 and 3 the accuracy of the apparatus is somewhat masked by inaccuracies of 


measurement of timing. 


G are reached, bounce may occur, so the 
cam surface is designed to stop the rod before 
the level of G is reached. 

Details.—The forces acting on the moving 
system, apart from the main driving force 
supplied by the spring, may be considered 
as follows :— 

(1) The impulse applied to the plunger of 
the solenoid: this can be considered as 
constant because the form and amplitude 
of the current in the solenoid can be con- 
trolled to a high degree of accuracy. 


was such that the plunger of the solenoid 
could develop a force of about 50 Ib weight 
at the tripping arm. 

The initial thrust on the operating spring 
is 140 Ib. It is not considered that the total 
frictional forces on the moving system have 
a resultant greater than about 1 per cent 
of this, so that a high degree of accuracy in 
timing can be expected from this portion 
of the equipment. 

The force at the tripping arm required to 
trip the toggle when the switch is set has 
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been calculated at 6-3 lb weight: the 
calvulated component of the force due to 
static friction is 4:5. lb. Measurement by 
rather insensitive means showed the trip- 

ing force required to be in fact between 
5 lv and 101b. Thus the ratio of frictional 
forces to plunger (inertia) forces in this case 
is about 1:10. It is clear that relatively 
greater variations of timing are likely to 
occur in this portion of the device, but this 
is counterbalanced by the fact that the 
release portion of the operation only covers 
a small proportion of the total time. 

To avoid frictional forces due to the pre- 
sence of the locking cam, the following expe- 
dient was adopted. The cam was so centred 
and its profile was so formed that if a pin 
at the bottom of the main driving rod moved 
with known acceleration, and the cam rotated 
with known angular acceleration, the profile 
just remained in contact with the pin. A 
separate driving spring was provided for 
the cam and when the make-switch was open 
the spring was compressed. On releasing 
the operating rod, the rod and cam each 
moved under the influence of the separate 
springs, with acceleration appropriate to 
keep the cam profile in contact with the 
pin. At the point corresponding to 1mm 
before the lowest point reached by the rod, 
the cam profile was formed truly concentric 
with the pin axis; since the latter was on 
the line of action of the rod the cam formed 
a satisfactory lock. 

The arrangement of the contact system 
was an essential part of the design from the 
point of view of timing consistency. To 
reduce frictional forces on the moving rod, 
it was preferable that no lateral constraint 
should be imposed upon the rod. The form 
of the contacts should therefore be such 
that no precise guiding of the rod becomes 
necessary. It was also required that con- 
tact should be made at a well-defined point 
in the travel of the moving contact, and with 
a high speed of approach. These require- 
ments were most readily met by the use of 
butt type contacts, as indicated in Fig. 2. 


PERFORMANCE OF MAKING-SWITCH 


The method of use is as follows : the 
making-switch having been set in the open 
position, a current impulse of defined form 
is applied to the tripping solenoid by an 
electronic tripping unit, which, as noted 
above, can be brought into action with high 
accuracy of timing at any desired point in 
the voltage cycle. This current impulse 
releases the toggle mechanism and the switch 
contacts are allowed to close. The overall 
mechanical accuracy of timing can be 
checked by taking oscillograph records of 
the current in the tripping circuit and the 
current in a low voltage d.c. circuit, which 
is closed by the main contacts. A summary 
of results obtained in a series of tests is given 
in Table I. 

The first and fourth sets of tests were 
carried out under laboratory conditions, 
set 1 being an initial check of the performance 
of the making-switch after construction, 
set 4 being routine tests. Sets 2 and 3 
represent results obtained in different parts 
of the country, with the making-switch in 
use for the purpose for which it was designed. 
The tests were made over a period of about 
two and a half years, during which time 
the mean value given in column 4 of Table 1 
varied slightly, owing to dismantling and 
possibly to the use of a different grade of 
oil; but long-term maintenance of overall 
time of operation is not important. 

It will be observed that, in the worst 
case, viz., in set 3, the standard deviation 
is 3-2x10~ second or six electrical degrees, 
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but the apparent failure to maintain accu- 
racy of timing in this case is probably 


‘due to the rather low accuracy with 


which it was possible to measure the 
timing in this particular set of tests. In 
the other sets of tests the standard 
deviation ranged between 1-710 
and 1-8x10~ second: the target here 
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was 100 per cent within +1-6x10~ second. 

Frequency distribution diagrams given 
in Fig. 3 illustrate the performance obtained. 
The switch has been used, and found satis- 
factory, in a large number of repeat tests 
at currents of the order of 35,000A r.m.s. 
at 11kV, and in a few isolated tests at 
50,000A r.m.s. at reduced voltage. 


(T'o be continued) 


Productivity 


By CECIL BENTHAM, C.B.E., M.I.C.E., M.I.Mech.E. 


NY much writing and talking about pro- 
ductivity is being done at the present 
time that real progress may be obscured 
in a maze of more or less vague generalities. 
Government exhortations must be in some- 
what general terms, because they are intended 
to stir up the feeling that “ something must 
be done.” Nationalised industries are on 
a vast scale and in general have a protected 
market. With the exception of the railways, 
the demand from nationalised. industries 
is for full capacity. Great financial losses 
have occurred, but these are met by the 
taxpayer or by increasing the selling price. 
Private industry has no such support to 
rely on, so must adjust its productivity to 
pay its way or go out of business. 

Since 1945 industry in general has experi- 
enced a “seller’s market.” This type of 
market still exists for most classes of indus- 
trial goods, but is declining for certain types 
of goods not so essential to production. 
The changes in world affairs are likely, in 
a short time, to affect all classes of goods, 
and then the amount and cost of production 
will determine what industries and what 
individual businesses will continue to exist. 


LARGE ORGANISATIONS 


The large manufacturing and trading 
organisations of the country are in a favour- 
able position because they can vary their 
production and selling programme to meet 
the fluctuating demands of world markets. 
Thus large manufacturers of electrical goods 
can ease up on the production of heaters, 
clocks and shop fittings by concentrating 
their productive capacity on . industrial 
motors, starters, distributors, &c. 

These large commercial organisations dif- 
fer from Government sponsored concerns 
by the fact that they must keep their financial 
results on the right side, but up to the 
present they have been able to select the 
most profitable work for their establish- 
ments and been able to pass on to their 
customers increases in cost, whether arising 
from labour, material, administration or 
general overhead charges. The fact that 
most large organisations have been making 
large profits arises mainly from world con- 
ditions and not necessarily from low cost or 
productivity efficiency. The selling policy 
has, quite rightly, taken care of any weak- 
ness in productivity. 

Irrespective of efficiency or productivity, 
the large organisations are not likely to 
suffer seriously from world competition 
for several years, and a false idea of efficiency 
may be created. 


SMALLER ORGANISATIONS 


The solid core of British industry is 
composed very largely of small or medium- 
sized businesses. A view widely held is 
that small businesses by their nature cannot 
be so efficient as large businesses. The 
real fact is that there is greater variety in 


the management of small businesses and 
their effectiveness is more dependent on 
the individual proprietor or manager. Where 
@ manager is good, a small business will 
give much greater production per unit of 
plant or manpower than a large unit; 
but if the manager is not first class the 
results are poor, and having no background 
support such businesses are already dis- 
playing signs of weakness and many more 
are likely to experience serious difficulties 
in the near future. 


COMPARISONS BETWEEN LARGE AND SMALL 
BUSINESSES 


A large business inevitably administers 
through a highly paid “ board,” with highly 
paid departmental and functional leaders. 
All these leaders expect assistants and staffs, 
and status is judged, to some extent, by 
magnitude of staff. The result is that 
administration charges in large organisations 
tend to be high, although in some cases 
productivity is high and working costs low, 
per unit of production. 

On the other hand, a small or medium- 
sized business can be managed by one prin- 
cipal executive with a relatively small but 
efficient staff. General administration charges 
are proportionately on a much lower scale 
and the amount of paper work may be 
reduced to a minimum, although care is 
necessary to make sure that essential infor- 
mation for costing, piece-work and wages 
is available. There is a tendency, when- 
ever a business is reorganised, to set up 
elaborate systems for controlling men, 
materials and manufactures. Small staffs 
may become lost and large ones expand to 
deal with documents which may not increase 
productivity but will certainly increase the 
cost. 


UNPRODUCTIVE STAFF 


The number of “ unproductive” staff as 
compared with so-called “ productive ”’ staff 
has increased in this country during recent 
years, and generally speaking is now pro- 
portionately greater in this country than 
North America. Efforts to improve pro- 
ductivity ought to concentrate on reducing 
this proportion. Two examples may be 
mentioned. 

The first example is of a machine-tool 
manufacturing business, employing approxi- 
mately 250 men in the works. The business 
is controlled by a managing director of 
first-class engineering ability and also a 
shrewd knowledge of commercial affairs. 
He is assisted by a good works manager 
and office manager, all full-time hard wor- 
kers. The prices of machines produced 
appear to be lower than similar machines 
produced anywhere else in the world. The 
plant is modern and replacements are intro- 
duced whenever there appears to be any 
benefit to be gained. It has been built 
up from earnings. Selling prices have 
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been kept low and a regular business is 
transacted with overseas markets. The 
position appears as impregnable as any 
of the larger organisations but due entirely 
to competitive efficiency. 

When the recent advance in engineers’ 
wages was settled, the manager called his 
staff together and then his production com- 
mittee. They all agreed that efforts should 
be made to improve productivity so that it 
would be possible to avoid raising selling 
prices and still maintain the same general 
operating results. This action contrasts 
with a fairly general increase in selling 
prices throughout the engineering industry, 
and it is time this system of automatic 
increases was halted. 

The second example concerns one depart- 
ment, forming part of a larger organisation. 
Up to a few years ago this department was 
organised and operated by a foreman acting 
very independently of other sections of the 
business. For very good reasons this pro- 
duction department was brought under the 
general management’s organisation and the 
system was made to conform to the same 
rules as the rest of the business. Workshop 
productivity has fallen away in an extra- 
ordinary manner—one repetition job absorb- 
ing 300 man-hours under one man’s control 
now under organised control takes 50 
per cent more time. In addition, piece- 
work prices have been adjusted to give a 
greater hourly rate to the operative. The 
work is now costing 50 per cent to 60 per 
cent more, irrespective of advances in basic 
wages, with very little, if any, prospect of 
returning to the old standard. 


STATISTICS 


In many businesses, statistics tend to 
become an end in themselves. They fre- 
quently involve more work than can be 
justified by any improvement they con- 
tribute towards production. If the statistics 
do not show a decent picture it is so easy 
to make excuses by saying the comparison 
of figures is wrong in some way or other. 


CoNCLUSION 


The conclusion to be drawn is that medium 
businesses may be more efficient than large 
businesses, but are more dependent on the 
following points :— 

(1) The right type of manager must be in 
control. 

(2) The plant must be well equipped. . 

(3) The product must be one for which 
suitable demand exists. 

(4) Manufacture of a complete unit is 
preferable. 

(5) Reorganisation should keep paper work 
to a minimum and should not aim at in- 
creasing staffs. 

Organisation as advocated in so many 
directions may be a handicap on productivity 
and stifle personal initiative by complicating 
procedure. What is required in medium- 
sized businesses is a sufficient system to 
ensure practical control without the neces- 
sity of introducing elaborate forms and 
expensive staffs. Many experienced persons 
will know of cases where organisation has 
been intensified, but output has declined and 
costs have risen. 


—— 


A LETreRING AND Drawinc GuiIpE.—A lettering 
and drawing guide, known as the “ Guideline,” 
is now being made by Hall Harding, Ltd., of 
Storeston House, Dacre, Street, London, 8.W.1. 
This instrument is intended to provide draughts- 
men with a quick and easy means of drawing hori- 
zontal or vertical parallels or cross-hatching. 
The makers point out that the instrument, whilst 
primarily introduced for setting out to scale all 
types of brickwork in plan and elevation, including 
cavity walls, is also useful as a lettering guide. 
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The Institution of Naval Architects 


I 


No. 


Ae OF THE FLEET, VISCOUNT 
CUNNINGHAM, having again accepted 
the Presidency of the Institution of Naval 
Architects, presided at the Annual Spring 
Meetings, which opened on Wednesday, 
April 6th, on the Headquarters Ship “ Wel- 
lington,” of the Honourable Company of 
Master Mariners, Victoria Embankment, 
London. 

The Annual Report of the Council 
accounts were presented and adopted. 
The membership is still increasing and 
the accounts—which were presented by 
the treasurer—show that the finances are 
in a very satisfactory position. 

The premium for 1948 was awarded to 
Mr. R. J. Daniel, R.C.N.C., for his paper on 
“The Royal Navy and Nuclear Power.” 
The Watts Prize of £25 was awarded to 
Mr. J. E. Maclachlan for his paper on 
“A Tramp Ship’s Crew Spaces.’”’ The 
awards of National Certificates in Naval 
Architecture increased in number, and in 
1948 were fifty-one Higher and ninety-six 
Ordinary awards, compared with forty-two 
and eighty respectively in 1947. 

The Duke of Northumberland Prize was 
awarded to Mr. James 8S. Grewar, of Dundee 
Technical College. 

In 1948 the activities of the Southern 
Junior Branch of I.N.A. and I. Mar. E. 
were successfully maintained, and mem- 
bership increased. The first President, who 
inaugurated the Branch, Sir John Thorny- 
croft, resigned in 1948, and Dr. 8. F. Dorey 
has accepted the office of President. 

The Council announces a new Froude 
Research Scholarship of £500 per annum, 
which will be tenable for two years, and will 
start in 1949. It has been instituted from 
the funds remaining in the Tank Research 
Fund, and its principal object will be to 
promote research in hydrodynamic prob- 
lems connected with ships. Notes on the 
research work carried out by the various 
associations, in whose activities the Institu- 
tion is closely interested, are printed in the 
report. It is noted that Dr. J. F. Allan 
has been appointed Superintendent of the 
Ship Division of the National Physical 
Laboratory. 

The President presented a Gold Medal 
to Mr. W. C. 8S. Wigley, M.A. (for 1942), 
for his paper on “Calculated and Measured 
Wave Resistance on a Series of Forms.” 


PRESIDENT’S ADDRESS 


You will expect me to say a few words 
about our current shipbuilding activities, 
but before doing so, I would like, in passing, 
to mention the important international 
Conference on Safety of Life at Sea, which 
was held in May last year. A measure of 
its success may, I think, well be the little 
general publicity it attracted. 

So far as naval affairs and warship build- 
ing in particular are concerned, two light 
fleet carriers were completed during the 
year. The first—H.M.S. “ Magnificent ”— 
was commissioned in the Canadian Navy, 
at a ceremony at Harland and Wolff's, 
Belfast, on April 7, 1948. The second— 
H.MS. “ Terrible ’—was built in Devon- 
port Dockyard, and was handed over to the 
Australian Navy on December 16, 1948, 
and renamed “Sydney.” Many other 





smaller vessels have been sold or lent to 
Commonwealth and foreign navies, including 
vessels which ‘rendered valuable service 
during the war. Except for the ‘ Daring ” 
class destroyers, all the destroyers and 
submarines ordered during the war have 
been completed. Generally speaking, how. 
ever, the construction of warships has con- 
tinued to be retarded by the priority given 
to mercantile shipbuilding and by delays 
in the production of equipment occasioned 
by the export drive. 

During the past year I understand that 
the Admiralty has had under review the 
refitting of ships of the Reserve Fleet and 
has embarked on a large programme of work 
to ensure that these vessels are maintained 
in good condition. A large proportion of 
this work has been placed with private 
shipbuilders and ship-repairers. 

The Admiralty Ship Target Trials Com- 
mittee have continued with their work 
during the year and their programme pro- 
vides an unparalleled opportunity for re- 
search into the structural strength of ships. 
It is believed that the trials are also yield- 
ing valuable information concerning the 
design of weapons for ship attack. It was, 
indeed, fortunate that the Admiralty had 
the foresight to use the large numbers of 
ships which were surplus at the end of the 
war for these important investigations before 
finally handing them over to the ship- 
breakers. One trial of more than average 
interest to naval architects is in the nature 
of a repetition of the well-known “ Wolf” 
experiments, a record of which is to be 
found in our 1905 “'Transactions.”” Somewhat 
similar trials have been carried out recently 
by the Admiralty Ship Welding Committee 
on Merchant Ships “Clan Alpine” and 
“Ocean Vulcan.” The trials envisaged by 
the Ship Target Trials Committee have the 
object of determining the stresses produced 
in a ship for known conditions of loading. 
Trials will be carried out with vessels afloat 
and in dock. Advantages are that several 
ships can be used for measurements, and in 
the case of the loading in dock, the trial 
can be continued until actual structural 
failure occurs. The important research on 
the problems associated with the welding 
of ships’ structures continues. The Admi- 
ralty Ship Welding Committee has made a 
second interim report and has raised with 
the British Iron and Steel Research Asso- 
ciation the problem of further fundamental 
work. The analysis of the results of the 
** Ocean Vulcan ” and ‘“ Clan Alpine ”’ trials, 
to which I have already referred, continues, 
and will probably take some years to com- 
plete. A valuable preliminary paper on 
this subject was presented, as you know, 
at our last autumn meeting. 

Liaison on welding matters is being 
maintained with other countries and, in 
this connection, the Director of the British 
Welding Research Association made an 
extensive tour of the United States last 
summer. The value of radiography for 
testing the soundness of welding has long 
been appreciated by the Admiralty and has 
now become a routine form of inspection 
for warship work, and I am informed that 
the Admiralty has undertaken the training 
of members of the staffs of private ship- 
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yards in this method of examination of 
welds. 

Further progress has been made on the 
operation of ii, gre mrs. fuel and stores at 
sea, to which I referred briefly last year. 
Successful transfers were carried out during 
the recent Home Fleet cruise to the West 
Indies, and valuable data have been obtained 
on the interaction effects of three ships 
steaming close abreast. Another develop- 
ment of interest is the work being carried 
out by the Admiralty and Air Ministry on 
moorings and anchors. Moorings have 
been vastly improved, as instanced by a 
paper read before the 1947 Autumn Meeting 
of this Institution at Southampton. An 
anchor has been developed with four or 
five times the holding power of the ordinary 
anchors now in use. These improvements 
will be of great benefit to shipping generally. 
I am hoping the Admiralty will let us have 
a further paper on these matters before 
very long. 

In the field of marine engineering, research 
and development has continued along the 
lines of short-term development of machi- 
nery, considered to be immediately prac- 
ticable, but longer-term investigation for 
the future is not being overlooked. In the 
development of steam machinery, besides 
striving for further economy, particular 
attention has been turned to the saving of 
weight, so that, for a given overall weight 
of machinery and fuel, there will be more 
weight available for fuel and hence endurance 
will be increased. In particular, boiler 
sizes are likely to be much reduced by im- 
provements in fuel-burning equipment. Gear- 
ing weights are being cut down by the use 
of higher loading, made possible by better 
production methods and improvement of 
machines. The study of steam plants shows 
promise of future improvement in weight, 
space and efficiency. 

The possibilities of further large savings 
in weight and the high efficiencies possible 
by the use of gas turbines are now well- 
known, as well as other potential advan- 
tages, such as time saved in getting under 
way, but several problems yet remain to be 
solved. Among these are the problem of the 
combustion of low-grade fuels without 
fouling, and the need to provide an adequate 
life, by the use of suitable materials to with- 
stand the high temperatures encountered. 
It may be several years yet before gas tur- 
bines can seriously compete with steam for 
main propulsion for the higher powers. 

Turning to merchant shipping generally, 
the heavy load of ship repairs appears to 
be falling ; nevertheless, it is interesting to 
note that 52,000,000 tons passed through 
our repairing establishments in 1948. Accord- 
ing to Lloyd’s Register Returns, 2,100,000 
gross tons of merchant ships were under 
construction in Great Britain and Northern 
Ireland at the end of December, 1948, 
representing 51 per cent of the total for the 
world. 

Of the total tonnage constructed in the 
world 34 per cent consisted of oil-tankers, and 
about 660,000 gross tons of these were 
being built in the United Kingdom. A 
present feature is the high proportion of 
tanker tonnage under construction or on 
order with a dearth of contracts for passenger 
and cargo liner tonnage, coasters or tramp 
tonnage. Significant features are the in- 
crease in size of tankers, many of which 
will have a deadweight capacity of 25,000 
to 28,000 tons, and a marked tendency 
towards the incorporation of more powerful 
propulsion machinery. A noticeable feature 
of many of these new tankers is the return 
to steam for propulsion, either by geared 
turbines or by turbo-electric drive. In 
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many tankers provision is made for the 
carriage, in special containers, of propane 
and butane under pressure. 

The completion of important passenger- 
vessels, such as the ‘‘ Caronia,”’ “‘ Orcades,”’ 
“Pretoria Castle,” ‘‘ Ceramic,” 
“Gothic,” deserves mention. So far as 
the machinery is concerned, the use of double- 
reduction gearing for the h.p. and sometimes 
7 turbines is general, steam temperatures 
of 800-850 deg. Fah. are now commonplace, 
with a pressure of 500-600 lb per square inch, 
and this latter figure has occasionally been 
exceeded. Refrigerated cargo space is being 
provided in a greater number of vessels and 
the installations tend to cover a wider 
temperature range; many vessels are now 
catering for zero and sub-zero tempera- 
tures. Refrigeration is, to an increasing 
extent, also employed to provide air-con- 
ditioning for passenger accommodation and 
general cargo spaces. 

Finally, I would like to take this oppor- 
tunity of reminding a wider audience than 
that assembled here to-day—and, coming 
from a sailor, the reminder should evoke no 
surprise—that we are a maritime nation who 
live by the sea. It is very difficult to hammer 
in the significance of this fact to large num- 
bers of our countrymen, many of whom may 
have never left these shores, and learnt 
for themselves what British shipping in all 
the ports of the world stands for, and means 
to this country in terms of trade. We began 
to learn the significance of these factors in 
the anxious days of the war, but we forget 
too easily and quickly. 

The earnings of British shipping have 
always been an important item in our balance 
of trade, and since the war they have become 
more important than ever, owing to the loss 
of certain other contributory items, such as 
interest on overseas investments, more than 
half of which had to be liquidated to pay 
for the war. We must remember that our 
shipping not only earns important sums by 
the carriage of goods between foreign coun- 
tries—a major item on the credit side of 
our invisible exports account—but also by 
carrying our own goods to or from the 
U.K., we are saved equally important sums, 
which would otherwise have to be paid to 
foreign carriers. In these circumstances, 
it is obvious that the maintenance of this 
country’s Mercantile Fleet is one of the 
primary necessities in our economic life, 
apart altogether from its importance in 
time of war. The allocation of steel to ship- 
building is just as important a contribution 
to our export drive as the allocation of steel 
to the manufacture of material goods 
shipped overseas, even if the steel used in 
building ships remains our own property ; 
for it is invested in a capital asset with a 
very high earning power. 

It is most regrettable that the removal 
of the steel subsidy should have been so 
badly planned in its timing. There has been 
ample time during the last three years in 
which its removal could have been under- 
taken in a gradual manner. To take action 
all at once at this comparatively late date 
can only be a severe shock to the industry, 
and handicap its effects in continuing to 
collect new contracts. 


(T'o be continued) 
—_— > —___—— 


Institute or WetpiIne.—The Institute of Weld- 
ing has arranged for a spring meeting to be held at 
Southsea from Tuesday to Friday, April 26th to 
29th. The headquarters will be at the Beach Hotel, 
where various sessions for the presentation and 
discussion of papers will be held. The programme 
also includes a series of visits to works and other 
establishments of technical interest, and excursions 
arranged specially for the ladies attending the 
meeting. 


and : 
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Industrial Gas Turbine 
Development 


THE Minister of Supply has set up a com- 
mittee to keep under continuous review the 
industrial applications of the gas turbine, and 
to make recommendations as to any further 
research or development work which might be 
put in hand. Sir William Stanier, Scientific 
Adviser to the Ministry of Supply, has accepted 
the Minister’s invitation to serve as chairman 
of the committee, the other members of which 
are:—Air Commodore Sir Frank Whittle, 
Adviser on Operation and Development, Gas 
Turbine Aircraft, to B.O.A.C.; Professor O. A. 
Saunders, Imperial College of Science and 
Technology; Sir Henry L. Guy, Secretary, 
Institution of Mechanical Engineers; Rear- 
Admiral (E) D. J. Hoare, British Internal Com- 
bustion Engine Research Association; Dr. 
T. W. F. Brown, Parsons and Marine Engi- 
neering Turbine Research and Development 
Association ; Mr. F. Shakeshaft, British Elec- 
tricity Authority; Dr. D. T. A. Townend, 
National Coal Board; Mr. A. A. M. Durrant, 
British Transport Commission; Dr. F. M. 
Birks, British Gas Council; Sir Archibald J. 
Gill, General Post Office; Dr. H. Roxbee Cox, 
Ministry of Fuel and Power ; Dr. G. A. Hankins 
and Dr. A. Parker, Department of Scientific and 
Industrial Research; Mr. A. E. N. Taylor, 
Ministry of Transport ; Vice-Admiral (E) Sir 
Denys C. Ford and Dr. J. A. Carroll, Admiralty ; 
Mr. J. Anderson and Mr. A. E. MacColl, Scottish 
Home Department ; and Captain (E) M. Luby, 
Mr. Hayne Constant, Lieut.-Colonel P. E. 
Holmes and Mr. A. P. Wickens, Ministry of 
Supply. The first meeting of the committee 
was held on Tuesday last, April 5th. 





Raw Materials of the Highlands 


Tue North of Scotland Hydro-Electric Board 
is carrying out an investigation into the 
development of the raw materials of the High- 
lands by the use of electricity. It will include 
a general examination of the resources of the 
Highlands in the hope that the application of 
new technical processes may lead to the com- 
mercial exploitation of undeveloped minerals 
and other raw materials, and the establishment 
of new industries which will provide employ- 
ment for the people of the area. Many of the 
raw materials of the North of Scotland, it is 
stated, have not been worked because of lack 
of power and other facilities or because firms 
have been unable to experiment with special 
techniques. The Board says that minerals of 
widespread occurrence in the Highlands, such 
as limestones, dolomite, felspar, talc, serpentine, 
dunite, diatomite, clays, sands and gravels, &c., 
will receive attention, and Mr. Robert H. 8. 
Robertson, a Glasgow geologist and chemical 
engineer, who has been appointed Consultant 
in Raw Material Development, will supervise 
the investigation. The Board has endowed a 
research scholarship at the Royal Technical 
College, Glasgow, where scientific research will 
be directed by Professor W. M. Cumming, 
O.B.E., Director of the School of Chemis- 
try and Professor of Technical Chemistry. 
Technical research, chiefly concerned with the 
development of suitable electrical apparatus for 
processing, is to be carried out in the Board’s 
electrical research laboratory at Dundee. A 
start has already been made with experimental 
work to examine the dewatering of wet mate- 
rials, such as peat and diatomite, by electrical 
methods. Investigations are to be directed to- 
wards finding processes which will permit the 
finishing of products in the area, instead of 
involving transport of materials to manufactur- 
ing centres in the South, and also towards 
developing processes which will supply products 
for which there is a demand in the North. 
Inquiries are also being made about the purifica- 
tion, separation and treatment of raw materials. 
This work will be extended to include a review 
of new electrical techniques in the kilning of 
limestone, the calcining of diatomite, the pro- 
duction of special types of bricks, the purifica- 
tion of water, the treatment of milk and dis- 
cussions with industry concerning them. 
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Physical Society’s Exhibition 


HE Physical Society is holding its annual 

exhibition of scientific instruments and 
apparatus this week in the Physics Department 
of the Imperial College of Science, South 
Kensington. The exhibition, which was opened 
at 2 p.m. on April 5th by Professor G. Finch, 
President of the Physical Society, closes to-day, 
the final sessions being from 10 a.m. to 1 p.m. 
and from 2 p.m. to 7 p.m. 

During the exhibition, discourses were 
delivered by Mr. J. A. Ratcliffe on ‘‘ Some 
Problems of Wave Diffraction in the Iono- 
sphere,” on Tuesday ; by Mr. A. J. Philpot on 
‘“Some Modern Aspects of Scientific Instru- 
ments,” on Wednesday; and by Professor 
O. R. Frisch on “A Review of the Methods 
and Instruments Used in Energy Measurements 
of Particles in Atomic Nuclei,” on Thursday. 
To-day a film is being shown on the “ Teleido- 
scope ” or “ Liquid Eidophor,” to demonstrate 
a recent advance in cinema television equip- 
ment. The . * Teleidoscope,” which was 
developed under the late Professor F. Fischer 
at the E.T.H. in Zurich, uses a novel method of 
picture reproduction depending on the effects of 
electro-capillarity. 

On view during the exhibition are entries 
for the Craftsmanship and Draughtsmanship 
Competition, which is being revived after a 
lapse during the war years. The aim of this 
competition, which is supported by a number of 
firms and technical institutions, is to encourage 
and give recognition to skill and ability among 
apprentices and learners in the instrument- 
making industry. . 

The exhibition itself consists of 151 exhibitors, 
including research organisations, universities 
and firms whose work and products in the 
field of scientific instruments and apparatus 
form a fully representative display of the 
achievements of the British instrument industry. 
A brief account of some of the many interesting 
exhibits is given in the following paragraphs. 





SPeRRY GyroscorE Company, Lrp. 

The electronic simulator (D.A. Mark I) 
exhibited by the Sperry Gyroscope Company, 
Ltd., Brentford, Middlesex, should be of interest 
to research workers engaged on investigations 
involving dynamic problems, such as aero- 
dynamic motion, remote control of guns, 
rocket projectiles, and servo mechanisms 
generally. 

With this equipment it is possible to simulate 
the complete mechanical or electromechanical 
system. Alternatively, the simulator can be 
coupled to the system in such a way as to replace 
certain links. To generalise, the simulator 
can be used in solving differential equations 
of the form 

Gn .d"x/dt®+an_, .d™—1z/din-*+ . . agn=V or Vt 

The simulator is repetitive in action; step 


functions V, or slope functions Vt, are fed to 
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OF HYDRAULIC PRESSURE GAUGE—SPERRY 


the system at recurring frequencies of from 
$ to 50 c/s. Unlike the comparable differential 
analyser, the problem can be quickly set up ; 
parameters can be varied at will and the effect 
is immediately apparent, the solution of the 





FiG. 1—ELECTRONIC SIMULATOR—SPERRY 


problem being presented on the screen of a 
cathode-ray tube. A record of the oscillogram 
can be made on “ Kodatrace ”’ fed across the 
face of the tube from a cassette on the immediate 
left of the screen. 

A general impression of the equipment is 
given in Fig. 1. Briefly the simulator comprises 
ten integrators (each with an associated R-C 
unit); five adding units, an oscilloscope unit, 
a loop interconnecting socket panel and 
stabilised power supplies of +300/0/—300V, 
0-5A d.c., and 2kV, 1-5mA d.ec. 

Referring to the illustration, the central 
partel immediately above the desk houses the 
oscilloscope unit with 
the relevant controls. 
The covered panel 
immediately above the 
oscilloscope units con- 
tains the five adder 
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amplifier (approximate gain 2500), comprising 
two long-tail-pair amplifying stages and a low 
impedance cathode follower output; wo 
cathode followers are used to give both posi: ive 
and negative outputs. With its associated 
R-C unit each integrator unit can be used to 
integrate, differentiate, or carry out any of “he 
numerous tasks of a d.c. feed-back amplifier 
with variable feed-back and input R-C not. 
works. 

The R-C unit consists of two resistances, 
variable (in steps of 1000 ohms) from 1\(00 
ohms to 7 megohms, together with two capa- 
citances, one variable in steps of 0-00iuF 
from 0:001uF to 7uF and the other varicile 
in six steps from 0-00luF to luF. With those 
components time constants from 1 microsecond 
to 49 seconds are obtainable. A 12-position 
switch on each R-C unit makes the necessary 
connections to the integrator to give the desired 
output function. 

Each adding unit consists of a single cathode 
follower, the voltages to be added being fed 
to the grid, and the sum being taken out from 
the cathode. There is provision for the adii- 
tion of four quantities. 

The oscilloscope unit comprises a pulse gene- 
rator of step functions V and slope functions 
Vt at recurring frequencies of } to 50 c/s; 
a time sweep generator synchronised with 
pulse generator, a calibrator delivering timing 
pulses at } millisecond to 50 millisecond 
intervals; a “ Kodatrace ”’ recorder. 

Another exhibit on the Sperry stand was a 
remote indicating differential pressure gauge, 
in which the liquid displacement has been 
sufficiently reduced to prevent interference 
when used in conjunction with a sensitive 
hydraulic system. A stiff steel diaphragm 
forms the pressure sensitive element. On each 
side of the diaphragm is an E-shaped magnet 
core with a coil wound on the central limb 
of the “ E,”’ as indicated in Fig. 2. A differen- 
tial change in pressure causes the diaphragm 
to undergo a small flexural displacement, which 
alters the reluctance of the magnetic circuits 
of both E-shaped cores and therefore alters 
the impedance of the two coils. By connecting 
these coils as two arms of an a.c. bridge, the 
change of pressure can be expressed in terms 
of the “out of balance” indication of the 
meter associated with the bridge. The gauge 
is suitable for pressures up to 2000 Ib per 
square inch, the bridge constants being varied 
to suit any particular conditions. 

Provision is made for releasing entrapped 








To Bridge 
Circuit 








units as well as the ten 
integrator units, while 
the associated R-C units 
are mounted on the 
upper wing panels to 
the right and left of the 
desk. The drawers on 
each side of the desk house the power units, 
with cable storage space in the upper drawers. 

Each integrator unit is a three-stage d.c. 
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FIG. 3—COMPONENTS OF TORQUE DYNAMOMETE2—SPERRY 








Fic. 4—SCHEMATIC ARRANGEMENT OF TORQUE DYNAMOMETER 
—SPERRY 


air, which, by virtue of its compressibility, 
would otherwise permit hydraulic displace- 
ments and would thereby defeat the purpose 
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of the design. The response of the indicating 
mever can be adjusted to smooth out the effect 
of fluctuations in the applied liquid pressure, 
giving a steady average reading even on a 
badly pulsating supply pressure. The internal 
diameter of the gauge illustrated in Fig. 2 
is about lin. 

Similar principles form the basis of a torque 
dynamometer exhibited on the same stand, 
and illustrated herewith in Figs. 3 and 4. 
The sketch (Fig. 4), which is diagrammatic, 
indicates the method of operation. A short 
length of shaft which is sufficiently stiff to 
avoid interference with the system under 
investigation has flats at each end, and a cen- 
tral portion of reduced diameter to accommo- 
date the desired range of angular deflection. 
An armature is mounted on the shaft towards 
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Fic. 5—‘‘ MINERVA’’ SMOKE DETECTOR 
—ELECTRONIC INSTRUMENTS 

















the right of the “neck,” a pair of E-shaped 
electromagnet cores is symmetrically mounted 
on the shaft to the left of the “ neck.” Torsion 
in this portion of the shaft therefore causes 
relative movement between the armature and 
pole faces of the E-shaped cores. This dis- 
placement upsets the balance between the 
impedances of four coils, which are wound, 
one on each of the outer limbs of the E-cores, 
the diametrically opposite coils being connected 
in series. 

The three leads from the coils are taken out 
to slip-rings on the barrel and the correspond- 
ing brushes are carried in an outer barrel, 





Fic. 6—COMPONENTS OF SMOKE 
DETECTOR—ELECTRONIC INSTRUMENTS 


which is completely independent of the shaft, 
and does not rotate. External leads are taken 
from the brushes to the indicating meter, 
which can be calibrated to show the deflection 
of the shaft or the torque being transmitted. 


Etectronic INstRUMENTS, LTD. 


A new form of smoke detector, exhibited 
by Electronic Instruments, Ltd., Richmond, 
Surrey, makes use of the principle that the range 
of alpha particles in an ionisation chamber is 
considerably reduced by absorption in the 
presence of other particles of matter. 

The ‘“ Minerva” detector, as shown dia- 
grammatically in Fig. 5, consists of a double 
ionisation chamber with a radium-coated dise 
A mounted in each portion to maintain con- 
tinuous ionisation in the intervening space. 
The geometrical configuration of the upper 
unit B is such that it is nearly saturated and 
this portion is partially enclosed to protect it 
from sudden atmospheric changes. The,lower 
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unit C is completely open to the atmosphere. 
A regulated 220-V d.c. supply is fed to the outer 
electrodes of the double chamber and the lower 
or open chamber is connected to a special 
design of cold cathode tube D. 

With this arrangement the potential dis- 
tribution between the two parts of the double 
chamber depends on the condition of the atmo- 
spheré in the lower unit. Smoke particles cannot 
reach the upper chamber because of its enclo- 
sure. Smoke particles in the lower unit, 
however, cause the energy of the alpha particles 
to be absorbed, with a consequent decrease in 
ionisation current, resulting in a voltage rise 
of perhaps as much as 30V. By initiating the 
primary discharge in the cold cathode tube, 
this voltage rise ultimately operates a relay E, 
which actuates an alarm circuit. To obtain 
the highest insulation of the valve under damp 
atmospheric conditions, a small heating element 
F is built into the tube and is fed from a low- 
voltage a.c. supply. 

The components of the detector are shown 
in Fig. 6. Referring to the left-hand unit, 
the upper cylindrical portion, which is sur- 
mounted by a radium-coated disc, is the satu- 
rated ionisation chamber. Immediately below 
this cylinder is the gas discharge tube. The 
right-hand component forms a cover for the 
unit. 

In practice a number of detectors, installed 
in various parts of a building, can be wired 
up to a common power unit and a central 
alarm circuit to give fire warning. It is stated, 
as a rough guide, that each detector unit in 
an installation of this kind will protect from 
20 to 50 square yards of floor area. 


METROPOLITAN-VICKERS ELECTRICAL 
Company, Lp. 


The electron diffraction camera exhibited by 
Metropolitan-Vickers Electrical Company, Ltd., 
Trafford Park, Manchester, 17, provides a 
means of observing and measuring the con- 
ditions of surfaces or thin layers of metallic 
and non-metallic materials. 

A beam of electrons is directed at the speci- 
men under examination and the resulting dif- 
fraction pattern can be observed or photo- 
graphed. The diameter, intensity and sharp- 
ness of the rings forming this pattern enable 
the dimensions, orientation and atomic arrange- 
ment of the crystals forming the layer under 
examination to be calculated. Focusing is 
carried out with the help of a fluorescent 
screen hinged on one edge, which acts as the 
shutter of a camera mounted immediately 
under the screen. 

The technique is broadly analogous to that 
of X-ray diffraction, one essential difference 
being that the penetrating power of the elec- 
tron beam is much less than that of X-rays. 
For this reason, transmission patterns can be 
obtained only with thin films; for opaque 
objects, reflection patterns indicate the con- 
ditions of the surface. The electron diffraction 
camera is therefore of particular value in 
studies of corrosion, lubrication, catalysis, &c. 

A photograph showing the general arrange- 
ment of the instrument is reproduced here- 
with (Fig. 8). The diffraction camera con- 
sists of a totally enclosed hot-cathode biased 
electron gun, shrouded magnetic focusing 
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coil, specimen-manipulating stage, viewing 
chamber and recording camera. The high 
voltage is supplied by a 100-kV high-frequency 
stabilised d.c. set, enclosed in a sheet-steel 
cabinet mounted separately from the instru- 
ment. 

The electron beam produced by the electron 
gun passes through a single magnetic lens at 
the centre of which is a limiting aperture, 
and is focused on the fluorescent screen in a 
spot of very small diameter. To enable the 
undiffracted spot to be located in any desired 





FiG. 8—-ELECTRON DIFFRACTION CAMERA 
—METROPOLITAN-VICKERS 


part of the screen, the electron gun and con- 
denser assembly can be tilted or moved later- 
ally with respect to the camera axis. The 
focusing lens, which is supplied with stabilised 
current, can also be moved laterally so that it 
can be lined up with the axis of the electron 
beam from the gun. 

The specimen is mounted, either for reflec- 
tion or transmission work, on a plate which 
can be rotated, tilted or translated with 
respect to the electron beam. The mechan- 
ism carrying this mounting plate can be 
inserted at three levels in the camera, giving 
specimen to screen distances of 12, 25 and 
40cm. A low-voltage electron gun can be 
mounted opposite the plate for de-charging the 
specimen during reflection work. A number 
of ports are available at each of the three 
specimen levels. 

Vacuum is maintained by a Metrovac Type 02 
oil diffusion pump backed by a Type DRI 
rotary oil pump. Two cam-operated vacuum 
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taps on the rough side and a flap valve above 
the diffusion pump allow control of the vacuum 
to be exercised and permit the pumps to be 
left running when the camera is let down to 
atmospheric pressure during changing of plate 
or specimen. Re-evacuation to a working 
pressure occupies about three minutes. 

The photographic equipment consists of an 
internal plate camera carrying two 3}in square 
plates, each of which may be exposed as a 
whole or in two halves for comparative work. 
As illustrated in Fig. 8, the camera is mounted 
on a steel desk with a clear writing space to 
the right and, to the left, a control panel, 
which carries controls for h.v. gun, de-charging 
gun and lens current. The indicating meters 
for lens current, electron-beam current and 
vacuum are mounted on a sloping panel at the 
rear of the desk. 

The separately housed d.c. set contains a 
high-voltage oil-immersed transformer-rectifier 
unit fed from a high-frequency source; this 
arrangement has made possible a great reduc- 
tion in size and weight. The output of the 
high-voltage generator is stabilised by means 
of a feed-back amplifier, which controls the 
amplitude of the oscillator feeding the h.v. 
unit. The high voltage can be adjusted to 
25kV, 50kV, 75kV, or 100kV, by means of a 
selector switch. Other values, within the range 
25kV—100kV, can be supplied to special order. 
Integral with the high-voltage generator is a 
low-voltage stabilised source of high-frequency 
current, used to supply the filament of the 
electron gun. An additional chassis provides 
a stabilised variable current source for, the 
condenser lens. The high-voltage and filament 
supply are fed from the h.v. generator to the 
microscope by a screened cable, which is directly 
connected to the electron gun. No high-voltage 
terminals are exposed. 

Mounted on the desk, as illustrated, the 
camera occupies a floor space of 3ft 2in by 
2ft- 6in and is 6ft 6in high; the weight is 
approximately 420 Ib. The high-frequency 
d.c. set cubicle is 2ft jin by lft 4in by 6ft gin 
high and weighs 680 Ib. The Type DRI rotary 
pump is mounted adjacent to the camera and 
weighs c. 110 Ib. 

Power consumption is approximately 2kVA 
at 230V, single-phase. Cooling water for the 
oil diffusion pump is required at a rate of 0-2 
gallon per minute, the outlet temperature in no 
ease exceeding 35 deg. Cent. 

Another interesting exhibit on the same 
stand is an electrostatic clutch, which depends 
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FIG. 9—ELECTROSTATIC CLUTCH 
CHARACTERISTIC—M ETROPOLITAN-VICKERS 


for its operation on the Johnson Rahbek 
effect* : when a polished disc of high resistance 
semi-conductor and a polished metal disc, 
both optically flat within 10-‘cm, are placed 
lightly together and a voltage applied between 
them, a force of attraction is developed approxi- 
mately proportional to the square of the potential 
across the discs. 

The two optically flat surfaces in contact 
touch only at a few points; apart from these 

* Journal, “Inst. Elect. Engrs.” 61, 713-725. July, 
1923. 
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there is a thin air film between the surfaces. 
Current flows from one to the other at the 
contact regions, which are of small area and 
therefore of very high resistance. Thus only 
a small fraction of the voltage drop occurs in 
the main body of the semi-conductor, while a 
large fraction occurs near the contact points, 
and a corresponding potential difference exists 
across the air gap, some 10-‘cm thick. As a 
result of this there is an electrostatic force 
between the surfaces, which force should be 
directly proportional to the square of the 
applied volts and inversely proportional to the 
distance between the surfaces. The force of 
attraction calculated on this basis is of the 
same order of magnitude as the force measured 
experimentally. 

The clutch, as exhibited, embodies a polished 
disc of sintered semi-conducting oxides and a 
polished steel disc. The semi-conductor is 
metal-sprayed on the back surface and soldered 
to a metal holder, which is fixed to the driving 
shaft. As its polished surface is not necessarily 
at right-angles to the shaft, the steel disc must 
be self-aligning. In this model, illustrated in 
Fig. 7, the driven shaft is on the right, and the 
clutch assembly is mounted between the cen- 
tral and right-hand bearing brackets, the 
steel disc being pressed on to a self-aligning 
ball race, and the two polished surfaces held 
lightly together by a small spring. The driven 
shaft on the left carries an eddy current dyna- 
mometer. 

When the clutch is energised and transmitting 
a torque of several hundred gramme-centi- 
metres, the current taken is of the order of a 
fraction of a milliampere at 500V, the precise 
value depending on the resistance of the semi- 
conductor disc. Thus, its power consumption 
is a fraction of a watt. A graph of the static 
slipping torque (measured in gramme-centi- 
metres) for applied voltages from 100V-—500V 
is shown in Fig. 9. The pickup and drop-off 
time of the clutch is dependent only on the 
mechanics of the system and can be made very 
small. 


RoTAMETER MANUFACTURING Company, LTD. 


An all-metal flow-meter (Type 500), which 
was exhibited by the Rotameter Manufactur- 
ing Company, Ltd., Croydon, Surrey, embodies 
many of the characteristics of the company’s 
glass-tube, float-operated ‘“‘ Rotameters,”’ with 
the additional advantage that it can be used 
for higher pressures and for measuring the 
flow of opaque liquids, the float position being 
indicated by a pointer and scale instead of 
being observed directly through the glass 
tube. 

The metering element is based upon familiar 
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operating principles of a float sliding freely on 
a central guide in a tapered tube (Fig. 10), 
Fluid enters at the smaller end of the tibe 
(at the bottom) and causes the float to assuine 
a position of equilibrium which is a measure 
of the rate of flow. The head of the float, pust 
which the fluid escapes, is in the form of a 


FIG. 11—-LiquipD FLOW-METER—ROTAMETER 


sharp-edged disc—a design which minimises 
the effects of variations in the viscosity of 
the fluid. 

A small magnet is embedded in the float 
and its position in the tube as the float moves 
is accurately followed by a similar magnet A, 
linked to the instrument pointer. The “ mag- 
netic coupling” between the two magnets is 
maintained even when the float moves suddenly 
from zero flow to full flow positions, and the 
pointer therefore gives an appropriate indica- 
tion of flow on the 6in vertical scale. Over 
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most of the working range this scale is nearly 
lincar and the general arrangement of the 
pointer linkage is indicated in Fig. 10. It will 
be seen that the spindle B, which is pivoted 
on ball bearings, serves the dual function of 
transmitting the movement of the magnet A 
to the pointer C, and of carrying the moving 
element of an air dashpot D, which prevents 
violent oscillation of the pointer but leaves it 
“lively ” enough to demonstrate the free work- 
ing of the float. 

Stainless steel is used for the construction 
of the metering element, which is held in a 
body consisting, normally, of a heavy gunmetal 
casting (Fig. 11). For corrosive conditions, 
however, the body itself can be made of a 
suitable non-magnetic stainless steel. While 
the choice of materials for these parts immedi- 
ately adjacent to the metering element is 
limited to non-magnetic materials, it is stated 
that the operation of the instrument is not 
affected by the presence of iron masses nearby. 
Iron or steel flanges are therefore quite per- 
missible. 

At present this flow-meter is being manu- 
factured in a range of five sizes, suitable for 
connection in lin, 1}in and 2in pipes, the 
maximum capacities (in gallons of water per 
minute) being 6, 10, 15, 25 and 50 respectively. 
All these sizes are suitable for working at 
pressures up to 1000 lb per square inch. 

Liquids with viscosities up to 10 centi- 
poises can be handled without appreciable 
error in the smallest (lin bore) meters, while 
viscosities up to 70 centipoises are permissible 
in the 2in size. Corrections for changes in 
the density of the fluid measured are readily 
calculable. 


CrnEMA TELEVISION, Lrp. 


A centre of interest on the stand of Tele- 
vision, Ltd,, Worsley Bridge Road, Lower 
Sydenham, London, 8.E.26, was the Cintel 
“Universal” oscilloscope, which has been 
developed for a wide variety of applications. 
The unusual versatility of this instrument is 
due to the adoption of the unit method of 
construction, based on a console carrying 
a 6in cathode-ray tube (capable of displaying 
up to five traces simultaneously), and a num- 
ber of ancillary units, including time-base 
generators, amplifiers, &c. By making a suit- 
able selection from the available range of 
auxiliary units and mounting the appropriate 
units in a spare rack space provided in the 
console, the performance of the complete 
instrument can be adapted to the particular 
purpose in hand. The flexibility of the equip- 
ment is enhanced by the fact that it is inherently 
suitable for incorporating new auxiliary units, 
which may be introduced from time to time 
to meet changing requirements. 

Six auxiliary units are at present available— 
a simple time-base with a frequency range of 
5 c/s to 200ke/s; anamplitude-stabilised time- 
base for 5c/s to 150 ke/s (calibrated), and 
250 ke/s (uncalibrated); an a.c. amplifier for 
5c/s to 1-5 Me/s; a d.c. amplifier for 0 c/s to 
5 Mc/s; a two-beam switch unit and a five- 
beam switch unit. Since each unit has its 
own power pack, interference between units is 
eliminated. 

The basic equipment, as illustrated in Fig. 12, 
consists of a console cabinet, which houses 
the cathode-ray tube panel and its associated 
power pack, and provides a total panel space 
of 6lin of standard (19in wide) rack. For 
transportability the console, which measures 
approximately 3ft 6in by 2ft square, is mounted 
on tyred castors. 

A 6in cathode-ray tube is mounted with its 
screen centrally disposed between the control 
units in the sloping front, which forms the 
crt. panel. The tube is provided with a 
retractable hood and a graticule made of }in 
Perspex engraved on both sides for anti- 
parallax readings. A pair of deflecting coils 
provides an adjustment for deflecting the beam 
in any desired direction ; direct access to the 
plates is provided through sockets at the rear 
of the console. 

There are three identical rectangular spaces 
in the panel to allow for the mounting of the 
smaller auxiliary units—the stabilised time- 
base unit on the left of the screen, the amplifier 
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unit on the right, and the grid modulation 
unit below the screen. Smaller panels on each 
side of the grid modulation unit house the 
calibration units, while the narrow panel 
immediately below the screen carries the tube 
controls. 

The larger auxiliary units, such as the beam 
switches, the semi-automatic time-base, power 
packs, &°., are accommodated in the vertical 
portion of the front of the console or in the 
rack space at the rear. Normally the stabilised 
e.h.t. power pack, which forms part of the 
basic unit, is mounted as the upper unit of the 
rear rack-space. Any unoccupied mounting 
space is covered by blank panels and can be 
fitted, on request, with blank chassis, upon 
which the user can build apparatus to his own 
requirements. Power 
supplies are fed between 
units by multi-way plug 
and socket connections 
so» that installation of 
a unit involves only 
the insertion of one or 
two multi-way plugs 
and the bolting of the 
unit to the console 
frame. The basic unit 
consumes approximate- 
ly 60W. 

The calibration de- 
vice, which is nearly 
independent of the mains supply voltage, 
consists of a geometrically symmetrical neon 
stabiliser tube, which can be fed with a d.c. 
or a.c. supply at 50 c/s. 

The double-beam switch unit consists of two 
amplifiers electronically switched to be opera- 
tive alternately, whereby the c.r.t. screen gives 
the impression of a simultaneous display of 
two input signals, one from each amplifier. 
Three switching frequencies are provided, but, 
if desired, the switch can be locked to an 
external linear time-base, each channel being 
operative during alternate strokes of the 
time-base. 

Similar principles are used in the five-beam 
switch unit, which provides for the display 
of five different working signals, apparently 
simultaneously. It consists of five amplifier 
channels, operated in turn by a ring of five 
counting circuits. A switch allows the cir- 
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FIG. 12—UNIVERSAL OSCILLOSCOPE—CINEMA 
TELEVISION 


cuits to be changed, so that two, three or four 
“‘ beams ” can be used, the remaining channels 
being completely suppressed. This unit is 
particularly useful in studies of mechanical 
or electrical oscillation, phase-shift compari- 
sons and wave-form investigations. 

Various auxiliary units are being developed 
and the manufacturers state that the following 
units will shortly be marketed: a cathode 
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follower probe unit, a single-stroke time-base 
with offset, a semi-automatic time-base, a 
d.c. amplifier for 0 c/s to 10 Mc/s, and an ampli- 
fier and trigger unit for grid modulation, 


British AMERICAN RESEARCH, LTD. 


A neat method of transmitting rotary 
motion into a vacuum system, without intro- 
ducing undesirable leakage, is embodied in the 
rotary bellows seal, which was exhibited by 
British American Research, Ltd., Glasgow, 
8.W.2. 

The normal method of introducing rotary 
motion without leakage is to fit on the rotating 
shaft a rotary gasket kept in place by the 
external atmospheric pressure. Difficulties 
which arise, due to wear of the gasket, when 
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FiG. 13—-ROTARY BELLOWS SEAL—BRITISH AMERICAN RESEARCH 


continuous shaft rotation is required, may be 
overcome by the use of a flexible bellows, 
which forms the basis of the equipment under 
review. 

Referring to Fig. 13, which shows the 
general construction of the rotary bellows 
seal, rotation of the shaft A is transmitted 
through a crankshaft B (which is spigoted to 
a plate C) to a tube D within the vacuum 
system. 

A flexible metal bellows is soldered at one 
end to a lid and at the other to the spigoted 
plate. This assembly forms an effective seal ; 
atmospheric air leaking between the shaft A 
and the lid is sealed. within the bellows, 
the outside of which is open to vacuum via 
the tube D. 

As indicated by Fig. 13, the rotary bellows 
seal is easily installed by drilling a hole in 
the vacuum vessel. A nut on the inside of the 
vessel wall holds the assembly in place, a 
rubber gasket being placed between the seal- 
housing and the vessel wall to effect a vacuum 
joint. The admittance hole for the equip- 
ment described is #in, the maximum torque 
is 3 lb-in., and it is stated that a vacuum of 


10-*Hg can be maintained. 
(To be continued) 


—————»~—_—_ 


Locomotive Diesel Engine 
Manufacture in Canada 


Dominion ‘Engineering Works,  Lid., 
will produce 1000 h.p. engines for the diesel- 
electric switching locomotives manufactured 
by Montreal Locomotive Works, Ltd., for use 
on Canadian and foreign railways, according 
to a recent joint announcement by the two 
firms. The Dominion Engineering will manu- 
facture the ‘“‘ Alco ” supercharged diesel engine, 
which was developed and produced in the 
United States by American Locomotive Com- 
pany, an affiliate of Montreal Locomotive 
Works. It has been estimated that plant 
preparations for the new production line at 
the Lachine plant will cost approximately 
750,000 dollars and it is expected that the 
first “‘ Alco” engine will come off the produc- 
tion line by next August. The arrangement 
between the two firms follows a trade agree- 
ment completed last May between Canadian 
General Electric Company, Ltd., and Montreal 
Locomotive Works, Ltd., calling for C.G.E. 
to manufacture all necessary electrical equip- 
ment. Montreal Locomotive Works has fifty 
diesel-electric locomotives of 1000 h.p. now 
on order, including twenty each for the Cana- 
dian National Railway and the Canadian Pacific 
Railway. 
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QUIETENING THE OIL ENGINE 


A FEW days ago we were afforded the 
opportunity of a trial run in a standard 
London Transport “ RT ” bus, fitted with the 
experimental modifications to its fuel injec- 
tion equipment which were mentioned by 
Lord Latham, Chairman of the London 
Passenger Transport Board, as being one 
of the items on the Board’s experimental 
programme. The very noticeable decrease 
achieved in diesel knock when idling and in 
general combustion noise under load and 
during acceleration is indeed a welcome 
development. The credit for it must go to 
the Atlas Diesel Company, of Sweden. An 
initial set of equipment was obtained from 
Sweden by A.E.C. Ltd., of Southall, and as 
a result of satisfactory tests a further six sets 
were put in service by London Transport in 
collaboration with A.E.C. Ltd., and C.A.V. 
Ltd., of Acton. C.A.V. Ltd., has meanwhile 
obtained manufacturing rights in this country 
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for the equipment and is carrying out 
further development work. Trials sre in 
hand with the six sets of experimental 
injection equipment, the first set having been 
fitted to an “‘ RT ”’ bus in April, 1948. They 
have been run for distances up to 38,000 miles 
each with no attention whatever to the 
injection equipment, proving that no rapid 
deterioration occurs through the lower 
injection pressures used. Preliminary reports 
are satisfactory as regards fuel consumption 
and performance. It therefore appears that, 
after sufficient time has been allowed to 
draw up a servicing technique for setting and 
testing the injectors and other modified 
parts, there will be nothing to stand in 
the way of the manufacture and general 
adoption of the equipment, provided the 
vehicle operator can be induced to ask 
for it and to pay the small extra cost 
of manufacturing the equipment. London 
Transport has set a good example in attaching 
sufficient importance to the reduction of the 
noise made by its vehicles to take these 
practical steps. 

Tn assessing the value of the new develop- 
ment, which we describe in detail on page 392, 
there are certain points to be borne in mind. 
The influence of the delay period on the com- 
bustion of fuel in the compression-ignition 
engine is well known as being the cause of 
the uncontrolled burning of the first part of 
the fuel injected, which is accompanied by 
extremely rapid pressure rise and consequent 
knock. When active combustion begins at 
the end of the delay period, the rapidity of 
the pressure rise depends largely upon the 
amount of fuel which has been injected 
during that period. It follows that if the 
delay period can be shortened, or, alterna- 
tively, if during the delay period the rate of 
fuel injection can be reduced, the ensuing 
rate of pressure rise will be reduced, with 
benefit in the forms of less noise and less 
shock loading of the running gear. Shorten- 
ing of the delay period, the first alternative, 
for a given engine requires improved ignition 
quality in the fuel—that is, an increase in 
cetane number. Unfortunately, we shall 
probably have to make do in future with 
diesel fuels of lower rather than higher 
quality, if the expected future economics of 
crude oil refining are borne out. There is, 
therefore, left the second alternative—the 
reduction of the initial rate of fuel delivery 
to the combustion chamber, commonly 
called ‘‘ pilot injection,” which has long been 
known to be effective in improving the con- 
trollability of combustion. Many designs 
of fuel injection equipment have been 
patented which claim to achieve this result, 
but it appears that none has up till now been 
sufficiently practical or suitable for the high- 
speed, road-velficle oil engine. There are 
two ways of obtaining a low initial rate. of 
injection without impairing the efficiency 
of the combustion cycle. The first, on which 
the Shell-Mex group has already published 
information, is to inject a small quantity of 
fuel ahead of the main charge. This “ pilot ”’ 
charge begins to burn after the usual delay 
period, but the quantity is small and the 
uncontrolled pressure rise is much less than 
normal. The main charge is timed for 
injection just as this initial combustion 
begins, and as flame has already been pro- 
pagated, it burns smoothly under the control 
of the chosen rate of injection, which is 
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made high enough to retain the maximum 
cycle of efficiency. The second way—tiie 
way now under experimental road trials — 
avoids the complications of the distinct 
break in injection involved in the first. [t 
aims at a continuous injection, the first part 
at a low rate lasting for the delay period 
followed without interruption by the secoid 
part at a higher rate. On the road—on b.is 
work, at least—it has been ascertained tht 
with this system as at present developed 
there is no increase in fuel consumpticn, 
although we understand that on bench tests 
there is an increase in torque at the lower 
end of the speed range and a decrease ii 
torque at the upper end. To many operators 
this alteration of the torque characteristic 
to a more “drooping” curve may appear 
as an advantage. In any case, the amount of 
power lost at higher engine speeds is not 
great, and is insufficient, we understand, to 
be noticed by the driver on the road. 

The switch-over begun some twenty years 
ago from petrol engine to oil engine for heavy 
road vehicles was certainly attended with 
economic advantages, but unfortunately 
at the same time was accompanied by loss of 
refinement of running. The oil engine is 
rougher, noisier and imparts more vibration 
to the vehicle frame than the petrol engine 
does, in spite of efforts made to isolate it by 
flexible mountings, fluid fly-wheels and 
sound insulation. Rather naturally, as a 
result of the competition between the two 
power units, research and development pro- 
grammes were at first primarily directed 
towards lowering the specific fuel consump- 
tion and improving the reliability of the oil 
engine. But quietness of the engine contributes 
much, as petrol engine builders already know 
well, to the comfort of riding in a vehicle, 
whether it be a bus or a lorry. The work 
discussed here thus forms a continuation of 
that steady improvement in the comfort 
and convenience of passenger and other 
vehicles that was so obviously observable 
before the war and will, no doubt, again 
be seen in the post-war years. Moreover, 
it may well bring about a very welcome 
reduction in the din of crowded city streets. 


THE ENGINEERS’ GUILD 

Last week, for the first time, we believe, 
in its existence, the Engineers’ Guild held a 
conference of the technical press. As our 
readers are no doubt aware, we have taken 
a great interest in the fortunes of that body 
ever since it was set up shortly before the 
war. Our interest has been and continues 
to be almost paternal. For the origins of the 
Guild can be traced to correspondence printed 
in our columns following upon the appearance 
of a leading article on the salary and status 
of engineers. A number of those who con- 
tributed to that correspondence got together 
and called a meeting at which the Guild was 
formed. Unfortunately, war broke out before 
the Guild was really firmly established. But as 
a consequence of the loyalty of its then small 
membership it survived that difficult period 
and is now able energetically to pursue its 
objects. The purpose of the conference was 
to engage the sympathy of the technical press 
for the activities of the Guild and through 
the help of that press to bring its work to the 
notice of qualified engineers throughout this 
country. 

In the technical field the needs of pro- 
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fessional engineers are well provided for. 
The major engineering institutions have 
developed over decades from small societies, 
whose object it was to bring engineers to- 
getnuer to discuss matters of common interest, 
into great national bodies which, amongst 
their other services, encourage research and 
invention, provide a means for the circulation 
and discussion of technical papers and lay 
down the standards of education and train- 
ing without the attainment of which no man 
can be said truthfully to be a fully qualified 
professional engineer. But though those 
institutions by their insistence upon high 
standards of education and _ professionali 
practice, and by the wise advice that they 
can and do give to Government departments, 
committees, and other bodies, have certainly 
contributed very much to raising the status of 
the engineering profession as a whole, that 
consequence has been a by-product rather 
than @ first consequence of their main 
functions. As chartered learned societies 
they cannot set out directly to raise the 
status or salaries of their members. Their 
concern is to raise the standards of applica- 
tion of theory and practice in the science 
and art of engineering. The Engineers’ Guild 
was set up to do directly what the insti- 
tutions could do only indirectly. Its primary 
aim at first, a natural outcome of its origins, 
was merely to raise the salary and status 
of the engineer. That aim has never been 
forgotten. But very soon after its formation 
a less purely selfish concern with the material 
interests of its members developed. The 
responsibilities of professional engineers to 
the public were recognised, and it was seen 
that improved status and higher salaries 
could follow only from a better appreciation 
by the public of the way in which engineers 
carried their responsibilities. The aims 
of the Guild, to quote from a speaker at the 
conference, have now become “to further 
those professional interests, which have a 
bearing on the welfare of the members of the 
profession, the maintenance of unity, public 
usefulness, honour and interests of the engi- 
neering profession.” From a very early 
stage it was recognised that if it was to 
achieve its ends the Guild must ensure that 
its members were fully qualified engineers. 
During its very birth pangs, therefore, at a 
well-attended meeting, it was boldly decided, 
against the views of many of those present, 
that membership should be restricted only 
to corporate members of the major engineer- 
ing institutions. The Guild thus emphasised 
—even if somewhat unconsciously at that 
time—its conviction that its work must 
be complementary to and not in conflict 
with that of ‘the engineering institutions. 
The consequence has been that certain 
Members of Council of those institutions 
have found it possible to serve the Guild, 
in their individual capacities as acknow- 
ledged leaders of the engineering profession, 
upon its Council. This rigid and very 
desirable restriction of membership, it will 
be noticed, distinguishes the Guild from other 
bodies having in certain fields similar though 
by no means identical objects. 

So far, it has to be admitted, the 
Guild has not done very much to further its 
aims, although in fact it has done more than 
is observable at first sight through back- 
ground ‘activities such as negotiations with 
public bodies in the interests of groups of 
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members. Such work, though often trouble- 
some, receives less notice than is its real 
due in the bald statement in an annual 
report that is all that can usually be given it. 
But the potentialities of the Guild are large. 
As a single instance cf its potential value 
we quote again from the conference. 
“The status of the profession of engi- 
neering cannot be considered satisfactory 
as long as any anomalies exist on the meaning 
of a professional engineer.” That statement 
raises the question as to whether engineers 
in this country should be “ registered,” as 
they are elsewhere. A Guild well representa- 
tive of the views of qualified engineers should 
be capable of expressing an authoritative 
view upon that matter. The Guild aims, 
to quote once more from the conference, 
“ at assuming a position where, on questions 
affecting the interests of engineers, it could 
speak on behalf of the profession as a whole 
in offering advice to Government depart- 
ments,” and presumably to other bodies as 
well. But, obviously, it cannot do so unless it 
represents a large fraction of all the qualified 
engineers in this country. It regards its 
foremost task, therefore, as that of increasing 
its membership, and it is tackling that problem 
by setting up numerous more or less autono- 
mous branches in different parts of the country. 
There seems to us a still further object 
to be pursued. For that object has a very 
direct bearing upon the status that the public 
assigns to engineers. The work of statesmen, 
administrators, lawyers, accountants, doctors 
&c., is obviously essential to the organisation 
and health of complex modern societies. But 
their work would go almost for nought did 
not engineers, working less obviously in the 
background, feed, clothe, house and transport 
the people and provide them with heat, water 
and power and the means of disposing of 
wastes. It should be, and, no doubt, is, 
one of the objects of the Guild to bring home 
to the public at large, and to its members as 
well, how enormous is the debt of modern 
civilisation to the work of engineers. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


LOCOMOTIVE STANDARDISATION 


Srm,—In your issue of March 25th, Mr. 
F. A. 8S. Brown comments upon certain aspects 
of locomotive practice, between 1925 and 1948. 
In the absence of published information on the 
subject of the locomotive exchanges of last 
summer, it would be interesting to know on 
what grounds he draws the conclusion that 
the G.W.R. engines performed very badly on 
Barnsley coal; nor in the absence of specific 
data can one appreciate why the running of 
dynamometer car trials in the Western Region, 
including a number on routes and services other 
than those concerned in the exchanges of 1948, 
should reveal ‘“‘the level to which Swindon 
engines have fallen. .. .” 

More information should be forthcoming 
before remarks of this character are made. 

O. S. Nock 

Bath, March 30th. 





CIVIL SERVICE ENGINEERS 


Sm,—I am sorry that your leading article 
on March 18th on “‘‘ Civil Service Engineers ” 
paid no tribute to the work of those engineers 
in securing the appointment of the Chorley 
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Committee. It is worth recalling that one of 
the two main factors leading the Government 
to appoint the Committee was the carefully 
documented claim by the Institution of Pro- 
fessional Civil Servants for substantial improve- 
ments in the hierarchy of the engineering 
classes. 

Engineers in the Civil Service have not been, 
and are not, content to sit quiet under their 
many disabilities, but are actively concerned in 
remedying them. Their activities in securing 
the appointment of the Chorley Committee 
and in submitting evidence strong enough to 
influence the Committee to present a very 
helpful report are now being continued by 
negotiations to secure the full points of that 
report. 

In this connection, it must be said that engi- 
neers in the Civil Service are suffering from low 
pay, not only in senior appointments, but 
throughout the engineering classes. It is the 
whole range of pay and career as well as the 
securing of important key posts adequately 
remunerated that is the subject of the Institu- 
tion’s present negotiations. 

STaNLEY Mayne, 
General Secretary, The Institution 
of Professional Civil Servants 
London, 8.W.1, March 29th. 





The Institution of Mechanical 
Engineers 


At the recent annual general meeting of the 
Institution of Mechanical Engineers, Dr. Herbert 
J. Gough, C.B.E., F.R.S., was inducted as 
President for the ensuing year. Dr. Gough was 
educated at University College School and 
London University, where he obtained an 
Honours Degree in the Faculty of Engineering 
and subsequently received the degree of D.Sc. 
He served an apprenticeship with Messrs. 
Vickers, Sons and Maxim from 1909 to 1913, 
and served a further year with Vickers, Ltd., as 
designer draughtsman on naval and military 
weapons and other armament. Early in 1914, 
Dr. Gough joined the scientific staff of the 
Engineering Department, National Physical 
Laboratory, and in 1930 succeeded Sir Thomas 
Stanton, F.R.S., as Superintendent of the 
Department. In 1938 Dr. Gough became the 
first Director of Scientific Research to the War 
Office, and, later, to the Ministry of Supply, and 
in‘ 1942 he was appointed Director-General of 
Scientific Research and Development in the 
Ministry of Supply. In September, 1945, Dr. 
Gough took up his present appointment of 
engineer-in-chief of Lever Brothers and Uni- 
lever, Ltd. He became a member of the Insti- 
tution in 1933, and in the same year was elected 
to Fellowship of the Royal Society. The ballot 
for the Council of the Institution has resulted 
in the election of Dr. R. W. Bailey, Wh.Sc., 
F.R.S., and Sir Claude Gibb, D.Sc., F.R.S. as 
Vice-Presidents, and Mr. G. N. Haden, Sir 
George H. Nelson, Sir F. Ewart Smith, Captain 
G. T. Smith-Clarke, Major-General W. 8S. Tope, 
Mr. G. Varley, and Mr. R. R. Whyte (associate 
member) as ordinary members. Honorary 
membership of the Institution has recently been 
conferred upon Professor F. C. Lea, D.Sc., 
Wh.Sce., President in 1943-44, and Professor 
John Orr, B.Sc., LL.D., Professor Emeritus of 
Mechanical Engineering, University of the 


Witwatersrand. 


—_—_———_—_ 


JorntT MEETING OF STUDENTS AND GRADUATES, — 
On March 23rd the annual joint meeting between 
the Association of London Students of the Institu- 
tion of Civil Engineers, the London Graduates’ 
Section of the Institution of Mechanical Engineers, 
and the London Students’ Section of the Institution 
of Electrical Engineers was held at the Institution 
of Civil Engineers, Great George Street, where a 
large gathering heard three short papers on ‘“‘ The 
Development of the British Road System,” ‘‘ Motor 
Vehicle Development from Specification to Produc- 
tion Design,” and “‘ Present-Day Street Lighting.” 
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Rockets and Space Travel. By Witty Ley. 
London: Chapman and Hall, Ltd. Price 
18s. 

WHEN such prominent men as Mr. Forrestal, 

the United States Secretary of Defence, are 

calmly speaking about space stations as 
developments in the guided missile pro- 
gramme, it would be foolish to ignore the 
matter presented in this first British edition 
of Willy Ley’s book, which first appeared in 

May, 1944, in the United States under the 

title of “‘ Rockets, the Future of Travel 

Beyond the Stratosphere.” 

Before Hitler came into power, Willy Ley 
was the Vice-President of the Verein 
fir Raumschiffahrt (German Rocket 
Society), but he left Germany in 1935 to 
reside in the United States of America. He 
helped to build and fire liquid fuel rockets at 
a time when nearly everyone in these islands 
thought that the rocket was only of use on 
the fifth of November. Essentially, how- 
ever, the book is a non-technical work, which 
traces the idea of man leaving his native 
planet to journey to other celestial bodies. 
From the earliest history Ley records how 
the idea of extra-terrestrial travel marched 
step by step with the discoveries of astro- 
nomical science, receiving periodic setbacks 
when many astronomical bodies were shown 
to be not capable of supporting earthly life. 
After dismissing the fanciful schemes for 
neutralising gravity, the fantastic space guns 
and other apparatus of the fiction writers, 
Ley shows that the rocket principle of direct 
reaction is the only practical method of 
imparting sufficiently high velocities to 
vehicles so that they can escape from the 
gravitational attraction of this planet. 
Stressing the important point that it was 
only the development of the rocket as a 
prime mover which brought the idea of 
interplanetary flight from the sphere of the 
dreamers and romancers to the domain of 
practical engineering, he then proceeds to 
outline its history. 

From the time when the Chinese used war 
rockets against the invading Mongols, he 
traces the fascinating story of the rocket 
which culminated in Peenemunde and the 
mass of rocket devices produced during the 
recent conflict. It is unfortunate that he 
is not quite accurate in some of his data 
relating to the German guided missiles, but 
in a period when articles on rockets sometimes 
become out of date almost before they can 
be printed, such slips are only to be expected. 
The author set himself an immense task 
when he attempted to tell the story of 
rocketry, finding as he proceeded that his 
book had to be enlarged, modified and re- 
printed nearly every year. The English 
edition brings the reader up to date with the 
first cycle of V2 firings from White Sands 
proving grounds. But many of the world’s 
rocket societies are somewhat unfairly 
treated in the appendices. However, the many 
garbled accounts of the pre-war German 
experiments are dispelled, so that we have 
to thank Ley for the first reliable account of 
the work of the Verein fiir Raumschiffahrt, 
which formed a background to the establish- 
ment of Peenemunde. 

The conclusion to be drawn from this book 
is that, relying upon the use of chemical fuels, 
interplanetary travel is not practical at the 
present day. Until rockets can produce a 
specific impulse at least equal to 350 secs. 
and engineers can make rockets having mass 
ratios of more than five to one, it appears 


that mankind must be content with high- 
altitude space rockets—manned and un- 
manned—artificial satellites, and the firing 
of a guided missile at the moon. It is pointed 
out, however, that the establishment of 
manned space stations which could be used 
to refuel rockets in space would enable a 
manned rocket to reach the moon and return 
to earth. Refuelling in space would obviate 
the prodigious initial fuel consumption of a 
space ship which for a straight shot at the 
moon would amount to several hundreds of 
tons of fuel per second, requiring nozzle 
throat areas of impractical dimensions. 

One serious criticism may be raised regard- 
ing the confusion of units. It would have 
been far better had Ley kept either to the 
metric or the British system rather than 
suiting his units to the locality of the experi- 
ments which he records. 

Finally, while those engineers who are 
engaged in the practical problems concerning 
guided missile design may become impatient 
during the first few historical chapters, it is 
important for them to remember that this is 
not a book on guided missiles or military 
rockets. Ley, indeed, accomplishes well the 
task he set out to complete, by tracing the 
birth and history of one of Man’s greatest 
ideas, that of the conquest of interplanetary 


space. 


Industrial Accountancy. By H. A. Simpson, 
London: Sir Isaac Pitman and Sons, 
Ltd. 1948. Price 25s. net. 

THE value to the engineer of an efficient 

accountancy system is becoming increasingly 

recognised, indeed it may be said without 
fear of contradiction that the Government’s 
requirements for detailed cost investigations 
have rendered good accounting essential 
even in those small industries which for many 
years had considered it unnecessary. Some 
engineering works which instituted modern 
cost accounting methods have been dis- 
appointed by the results, but this can largely 
be attributed to the accountant failing to 
realise the engineer’s outlook, while the 
financial accountant looked askance at his 
brother cost accountant, and spoke about 
necessity for “ reconciling ” the two accounts. 

This term, though widely used, should 

never have been introduced, and we are glad 

to see that Mr. Simpson uses the correct 
term “interlocking” and speaks of the 

‘* industrial accountant,” an individual who 

controls all the accountancy activities. In 

a small compass a very wide field is covered, 

and the whole subject is handled in a concise 

manner calculated to interest the student, 

The qualified accountant will find much 

that is suggestive and the production engi- 

neer will soon decide that a careful perusal 
of its pages is well worth while, particularly 
because the author stresses two important 
points, first, that “‘ the industrial accountant 
must not overwhelm executives with a mass 
of detailed figures,” and secondly, that “ his 
figures and facts must be news and not 
history.” We are sure that if facts are 
presented in a suitable manner foremen will 
readily appreciate their value and use them 
intelligently. When a new accountancy 
system is about to be installed in a factory 
there is much to be said for the accountant 
calling a meeting of the lower executive 
staff, putting all his cards on the table, 
explaining what is purposed, and welcoming 
suggestions or even criticisms from the 
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humblest member of the staff which wil! be 
influenced by its operation. 

The author’s proposal that all clerical work 
should be centralised in a manner similar to 
inspection has much to commend it, but 
here again it can only be done with the ‘ull 
co-operation of the works’ staff, or sub rosa 
records will be kept which may prove a 
definite menace. Having centralised his 
staff he would proceed to plan its work, mak. 
ing each clerk keep a record of each operation 
performed by him and the time taken, but 
we confess we have some misgivings as to the 
practicability of this in certain cases; at 
the same time, we are interested to learn 
that Mr. Simpson has successfully introduced 
an incentive bonus scheme for clerks and we 
should like to know how it functions. 

This book is full of interest for the produc. 
tion engineer: there is much to commend 
even if we might be tempted to offer friendly 
criticism in some places. Although our space 
is nearly gone, we should like to sound a note 
of warning as to the dangers that might follow 
the author’s proposal of ignoring idle capacity 
in assessing overhead charges for estimating 
purposes. In future editions we hope mention 
will be made of the advantages of dividing 
the year into thirteen accounting periods 
thus rendering monthly comparisons more 
useful. 


—_——— — 


Teamwork in Industry. By F. J. Burns 
Morton. London: Chapman and Hall, 
Ltd. 1948. Price 18s. net. 

THE most seasoned industrialist or factory 
manager will find much in this book to arrest 
his attention, and cause him to feel that he 
may have to modify some of his pet theories 
and ideas while the foreman and operative 
on the shop floor who read it carefully and 
intelligently will have their outlook materially 
widened, and a genuine interest awakened. 
Evidently Mr. Burns Morton is a believer in 
Alexander Pope’s dictum that “‘ the proper 
study of mankind is man,” for he rightly 
puts the human factor before all others, and 
shows in a clear and logical way how the 
fostering of a team spirit will have far-reach- 
ing and beneficent effects on the whole 
organisation. After all, no football team 
could expect success if each player only 
considered his personal ends, and the same 
principle can be applied to the greater game 
of industrial life. 

After dwelling in some detail on the 
human factor, the author proceeds to devote 
his attention in order to questions of under- 
standing people, of the principles of team- 
work, of job satisfaction, of the selection of 
staff, and their training, of incentives to work, 
of leadership, of supervision, and of discipline, 
while finally he stresses the importance of 
research, a subject which has received con- 
siderable attention in the U.S.A., but up to 
the present very little in this country. 

That successful leaders and supervisors 
are “born, not made,” is dismissed as a 
fallacy, for it is argued that intelligence 
replaces intuition, and while “ complacency 
can be a deadly disease,” training in all 
grades can be made to implant firmly the 
idea that for success you must be able to 
inspire, seeing that the old days of dictator- 
ship have been replaced by leadership. 
While we find ourselves in general agreement 
with most of the author’s contentions regard- 
ing staff, we cannot refrain from suggesting 
that his recommendations for selection are 
somewhat idealistic and could only be applied 
100 per cent were there an inexhaustible 
pool of labour from which to draw. We are 
reminded that William James said that 
“the deepestZprinciple in human nature is 
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the craving to be appreciated,” and yet we 
are told that the importance of rewarding 
commendable work is generally overlooked 
in this country, but appreciated in American 
pusiness. Certainly this is an aspect that 
should be carefully considered if there is 
to be that co-ordination between all grades 
that is essential to efficient teamwork. 

In a Foreword to this interesting and helpful 
book the Lord Forrester suggests that it 
comes at a time when the message may reach 
a great number of open-minded men and 
women, who will be brought to realise that 
there can be no teamwork without leadership, 
while leadership may be found in unexpected 
places. Whether the rank and file will be 
influenced is open to question, yet while it 
is true that “one man can lead a horse to 
water but ten cannot make him drink,” 
there can be no doubt that if managers and 
foremen assimilate the principles enunciated 
they will better be able to persuade their 
subordinates of the value of “* Teamwork in 
Industry.” 





SHORT NOTICES 


The Industrial Environment and its Control. 
By J. M. Dallavalle. London : Sir Isaac Pitman 
and Sons, Ltd., Pitman House, Parker Street, 
Kingsway, W.C.2. Price 30s.—The author of 
this work has experience of the U.S. Public 
Health Service and therefore writes with 
American practice in mind. One of his beliefs 
is that more can be done for adult health in the 
factory than by the somewhat hit-and-miss 
procedures often necessarily used by public 
administrations among the general population. 
The book is intended chiefly for engineers 
interested in controlling those factors of indus- 
trial environment which affect the health and 
welfare of workers. In the first chapter the 
scope of industrial hygiene is indicated ; other 
chapters include those dealing with the basic 
aspects of psychrometry ; atmospheric environ- 
ment ; illumination and radiant energy ; noise, 
vibration and fatigue; thermal environment ; 
ventilation ; and dust collection. By excluding 
reference to more than the underlying principles 
of the many special fields which surround the 
subject, the author has successfully kept the 
book within a reasonable compass. 





Dynamics. By 8. L. Green, M.Sc. Lond. 
London: University Tutorial Press, Ltd., 
Clifton House, Euston Road, N.W.1. Price 
10s. 6d.—The author in his preface states that 
this textbook provides a course on the dynamics 
of a particle and of a rigid body, suitable for 
students reading for the general degree in arts 
or science of the University of London. The 
book should also be of service to candidates for 
university scholarships and to first-year students 
reading for mathematical honours. Vector 
methods are introduced in the first chapter, and 
exercises follow this chapter and each succeeding 
one. Many of these exercises have been taken 
from papers set at recent final examinations 
of the University of London. A final chapter 
deals with miscellaneous examples, the princi- 
ples of which are established earlier in the book. 





Waste Heat Recovery from Industrial Furnaces. 
London: Chapman and Hall, Ltd., 37, Essex 
Street, W.C.2. Price 35s. net.—This treatise 
is based upon a series of papers presented before 
the Institute of Fuel during the sessions 1944-45 
and 1945-46. It contains the results of studies 
devoted to means whereby the heat leaving 
industrial furnaces in the flue gases may be 
recovered and made to perform useful 
work. The work is divided into principal 
sections, which, together with the authors, are 
as follows :—‘* Total Recoverable and Return- 
able Heat in Combustion Gases,” by P. O. 
Rosin; ‘Some Simplified Heat Transfer 
Data,” by Margaret Fishenden and O. A. 
Saunders; ‘‘ An Experimental Determination 
of the Factors Governing the Design of Re- 
generators, with Special Reference to Coke 
Ovens,” by T. C. Finlayson and A. Taylor ; 
“Tubular Metallic Recuperators,” by G. N. 
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Critchley and H. R. Fehling; ‘‘ Waste Heat 
Boilers,” by W. Gregson ; ‘‘ The Utilisation of 
Waste Heat in the Carbonising Industries,” by 
J. G. King and F. J. Dent; ‘“‘ Waste Heat 
Recovery in the Metallurgical Industry,” b 
J. A. Kilby, W. G. Cameron, E. C. Evans, A. H. 
Leckie, J. L. Harvey and A. E. Balfour ; 
** Waste Heat Recovery in the Glass Container 
Industry,” by W. A. Moorshead ; and “ Heat 
Transfer,” by Margaret Fishenden and O, A. 
Saunders. 





Sawing and Planing. By A. H. Haycock. 
Surrey : The Technical Press, Ltd., Gloucester 
Road, Kingston Hill. Price 10s. 6d. net.—The 
information given in this book is based upon a 
series of articles by the author and published in 
Wood. It is primarily intended for apprentices 
and newcomers to the wood machining trade, 
although those already experienced will find 
much of interest to them. In a clear, concise 
way it deals with the design, maintenance, 
operation and tooling of circular ripsaws, 
circular cross-cutting saws, dimensional saws, 
narrow bandsaws and planing machines. The 
information given is supplemented by many 
hints of a practical nature and a number of 
useful diagrams and illustrations of typical 
plant and equipment. 





Oxygen Cutting. By E. Seymour Semper, 
M.I.Mech.E. London: Iliffe and Sons, Ltd., 
Dorset House, Stamford Street, 8.E.1. Price 
10s. 6d. net.—This is believed to be the first 
book to be published dealing specifically with 
oxygen cutting, and few are more qualified to 
write upon the subject than Mr. Seymour 
Semper. The scope and use of oxygen cutting 
has been steadily increasing during compara- 
tively recent years, and it is now a very import- 
ant factor in industry. For this reason alone 
the book will be of much interest to all con- 
éerned, and its value is increased by the fact 
that the subject-matter is presented in an 
essentially practical way, although the back- 
ground theory has not been ignored where a 
deeper knowledge is likely to prove of assistance. 
Practically all standard and many special types 
of oxygen cutting apparatus and equipment are 
dealt with in detail together with their applica- 
tions, control and best means of operation. The 
information given is well illustrated and is 
supplemented by tables and a useful biblio- 


graphy. 


Aircraft Power Plants. By the Technical 
Development Staff of the Northrop Aero- 
nautical Institute, edited by Charles Edward 
Chapel. London: McGraw-Hill Publishing 
Company, Ltd., Aldwych House, W.C.2. Price 
36s.—One of a series of textbooks for mechanics, 
inspectors, maintenance engineers and shop 
foremen, “‘ Aircraft Power Plants” explains 
and illustrates in much detail the conventional 
aircraft engine. It also gives information on 
the early American jet and gas turbine engines. 
The book is profusely illustrated and is written 
in a clear style, with all technical terms ex- 
plained in detail as they occur. 








Load Conditions of Arc and Resistance Welding 
Plant on Public Supply Mains. London: The 
British Electrical and Allied Manufacturers 
Association, 36, Kingsway. Price ls. net.— 
In the past onerous conditions for the con- 
nection of welding plant to public supply 
mains have tended to discourage the greater 
adoption of electric welding, and these diffi- 
culties have been under discussion between the 
manufacturers of welding plant and the elec- 
tricity supply authorities. As a result of these 
negotiations a jont memorandum was pre- 
pared by the BEAMA in collaboration with the 
five electricity supply associations, prior to the 
vesting date last year. This memorandum has 
now been issued by the BEAMA with the assent 
of the British Electricity Authority, in the hope 
that a better understanding of the nature of the 
welding load will help supply engineers to 
appreciate that, in general, the welding load 
does not present serious supply difficulties. 
The booklet offers supply engineers and welding 
plant users a brief account of the types and 
characteristics of arc and resistance welding 
plant and the load imposed on supply mains by 
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these two types of equipment. Suggestions 
for methods of assessing the demand are also 
included. In a foreword to the booklet it is 
emphasised that the electricity supply under- 
takings that co-operated in the preparation of 
the memorandum were unanimous in depre- 
cating the three-phase to single-phase trans- 
former as a possible means of improving welding 
load characteristics, in place of the more 
generally used single-phase welding transformer 
connected across two phases of the three-phase 
supply. 


Motor Vehicle Technology, Part II. By R. W. 
Bent. London: Sir Isaac Pitman and Sons, 
Ltd., Pitman House, Parker Street, Kingsway, 
W.C.2. Price 8s. 6d.—This is the second part of 
a work written for students preparing for the 
City and Guilds of London Institute (Motor 
Vehicle Service Mechanics) examinations and 
similar examinations. It is an elementary text- 
book, but presents basic mechanics and 
dynamics applicable to the motor vehicle in a 
graphic and simple manner, followed by clear 
descriptions and illustrations of modern prac- 
tice. In this part the subjects include principles 
of internal combustion engines ; engine testing ; 
fuels and lubricants ; chassis and suspensions ; 
special transmissions ; rear axles; front axles 
and steering; and brakes. Typical examina- 
tion questions are appended to each chapter. 
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Surveying. Fourth edition, By W. Norman 

omas. London: Edward Arnold and Co., 41 
and 43, Maddox Street, W.1. Price 30s. 

Photo-Electric Cells in Industry, By R.C. Walker. 
London: Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, W.C.2. Price 40s. 


Waterbury’s Handbook of Engineering. Fourth 
edition. London: Chapman and Hall, Ltd., 37, 
Essex Street, Strand, W.C.2. Price 15s. 

Technical Descriptive Geometry. By B. Leighton 
Wellman. London: McGraw-Hill Publishing Co., 
Ltd., Aldwych House, W.C.2. Price 24s. 

Mechanical Vibrations. By R. A. Collacott. 
London : Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, W.C.2. Price 15s. 

James Clerk Maawell, F.R.S. By R. L. Smith- 
Rose. London: Longmans Green and Co., Ltd., 
6 and 7, Clifford Street, W.1. Price ls. i 

Electric Motor Maintenance. By W. 
McCullough. London: Chapman and Hall, Ltd., 
37, Essex Street, Strand, W.C.2. Price 12s. 

Geometrical Drawing. By H. Binns. London : 
The English Universities Press, Ltd., St. Paul’s 
House, Warwick Square, E.C.4. Price 8s. 6d. 

Design of Metal Cutting Tools. By Frederic L. 
Woodcock. London: McGraw-Hill Publishing 
Co., Ltd., Aldwych House, W.C.2. Price 30s. 

Hot Water Engineers’ Pocket Book. By A. C. 
Pallot. London: George Newnes, Ltd., Tower 
House, Southampton Street, W.C.2. Price 5s. 

The Colliery Year Book and Coal Trades Directory, 
1948. London: The Louis Cassier Company, Ltd., 
Dorset House, Stamford Street, S.E.1. Price 25s. 

Microwave Transmission Design Data. By 
Theodore Moreno. London: McGraw-Hill Publish- 
ing Co., Ltd., Aldwych House, W.C.2. Price 24s. 

Supercharging the Internal Combustion Engine. 
By E. T. Vincent. London : McGraw-Hill Publish- 
ing Co., Ltd., Aldwych House, W.C.2. Price 30s. 

An Introduction to Metallic Corrosion. By 
Ulick R. Evans. London: Edward Arnold ion 
Co., 41 and 43, Maddox Srreet, W.1. Price 12s. 6d. 


Road Making and Administration. Second 
edition. By Percy Edwin Spielmann and Ernest 
John Elford. London: Edward Arnold and Co., 
41, Maddox Street, W.1. Price 40s. 

Business, Legal, and Ethical Phases of Engineer- 
ing. By D. T. Canfield and J. H. Bowman. Lon- 
don: McGraw-Hill Publishing Company, Ltd., 
Aldwych House, W.C.2. Price 27s. 

Micromeritics : The Technology of Fine Particles. 
Second edition. By J. M. Dallavalle. London: 
Sir Isaac Pitman and Sons, Ltd., Pitman House, 
Parker Street, W.C.2. Price 42s. ‘ed. 

Advances in Applied Mechanics. Vol. I. By 
Richard von Mises and Theodore von Karman. 
U.S.A.: Academic Press Inc., 125, East 23rd 
Street, New York, N.Y. Price 6-80 dollars. 

Design and Cost Estimating of all Types of Mer- 
chant and Passenger Ships. Fifth edition. By 
Alexander Kari. London: The Technical Press, 
Ltd., Gloucester Road, Kingston Hill, Surrey. 
Price 50s. 
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HE Annual General Meeting of the Insti- 

tute of Metals took place on Wednesday, 
Thursday and Friday, March 30th and 31st, 
and April Ist, and extended over two and 
a half days. For the first two days the 
meetings were held at the Institution of 
Mechanical Engineers, Great George Street, 
London, 8.W.1, and for the final half-day, 
the meeting took place at the offices of the 
Institute, 4, Grosvenor Gardens, London, 
S.W.1. Unfortunately, the President—Sir 
Arthur Smout—was prevented from attend- 
ing owing to an attack of influenza. 

Included in the programme was an all- 
day symposium, on Thursday, March 31st, 
on “ Metallurgical Aspects of Non-Ferrous 
Metal Melting and Casting of Ingots for Work- 
ing.” 

At the opening of the proceedings, on 
Wednesday, March 30th, the chair was 
taken by Colonel Sir Paul Gueterbock 
(Past-President). Presenting the annual 
report of the Council, the Chairman spoke of 
the gratifying development of the work 
of the Institute during the past year. He 
commented on the steady increase in the 
volume of publications issued by the Insti- 
tute and of the continued increase in the 
membership, which, on July 31, 1948, stood 
at 3326. At the same time, the Chairman 
expressed the view that this number was 
still a small proportion of the total of people 
connected with the industry throughout 
the world who might be members. He also 
stated that the Council wished to dispel 
the impression that only papers on original 
research were acceptable for publication 
by the Institute. That, he said, was an 
entirely erroneous idea, and papers of a 
review character and those containing de- 
scriptions of plant were very acceptable. 

Dr. C. J. Smithells, seconding the Chair- 
man’s motion for the adoption of the report, 
mentioned the work being done by the 
Institute on the Joint Education Committee, 
and that of the Committee for National 
Certificates. Those activities and the fact 
that the Institution of Metallurgists was 
now able to give a qualifying degree would 
be a great help in assisting the training of 
students in the future. 


ELECTION OF OFFICERS FOR 1949-50 


It was announced that the following had 
been elected: President, Sir Arthur Smout ; 
Vice-Presidents, Major C. J. P. Ball, Dr. 
C. J. Smithells; Members of Council, Mr. 
E. A. Bolton, Mr. C. H. Davy, Dr. A. G. 
Quarrell. 

The Chairman then referred to a modifi- 
cation in the term of office of President and 
the nomination of a Senior Vice-President, 
as announced in the Institute’s Journal for 
February, 1949. The proposal was that the 
President, instead of serving for two years, 
as hitherto, should serve for only one year 
and that there should be a Senior Vice- 
President who would have an opportunity 
of obtaining an intimate knowledge of the 
Institute’s affairs for a full year before he 
succeeded to the presidency, and also act 
during that year in the absence of the Presi- 
dent. The Council, said the Chairman, had 


elected Mr. H. 8. Tasker, now a Vice-Presi- 
dent, as Senior Vice-President, adding that 
Mr. Tasker not only held a very important 
position in the industry but had devoted a 
great deal of time to metallurgical education 
and to the affairs of the Institute. 


Mr. H. S. Tasker then took the chair and 
presided throughout the remainder of the 
meetings. 

The award of the Institute’s Platinum 
Medal was then made to Dr. Hume-Rothery, 
as already announced in our last issue. 

It was then announced that the 1949 
May lecture will be delivered by Sir Edward 
Appleton, G.B.E., F.R.S., in London, on 
Wednesday, May 25th, and that the autumn 
meeting of the Institute will be held in 
Paris from October 3rd to October 10th. 
An all-day Symposium on “ Metallurgical 
Applications of the Electron Microscope ”’ 
will be held in London in November, 1949. 
The provisional date is November 16th. 

The reading and discussion of papers 
was then begun and the first paper taken 
was :— 


THE WORKING BEHAVIOUR OF PHOS. 
PHORUS-DEOXIDISED COPPERS' CON- 
TAINING BISMUTH. 


By A. P. C. Hattowses, B.Sc., A.I.M. 
(Communication from the British Non-Ferrous 
Metals Research Association) 


SyNopsIs 


The paper describes a study of the hot and cold 
working behaviour of bismuth-bearing phosphorus- 
deoxidised coppers. Non-arsenical coppers con- 
taining up to 0-1 per cent bismuth were rolled in 
laboratory trials, and arsenical and non-arsenical 
coppers containing up to 0-01 per cent bismuth 
were fabricated into tubes and strips on a works 
scale. 

An earlier study of the mechanism of bismuth 
embrittlement of deoxidised coppers indicated 
that bismuth contents higher than those usually 
tolerable would not introduce fabricating diffi- 
culties if the temperature of hot working, or of 
annealing prior to cold work, was substantially 
increased and if intermediate annealing was fol- 
lowed by quenching. 

Accordingly, two working schedules were adopted 
in the works trials, one being representative of the 
normal practice of the works concerned and the 
other modified as indicated above. It is shown that 
the modified schedule permits satisfactory working 
with bismuth contents considerably higher than 
would otherwise be permissible, and practical 
recommendations are made indicating the heat- 
treatment necessary to avoid embrittlement with 
deoxidised coppers of various bismuth contents. 
The bismuth limits are also dependent, in lesser 
degree, on the severity of the working operations 
involved. 

Laboratory tests on the semi-fabricated coppers 
illustrate the re-embrittling effect of subsequent 
heat-treatment or hot working at temperatures 
lower than those required to retain the bismuth 
in a harmless condition. 


DISCUSSION 


Mr. E. A. Bolton (I.C.I.) said this paper 
was hardly one for discussion, but rather 
for reference. He was glad the paper empha- 
sised the danger of re-embrittlement. In 
times of national stress, if we had to use 
these impure coppers, the manufacturers 
would have to take very careful note of the 
procedure required to render the high bis- 
muth less harmful. When the copper in 
the form of sheets or tubes reached the user 
that matter might, not be sufficiently re- 
garded. He could imagine these copper 
sheets or tubes going out from the manu- 
facturer in a perfectly safe state, but when 
it reached the user, the wrong treatment 
would be given, either too much cold work 
or the wrong form of heating. Therefore, 
he emphasised that if unfortunately we 
ever came to the time when we had to use 
these high bismuth coppers, the trade 
should be very carefully briefed in regard 
to the use of them. 
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The following two papers were then 
presented :— 


THE DAMPING CAPACITY OF METALS IN 
TRANSVERSE VIBRATION 
By K. M. Entwistie, M.Sc., Ph.D. 
SYNopsis 

The development is described of a method for 
the measurement of damping capacity at low 
stresses on specimens of uniform cross-section 
vibrating transversely in the “ free-free ” mode. 

The damping capacity of aluminium-rich alloys 
(R.R. 56, R.R. 88, and Duralumin) measured with 
the fully developed apparatus ranges betwoon 
0-0022 and 0-0035 per cent. The discrepan vy 
between these values and those published by 
Frommer and Murray (Journal, Institute of Met«Js, 
1944, 70, 1) for specimens of similar material in 
torsional vibration can be explained by the existence 
of transverse thermal currents in the former case. 

The changes of damping capacity during the 
ageing of Duralumin and R.R. 56 at room tempera. 
tures following solution treating and quenching 
were measured; in addition, it was found that a 
marked decrease in damping capacity resulted 
from precipitation at elevated temperatures in 
R.R. 56 and copper-beryllium, which had pre- 
viously been aged for over eighteen months at room 
temperature. 





THE EFFECT OF GRAIN-SIZE ON THE 
DAMPING CAPACITY OF ALPHA BRASS 
By K. M. Entwistte, M.Sc., Ph.D. 
SyYNoPsIs 

The effect of grain-size on the damping capacity 
of a brass in both torsional and transverse vibration 
was investigated, using apparatus which has 
already been described (Journa., Institute of Metals 
1948, 74, 373 and 1948, 75, 81). The results are 
in close agreement with Zener’s prediction of a 
contribution to damping capacity in all three kinds 
of vibration by inter-crystalline thermal currents, 
which was verified experimentally in longitudinal 
vibration by Randall, Rose, and Zener (Physical 
Review, 1939 (ii), 56, 343). 


Discussion 


Mr. W. M. Thring (B.1.8.R.A.) thought 
there were three aims in measuring damping 
capacity. The first was that of determining 
it as a commercial test to decide whether a 
material was good for absorbing vibration 
in a mechanical machine by some kind of 
ad hoc measurement under conditions similar 
to those in which the material would be 
used. Secondly, there should be an inter- 
mediate test between the commercial and 
the fundamental, to test the quality of the 
material, and, finally, there was the work 
done on very pure metals, where the whole 
object was to find out about the mechanism 
by which such metals were held together. 
Work on commercial metals would be very 
valuable in addition to work on pure metals, 
and it should be remembered that Zener’s 
idea of the relaxation spectrum was carried 
out on pure metals. 

Dr. R. F. Hanstock (High Duty Alloys, 
Ltd.), said that the section of the paper 
dealing with the effect of metallurgical 
conditions on damping capacity was par- 
ticularly interesting. The phenomenon of 
increase in low-strain damping capacity of 
Hiduminium R.R.56 and R.R.77 during age- 
ing at room temperature had been observed 
independently in the laboratories of his com- 
pany and although these observations were 
made in a torsional mode of vibration, in 
contrast to the transverse mode employed 
successfully by the author, there was a 
considerable degree of agreement in the 
results. It was evident, therefore, that 
phenomena of this type were not uncommon 
in aluminium alloys and he asked whether 
the author had any explanation of these 
effects. 

Dr. F. C. Thompson (Manchester Univer- 
sity) said that both metallographers and 
those concerned with industrial applications 
would find in damping capacity measure- 
ments a tool which could throw light on 
problems probably not dealt with so satis- 
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factorily in any other way. Before this 

per was published there were already 
excellent means of “measuring damping 
capacity under longitudinal stress and also 
under torsion, but there was no really satis- 
factory means of doing that sort of thing 
in tlexure and that was the biggest contri- 
bution which Dr. Entwistle was making. 
It was now possible to measure damping 
capacity by all three methods and it seemed 
that the results were identical. The papers 
contained the first fruits of the use of this 
new method of testing, although only the 
beginning, but they were of outstanding 
interest. The point that had interested him 
more than anything else was the astonishing 
confirmation the papers provided of the 
essential accuracy of Zener’s hypothesis. 
He could not remember any theory which 
had received more complete confirmation. 
Another direction in which damping mea- 
surements would play a very important and 
useful part was in the determination of the 
modulus of elasticity, and in the last monthly 
issue of the Journal of the Institute there 
was a very interesting paper on that aspect. 

Mr. L. Rotherham (Royal Aircraft Estab- 
lishment) said that at the R.A.E., they had 
made some measurements of the damping 
of aluminium wires by the simple method 
described by T. 8. Ké in the Physical Review 
for April, 1947, and the results showed that 
for a small grain size the viscous relaxation 
across grain boundaries gave very high 
values of damping, which could be measured 
with great accuracy with a simple procedure. 
It was encouraging to find the author 
applying his efforts to problems capable of 
analysis by methods such as those of Zener, 
and it was to be hoped he would apply these 
studies further in the many metallurgical 
problems capable of being dealt with by 
these methods. 

Dr. W. Hume-Rothery, F.R.S., remarked 
that the author’s method was satisfactory 
with single crystals but in the case of twin 
crystals it would inevitably underestimate 
the number of twin boundaries. Some work 
on this had been done at Oxford, and he 
thought that the emphasis was now changing 
from engineering problems to the need for 
light to be thrown on metallurgical prob- 
lems. 

Dr. E. Voce (Copper Development Associa- 
tion), commenting on Dr. Hume-Rothery’s 
suggestion, said he did not think that was 
so on the part of the engineer. He was 
constantly answering enquiries about copper 
alloys and was faced with a whole string of 
requests from practical people for informa- 
tion concerning damping capacity. There 
was a very real demand for the more prac- 
tical type of information on the relative 
damping capacities of various materials. 

Dr. W. F. Chubb (London) suggested to 
the author and to the author of the previous 
paper that their methods of measuring grain 
size were not strictly correct. It would be 
more appropriate if grain size was measured 
and recorded as a volume—for obviously 
it existed as a volume—instead of as a 
length or as an area. 

The author, replying to the discussion, 
agreed that a great deal more experimental 
work is required to decide the real explana- 
tion of damping capacity but suggested that 
the variation of damping capacity with 
frequency, as suggested in the papers, was 
the only way to do it. He suggested that 
if engineers wanted information about damp- 
ing capacity, they should carry out experi- 
ments themselves for the reason that mea- 
surements designed from the metallurgical 
point of: view were not generally suitable 
for engineering requirements. Damping 
capacity varied with temperature and engi- 
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neers should design experiments to obtain 
the information which they required. 

The first paper of the afternoon session 
was :— 

THE FLOW OF METAL IN TUBE EXTRUSION 
By C. Buiazny, M.Sc., B.Agr.Sc., L. Broan, 
W. 8. Gummer and D. B. THompson 
(Contribution from the Research Department, 
Metal Manufacturers, Ltd., Port Kembla, Australia) 
SyNopsis 

Experiments on billet flow were carried out in a 
600-ton vertical tube-extrusion press of Schloe- 
mann make and a 1000-ton press of Loewy make. 
Flow was studied by means of small pins inserted 
in the outside of the billets and by means of com- 
posite billets. The principal factor determining 
the type of flow is the degree to which the skin of 
the billet remains in place against the container 
wall. In a non-lubricated container, there is 
sufficient friction between brass and copper-nickel 
billets and the container wall to hold the skin of 
the billet in place, but with copper the oxide enve- 
lope formed in pre-heating appears to function as 
a lubricant for the underlying metal. In a lubri- 
cated container, brass and copper-nickel flow like 
~~ When copper is prevented from oxidising 
it flows like brass in a non-lubricated container, 
and when a layer of copper is placed around a 
brass billet the brass flows in a non-lubricated 
container in the same way as copper. 

The presence of a thick oxide layer, per se, is 
not a guarantee that the billet will exhibit the 
lubricated type of flow; the controlling factor 
appears to be whether or not the billet can slide 
within its oxide envelope under pressure in the 
container. 

The structure of the skull left in the container at 
the end of extrusion was studied microscopically. 
So distinctive are the features of skulls that they 
can be relied on to indicate the nature of flow in 
the billet. 

The structure of the plug pushed out by the 
mandrel in the early stages of extrusion was also 
studied. ‘ 

The relationship between different portions of 
the billet and different portions of the extruded 
shell was established for the two principal types of 
flow. 


DISCUSSION 


Mr. C. E. Pearson (Durham Chemicals, 
Ltd.) said that some time ago he was asked 
to investigate a case in which extruded 
rods of screwing brass showed very severe 
blistering on their surface, with oxide and 
graphite inclusions. Etched sections of the 
discard showed that the flow was completely 
altered from that which was usual in brass, 
and undoubtedly it had been brought about 
by the excessive use of a thick graphite 
grease or paste applied to the fresh container 
after every extrusion. The result was that 
the billet moved forward bodily on the lubri- 
cated surface with the consequence that the 
surface ‘‘ concertinaed”’ immediately before 
the die. Air was drawn in and took with it 
particles of oxide, scale and graphite and 
this set up blistering. That was very abnor- 
mal in the extrusion of brass and could only 
arise where there was an excessive amount 
of lubricant. Therefore it was now known 
that in this sense there were two distinctive 
types of flow, which could be called the 
lubricated and the unlubricated. A few years 
ago copper billets, although unlubricated in 
any way, tended to show this lubricated type 
of flow with its accompanying surface 
defects. These particular experiments used 
hexagonal-shaped billets and most people 
were inclined to attribute this peculiar 
flow to this fact. Crampton, in America, 
made what must now be regarded as an 
observation of some significance, viz., that 
alpha-beta brass tended to show surface 
defects in contrast with the more familiar 
near-central defects which hard brass showed. 
That observation went without much com- 
ment at the time but it was significant now. 
The present authors had shown beyond doubt 
that high-duty brass and copper billets 
differed fundamentally in their manner of 
flow. The lubricated type of flow in copper 
was clearly dependent on the oxidised scale 
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on the surface. It seemed that it did not 
act as a simple iubricant but that the 
scale adhered to the surface of the container, 
whereas the copper slid over it. There 
was a singular lack of cohesive strength 
at the metal-oxide interface. If we could 
be confident that the copper oxide was 
entirely retained on the walls of the con- 
tainer it would mean that a characteristic 
surface-type of flow would react on the tube, 
and under these conditions there would be 
the lubricated type of flow with all its 
advantages. Did the authors think it was 
too optimistic a view that we could obtain 
all the advantages and none of the disad- 
vantages of the lubricated flow? If that 
proved to be the case it might be possible 
to arrange for a suitable type of oxide 
film for copper billets to produce the same 
effect. 

Dr. W. A. Baker (Non-Ferrous Metals 
Research Association) said that the lubri- 
cating effect of copper oxide in the extru- 
sion of copper lined up very well with 
some work which his colleagues had been 
doing in the Research Association. They 
had studied the scaling of various coppers, 
mainly with the object of explaining the 
fact that some coppers shed their scales 
very easily during hot-working and rolling, 
whilst others did not. To seek an explana- 
tion his colleagues had studied the mecha- 
nical properties of the scales at elevated 
temperatures and, rather to their surprise, 
they had found that in many cases the scale 
formed had a great capacity for deformation 
in tension. In other cases, the scales were 
much less plastic and, on the whole, the 
behaviour of the different scales was quite 
well defined in terms of mechanical pro- 
perties of the bulk scale. The coppers 
which the authors had used he would have 
expected to form scales of the plastic kind 
under the conditions obtained at the walls 
of the container, so that the authors’ obser- 
vations on the lubricating effect tied up 
very well with the observations of his col- 
leagues and himself. There was one minor 
point on which he did not altogether agree 
with the authors. It was suggested in the 
paper that the copper billets actually slid 
inside the oxide coating. Was it necessary 
to make that assumption? The bulk scale 
was plastic and if it were recognised that in 
the extrusion of these copper alloys there 
was @ very substantial temperature gradient 
the scale in contact with the container wall 
must be a great deal colder than the scale 
in contact with the metal. 

Dr. R. Genders said that the main point 
of the paper was that the type of flow was 
influenced to a marked degree by lubricant 
between billet and container (which was 
agreed) and it was postulated that copper 
oxide was endowed with lubricating pro- 
perties of a high order. Some of the results 
were a little puzzling and his feeling was 
that the evidence was not yet sufficient to 
substantiate this idea, and that other fac- 
tors might also play some part. The struc- 
ture of copper oxide was not fundamentally 
that of a good solid lubricant such as gra- 
phite or molybdenum sulphide, and as the 
authors had themselves pointed out, the 
highly cupriferous oxides on certain alloys did 
not show the same behaviour. In searching 
for possible reasons for the different types of 
flow in copper and brass, therefore, it seemed 
to him that the temperature gradient from 
centre to outside of the billet was likely to 
have an appreciable effect. Bearing in 
mind that the conductivity of copper was 
so high that there was virtually no tempera- 
ture gradient, it was reasonable to conclude 
that the resulting high skin temperature 
would facilitate flow in that region and give 
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effects which otherwise might be attributable 
to lubrication. In this connection, the pro- 
perties of the oxide as a heat insulator might 
be of importance, whatever the lubricating 
effect. On the whole, he felt that on this 
question there was much more investigation 
to be done and he hoped the authors would 
continue on the present lines. 

Dr. W. A. Baker (N.F.M.R.A.) hardly 
thought the difference in the behaviour of 
the copper and brass billets could be ex- 
plained in terms of temperature gradient in 
the metal because the authors showed that a 
brass billet within a copper sleeve behaved 
as a copper billet. 


(To be continued) 


—_—_ @—___—_ 


Institute of Metals’ Dinner 


THE annual meeting of the Institute of 
Metals was concluded on Thursday evening of 
last week by a dinner at the Savoy Hotel, 
London, attended by a large company of mem- 
bers and guests and their ladies. In the regret- 
table absence, through illness, of the President, 
Sir Arthur Smout, the Senior Vice-President, 
Mr. H. S. Tasker, occupied the chair. Following 
the Loyal Toast, the toast of “ His Majesty’s 
Ministers ’ was proposed by Dr. C. J. Smithells, 
Vice-President, and acknowledged by the Lord 
President of the Council, Mr. Herbert Morrison, 
who said that the Government could not fail to 
be increasingly interested in metals. He 
wondered whether scientists and technicians, 
who sometimes prophesied that the world 
would run out of some vital commodity or other 
in’a few years time, did not underrate their 
own powers to find fresh supplies in unexplored 
territories, to exploit lower grades or more 
inaccessible deposits, or to make the valuable 
amounts stretch much further by new means 
of processing and utilisation, or by finding 
substitutes for them. As the Minister generally 
responsible to the Cabinet for scientific research, 
Mr. Morrison said that he was proud of the 
many achievements of British scientists, tech- 
nicians, engineers, managers and workers, whose 
skill and efforts were equipping the country 
with more and better metals and more and 
better tools and products made of metals. 
Sir Ben Lockspeiser, F.R.S., Chief Scientist, 
Ministry of Supply, proposed the toast of ‘‘ The 
Institute of Metals and the Non-Ferrous 
Metal Industries,” commenting in the course 
of his speech on the fact that many people 
thought of the non-ferrous industry as being 
concerned with light alloys only, although its 
activities actually covered a much wider field. 
After a response by the Chairman, the toast 
of “‘ The Guests ” was proposed by Colonel Sir 
Paul Gueterbock, Past-President, and graciously 
replied to by Brigadier-General John B. 
Ackerman, United States Air Attaché. 


—_——_—_——_ 


RapDiIo EQUIPMENT FOR THE CANADAIR IV.—We 
learn that the Canadair IV aircraft now due for 
delivery to the B.O.A.C. will be fitted with Marconi 
communication and navigational equipment. Two 
AD/107 h.f. transmitters, two AD/108 medium and 
high-frequency receivers, and two AD/7092 auto- 
matic direction finders will be installed. The two 
transmitters provide twenty crystal-controlled spot 
frequencies over a range of from 2 to 18-5 Mc/s 
and have a stability of better than plus or minus 
0-02 per cent. The power output is from 100W to 
150W. Full metering facilities permit the valve-feed 
currents to be checked during operation, and forced 
air cooling is applied to the power amplifying 
valves. Miniature crystals fit directly into holders 
on the front panel of the drive unit. For remote 
single-control frequency selection and tuning, 
special drive motors are fitted for operation locally 
or by remote control. The receivers are nine-valve 
superheterodynes with automatic gain control and 
single knob tuning, and facilities for the reception 
of C.W., M.C.W. and telephony signals. The 
AD/7092 equipment is a complete aircraft automatic 
direction finder, which provides automatic visual 
indication, aural bearings, normal ‘‘ communica- 
tion” reception, and radio-range reception (with 
simultaneous voice) arranged for full remote control. 
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Pilot Injection for Oil Engines 


RECENT demonstration at the Chiswick 
works of London Transport indicates that 
the characteristic diesel knock and combustion 
noise of the vehicle oil engine can be to a very 
large extent eliminated by a new system of 
pilot injection. Thissystem, patented by the Atlas 
Diesel Company of Sweden, has been developed 
by A.E.C. Ltd., of Southall, and C.A.V., Ltd., 
of Acton, has obtained the manufacturing rights. 
Some of the implications of the new device, 
which is at present in the experimental stage, 
are discussed on page 386. Briefly, the system 
avoids the rapid pressure rise caused by the 
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Fic. 1—CAM PROFILE 


delay period in injecting the fuel by so design- 
ing the equipment that the first part of the 
injection period is at a low rate, lasting for 
the delay period, followed without interrup- 
tion by the second part at a higher rate. By 
so doing full control of the initial stages of 
combustion can be obtained. 

The changes necessary to make use of the 
new system are entirely confined to the injec- 
tion equipment and are not very extensive, 
involving only a special pump cam profile, 
a modified pump delivery valve, and a change 
in the design of the injector nozzle. One of the 
important features of the new equipment is 
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FIG. 2—PLUNGER DISPLACEMENT DIAGRAM 


that it works at a very much lower pressure, 
some seventy atmospheres, as against pressures 
of about 175 atmospheres now commonly used. 
Two-Stace Cam 

The desired rate of injection characteristic is 
obtained by a two-stage cam, as shown in Fig. 1, 
and giving a plunger displacement of the 
type shown in Fig. 2. The pumping plunger 
is standard, with port control and a helical 
spill edge to terminate injection according to 
the load. Cut-off occurs and pumping begins 
when the cam-follower approaches the top 
of the first stage of the profile and proceeds at 
low velocity over the nose-on to the second 
stage of the cam. This phase is shown by A 
on the displacement diagram. It will be 
noticed that the follower is always rising, 
although at a low velocity, so that there is no 
interruption in pumping. Upon reaching the 
flank of the second stage of the cam, the 
follower is lifted abruptly and pumping con- 


tinues at a much increased rate until termina‘ed 
in the usual manner, when the spill-pori ig 
uncovered by the helical edge of the plunver, 
This phase is shown by B on the displacemont 
diagram. 


NozziteE DeEsiIGn 


It is found that the low initial pumping rate 
thus achieved does not result in a correspond. 
ingly low rate of fuel injection from the nozzle 
unless the latter is arranged to open at a mich 
lower pressure than that normally employed, 
The reason for this is obvious, when it is realised 
that compression of the fuel in the pipe-line 
must take place before a pressure sufficient 
to open the nozzle is obtained, and this stored 
energy produces a sudden release of fuel from 
the nozzle when it eventually opens, thus 
defeating the desired objective. Unforiu- 
nately, if the usual differential valve nozzle 
is adjusted to open at a pressure sufficiently 
low for injection to be under control, the 
pressure at which it closes again on termina- 
tion of injection will be even lower, and will 
be less than the gas pressure in the engine 
cylinder. This means that the nozzle will be 
held open by the gas pressure until pressure has 
fallen by expansion, and gases will enter the 
nozzle, causing fouling of the injection holes 
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INJECTOR NOZZLE 
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FiG. 3—SECTION THROUGH 


and other interior parts by carbon. Such a 
condition is known to cause very rapid deterio- 
ration in nozzle performance, and must be 
avoided at all costs. 

The objection is overcome by the special 
type of nozzle shown in Fig. 3. The nozzle 
needle has two lapped guide portions A and 
B, forming with the nozzle-body two separate 
spaces, C and D, in which fuel pressure can 
operate. The upper space C is in direct com- 
munication with the fuel feed passage E via the 
usual annular groove F in the upper face of 
the nozzle-body, whilst the lower space D 
communicates with the same feed passage via 
a small non-return valve G. The lower space 
also communicates via the main nozzle valve- 
seat H, with the injection holes in the usual 
manner. The valve is held down by the spring J. 

The operation of the nozzle is best appre- 
ciated by considering the opening and closing 
phases separately. When pressure rises in the 
feed passage E at the beginning of injection, 
it operates equally in both spaces C and D, 
since the non-return valve offers only negligible 
resistance to flow of fuel in this direccion. 
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Thus, the effective area of theYneedle valve 
exposed to fuel pressure during the opening 
phase is equal to the difference between the 
area Of the large guide diameter A and the 
valve seat H; in other words, the small guide 
diameter B plays no part during opening. The 
tension of the spring J is adjusted to give the 
required opening pressure, usually seventy 
atmospheres. 

When the nozzle valve has lifted, the effective 
area operated upon by fuel pressure is increased 
by the area of the valve seat H. It is this 
increase in effective area which in the normal 
simple differential valve nozzle causes the 
closing pressure to be lower than the opening 
pressure, since the product of fuel pressure and 
effective area must always equal the spring 
tension, which is sensibly constant for the 
small valve lifts employed. 

During the closing phase, the special features 
of the Atlas nozzle come into effect. Conse- 
quent upon the uncovering of the spill-port 
of the pump by the helical edge of the plunger, 
fuel pressure in the feed passage E begins to 
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FiG. 4—ARRANGEMENT OF PUMP DELIVERY 
VALVE 


fall, and with it that in the upper space C, 
with which the feed passage is in direct com- 
munication. This fall in pressure in the 
upper space causes the nozzle valve to begin 
to close under the influence of spring force. 

No corresponding fall in pressure can take 
place in the lower space D, however, since 
flow of fuel back to the feed passage is arrested 
by closure of the non-return valve G. The 
fuel in this space thus continues to be expelled 
from the nozzle holes at a pressure determined 
by the downward displacement of the needle 
valve under the influence of the spring. The 
final closing of the nozzle thus somewhat re- 
sembles that obtained with the spring-injection 
system, and pressure at the nozzle holes is 
maintained higher than the cylinder gas pressure 
until the final closure is made by the seating 
of the main nozzle valve. 

The essential difference between the simple 
differential valve nozzle and the Atlas is that 
in the latter closing of the valve is not effected 
by fall in pressure of fuel in the space immedi- 
ately in communication with the nozzle holes, 
but by fall in pressure in the supplementary 
space temporarily isolated from the nozzle 
holes by closure of the non-return valve. Inci- 
dentally, it is this feature which accounts for 
the high mileages without fouling which have 
been obtained on road tests. A normal nozzle 
set to seventy atmospheres would very rapidly 
foul, as already explained. 


DELIVERY VALVE 


The pump delivery valve is the third special 
feature of the system and is also associated 
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with the low opening pressure of the nozzle. 

The usual type of pump delivery valve, 
although provided with a retracting piston 
to avoid undesirable residual pressures in the 
fuel-line, cannot open once it has shut on the 
termination of injection. Hence the pressure 
wave set up at the nozzle by the closure of its 
valve becomes almost completely reflected at 
the closed delivery valve, and travels forward 
again to the nozzle. This wave may have 
sufficient intensity to reopen the nozzle, 
particularly if it is set at a low opening pressure, 
as in the present instance. 

Complete reflection of pressure waves at the 
delivery valve is avoided by the special con- 
struction of the Atlas valve, shown in Fig. 4. 
During the forward flow of fuel from the pump 
to the nozzle, the valve offers little resistance, 
since the small plate-valve A is free to lift off 
its seat. When the pump pressure falls at 
the end of injection, reverse flow causes the 
valve A to reseat, but unloading of the pipe- 
line proceeds by opening of the larger annular 
valve B downwards against the spring C. 
This valve will remain open until line pressure 
has fallen to the pressure determined by the 
spring loading. Pressure waves arriving at 
the delivery valve will therefore not be com- 
pletely reflected even if this return flow valve 
has temporarily shut, and so the intensity 
of return pressure waves arriving at the nozzle 
will be considerably reduced and will not be 
sufficient to reopen the nozzle. Fuel-line pres- 
sure diagrams taken near the nozzle in fact 
show remarkable freedom from the usual 
succession of pressure fluctuations following the 
termination of injection. * 

Reviewing the system as a whole, it will be 
noted that very few additional parts are re- 
quired and no new manufacturing techniques 
are involved. The nozzle is rather more expen- 
sive to produce owing to the duplication of 
the lapped guide and the addition of the non- 
return valve, but other special parts cost no 
more than those replaced. 

Notable engine quietening has been obtained, 
particularly when idling and during accelera- 
tion, and without sacrifice to fuel consump- 
tion. Cylinder indicator diagrams show that 
the usual high rate of pressure rise following 
initiation of combustion has been replaced by 
a smooth transition from the compression 
curve. 


————— 


The Iron and Steel Institute 


THE annual general meeting of the Iron and 
Steel Institute will take place in London on 
Wednesday and Thursday, April 27th and 
28th. The first day’s proceedings will open 
at 9.45 a.m. at the Central Hall, Westminster, 
§.W.1, and after the presentation of the 
Council’s reports, the following awards will 
be made: the Bessemer Gold Medal to Pro- 
fessor J. H. Andrew; the Sir Robert Hadfield 
Medal to Mr. M. W. Thring; the Williams 
Prize to Mr. J. 8S. Bryan for his paper, with 
Mr. J. B. R. Brooke, on “‘ Gaseous and Liquid 
Fuels in Iron and Steel Works,” and the Ablett 
Prize to Mr. G. 8S. Martin and Mr. M. Y. Harvey 
for their paper on “‘ The Maintenance of Elec- 
trical Machinery in Iron and Steel Works.” 

The following papers will then be presented 
for discussion: ‘The Conversion to Oil- 
Firing of the Open-Hearth Furnaces at Park 
Gate Works,” by Mr. D. F. Marshall and Mr. 
H. C. White; ‘‘ An Electrical Pressure Meter 
for Measurement of Open-Hearth Furnace 
Differential Pressures,” by Mr. 8. S. Carlisle 
and Mr. B. O. Smith; ‘‘ First Report of the 
Gases and Non-Metallics Sub-Committee,”’ 
by Mr. W. W. Stevenson, Mr. G. E. Speight, 
Mr. R. M. Cook, and Mr. T. E. Rooney; ‘‘ The 
Thermodynamics of Substances of Interest 
in Iron and Steel-Making from 0 deg. Cent. 
to 2400 deg. Cent.—Oxides,” by Mr. F. D. 
Richardson and Mr. F. H. E. Jeffs ; 
Crystal Grain Size in Silicon-Chromium Valve 
Steel,” by Mr. C. C. Hodgson and Mr. H. G. 
Baron; ‘“ Grain Growth in Silicon-Chromium 


Valve Steel,” by Mr. H. Allsop and Mr. P. W. 
Bygate, and “The Structure of Carbides in 
Alloy Steels,” by Mr. H. J. Goldschmidt. 

On Thursday, April 28th, there is to be a 
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morning session only at the Institution of 
Mechanical Engineers, Storey’s Gate, West- 
minster, 8.W.1, beginning at 9.45 am. The 
following papers will be discussed: ‘‘ The 
Charging of Open-Hearth Furnaces by Present 
Methods,” by Mr. E. L. Diamond and Mr. 
A. L. Frankau; ‘“ The Influence of Heat 
Transfer on Open-Hearth Charging Rate,” 
by Mr. M. W. Thring; ‘“ The Layout of Inte- 
grated Steelworks in Great Britain,” by Mr. 
H. H. Mardon and Mr. J. S. Terrington, and 
“The Application of Dry Coke Cooling Plants 
to Integrated Iron and Steel Works,” by 
Mr. L. H. W. Savage and Mr. A. V. Brancker. 
The meeting will conclude with a members’ 
luncheon at the Dorchester Hotel, Park Lane, 
W.1, at 12.45 for 1.15 p.m. 





Climatic and Durability Tests 
for Radio Components 


A SPECIFICATION describing the general 
conditions and procedure for durability testing 
of components for radio and other electronic 
equipment was published recently by the Radio 
Industry Council. The specification, No. 
RIC/11, is the work of the R.1.C. Technical 
Specification Committee, in consultation with 
the British Radio Equipment Manufacturers’ 
Association, the Radio Communication and 
Electronic Engineering Association, and the 
Radio Component Manufacturers’ Federation, 
and is the first produced by the committee. 
It covers approximately the same ground as 
the Inter-Services Specification No. RC.S/11, 
but caters for the industry’s own requirements, 
as distinct from those of the Services. It has 
not yet reached the stage of consideration by 
the British Standards Institution. 

The object of the Technical Spécification 
Committee’s work is to produce a series of 
radio component specifications designed to 
ensure a high standard of reliability and per- 
formance for British components during use, 
transit and storage. The first basic need 
is to devise a standard series of tests for com- 
ponents and the Specification RIC/11 is intended 
to fulfil that need. 

Accordingly, components will be examined 
and their properties measured before and 
after they are subjected to the tests, and their 
performance under test will be laid down in 
the relevant component specifications. Com- 
ponents will be classified under the headings 
according to their ability to withstand extremes 
of temperature and humidity. Supplementary 
tests for vibration, salt atmospheric corrosion 
and mould growth may also be called for. 

Copies of the specification can be obtained, 
price ls., from the Radio Industry Council, 
59, Russell Square, London, W.C.1. 





Books of Reference 


Directory of Shipbuilders, Shipowners and Marine 
Engineers, 1949. The Directory Publishing Com- 
pany, Ltd., 33, Tothill Street, Westminster, S.W.1. 
30s. net. For the third year in succession this 
directory, we note, has appeared early in the year, 
despite the various changes and corrections which 
have had to be made because ships are now passing 
from Government control to the direct control 
and possession of the shipowners themselves. 
The arrangement of the volume remains generally 
unaltered, the first half containing a list of the 
world’s shipowners and their ships, which gives 
not only particulars of the ships and their engines 
but the names of the directors and officials of the 
companies, while the second half contains similar 
information concerning shipyards and marine 
engine works. Both the telephone and telegraphic 
addresses of the companies are given throughout. 
This year the fleets operated by British Railways 
are included in a section called the Official Appendix 
which contains complete information regarding 
the various Government Departments. There is a 
separate section dealing with Classification Societies 
and a series of indexes of ships, companies, and 
telegraphic addresses, along with a personal index. 
The directory has been revised under the direction 
of Mr. John P. Taylor, the editor of The Shipbuild- 
ing and Shipping Record. 





The Iron and 


N the House of Commons on Thursday of last 

week the Minister of Supply announced the 
Government’s intentions concerning the sub- 
sidies paid on iron and steel. He said that the 
subsidies to meet the excess cost of imported 
finished steel and the import duties on pig 
iron and steel would be continued, but as from 
April Ist the remaining subsidies would cease, 
with an estimated saving to the Exchequer for 
the year 1949-50 of about £25,000,000. The 
corresponding increase in cost to the industry 
would necessarily be reflected in higher prices 
for its products. The Iron and Steel Board, the 
Minister continued, had for some time been 
making a detailed review of the price structure 
of the industry and had recommended that 
certain other price adjustments should be 
effected at the same time. 

The Minister went on to say that the new 
maximum prices resulting from the review and 
the withdrawal of the subsidies were embodied 
in Iron and Steel and Bolt and Nut Control 
Orders laid that day. The prices were designed 
to provide no more than a reasonable return on 
capital employed in each section of the industry, 
and on the best calculations possible would 
give no increase, but probably some reduction 
in the total profits of the iron and steel industry. 
The Government appreciated, the Minister 
observed, that the increases would add to the 
task of some industries in maintaining com- 
petitive prices in the export markets, but it 
would be realised that increases of the kind in 
the cost of the new materials of the steel-using 
industries, though substantial, were neverthe- 
less small in relation to the costs of highly 
enginéered products worth hundreds of pounds 
per ton of steel. Those industries would, more- 
over, still obtain their steel, in the main, as 
cheaply as their principal overseas competitors. 

The old and new prices of representative 
iron and steel products, which the Minister 
included in his statement, are shown in the 
following table :— 


Iron and Steel Price Increases 














! 
| Existing New 
maximum | maximum | Increase 
basis price*| basis price 
(Per ton (Per ton 
except for | except for 
tinplate) | tinplate) 
£s. d. £s.d.|£ s. d. 
Basic pigiron... ... 9 5 0| 917 6 12 6 
Hematite pigiron .... 10 2 6/|1116 6/114 0 
Foundry pigiron ...| 910 3/10 0 6 10 3 
Soft basic billets ...| 14 7 6/17 1 6/214 0 
Heavy and medium! 
sections... ... ....17 1 6/1913 6/212 0 
Plates soo ove oo ae OS OTDM: Cisse 2 
PE +6. os o> une ee Cras 2 O1s.4 
Wirerods... ... .... 1810 0/21 2 3/212 3 
Re-rolled bars ... .... 19 10 0 | 22 6 0/216 0 
Re-rolledsections .... 19 0 0/| 2116 0/1216 0 
Hot rolled — and} 
strip .. .| 20 5 0/23 10/216 0 
Black sheets ... ...| 25 1 0/2816 0/315 0 
Tinplate (per box) of oe ae SS 4 Of 
Cold rolled strip | 2911 6/3115 6/2 4 0 
oe | 2913 0/31 2 3;1 9 3 
MID eck = ase ~ wy ae ay CTae 8 O73 F:°6 
Forgingingots... .... 15 8 0/1716 0/2 8 0 
Alloy steel billets | 2217 3)/25 6 9/2 9 6 
Colliery arches... ..., 1916 6/23 0 3/3 3 9 
| 








* The prices shown are net, after deduction in certain 
cases of existing “loyalty rebates.” On the Iron and 
Steel Board’s recommendation the industry has agreed 
to the abolition of all loyalty rebates and the new prices 
in the Iron and Steel Control Order are net prices. 

The British Iron and Steel Federation has 
pointed out that the losses hitherto borne by 
the Government arose from a policy adopted at 
the beginning of 1946. At that date, the war- 
time arrangements in regard to steel prices, 
notably the whole Prices Fund machinery, 
were abandoned and prices were fixed at a 
uniform level for all firms without any such 
attempt to reduce inequalities of profits as 
had been necessitated by the abnormal dis- 
parities in cost which occurred during the war. 
The Government did, however, take the view 
that it would be undesirable at that time to 
allow home steel prices to be inflated by the 
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Steel Subsidies 


abnormally high freights on imported ore and 
the high prices for steel then prevailing in 
countries from which we were likely to import. 
Far from declining, those foreign prices have 
since tended to rise, so that the losses falling 
on the Exchequer increased after 1946. 

At the outset, much the most important 
element in these Exchequer losses was attribut- 
able to abnormal freight rates, which had risen 
by the end of the war to about 360 per cent 
above the pre-war level. This unprecedented 
increase was due, in part, to the loss of out- 
ward coal cargoes. In the hope that freight 
rates would return to more normal levels within 
a reasonable time, the Government decided to 
stabilise the rates charged to the iron and steel 
industry at 50 per cent above pre-war and to 
debit any excess to Government account. In 
the event, the fall in freight rates was more 
gradual than had been expected and the 
decision was accordingly taken last summer to 
charge the industry 100 per cent above the 
pre-war rates. This cost increase was carried 
by the steel industry pending the completion 
of the official price review. As a result of the 
latest decision, the industry will in future bear 
the full freight charges, which are still over 200 
per cent above pre-war. The second charge 
now being taken over from the Government is 
the loss incurred on- imported scrap and pig 
iron, which arose because the foreign prices 
of those materials were well above the British 
level. In 1946 there was a negligible sum to be 
provided under this head, while in 1947 the 
booty scrap obtained from Germany was 
charged to the industry at the British price 
and no loss appeared in the accounts ; in 1948, 
however, commercial scrap began to flow from 
Germany, the price going up to a high level as a 
result of the world shortage of scrap. Moreover, 
since November last, booty or other scrap 
acquired outside normal commercial channels 
has been charged at the price for scrap imported 
commercially. Besides these losses on imported 
steel-making materials, the Exchequer had 
also borne the cost of purchasing semi-finished 
and finished steel abroad at the high prices 
ruling in foreign countries and selling them at 
the much lower British home trade price. 

The Exchequer losses thus taken over are the 
result of abnormal elements in the post-war 
supply position, which, it may be hoped, will 
eventually disappear. For this reason the 
decision had been taken to finance them, for 
the present at least, largely by means of levies 
on producers. Thus the greater part of the 
loss on imported raw materials is being carried 
by a general levy of 26s. per ton of steel ingot 
production, representing on the average approxi- 
mately 36s. per ton of finished steel. In the 
case of steel castings, 36s. a ton is being collected 
at the ingot stage. Similarly, for semi-finished 
steel, the loss is being covered by a levy of 
13s. a ton on the home output of semis, whether 
produced for use in the producer’s own works 
or for sale to another firm. It is proposed to 
review the amounts of the levies every six 
months in relation to the import programme 
and the level of import prices, so that over a 
period the levy account may be self-balancing. 
At some later stage it may be practicable to 
charge the actual prices paid for imported 
materials to the using firms without the levy 
system, but, in view of the abnormal level at 
which import prices now stand, it is considered 
that such a course would not, in the meantime, 
be practicable. It should be emphasised that 
the industry had readily accepted the Govern- 
ment’s decision to transfer these losses from the 
Budget to the steel price structure. Indeed, 
as long ago as the end of 1947 the British Iron 
and Steel Federation expressed its willingness 
to see these so-called subsidies eliminated and 
was ready to take them over at that time. 

In reviewing the price structure, the Iron 
and Steel Board had to bear in mind the rise 
in the industry’s costs over the past twelve 
months, with its differing incidence on different 
products. Of these increases, the most 
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important is the additional cost of foreign ore, 
Other items, including coal, used by ‘he 
industry have also risen in price, while w ge 
increases have resulted from the sliding-s Pe 
arrangements relating steel workers’ wages 
movements in the cost of living and from a 
engineering wages award of October, 148, 
The general review of prices and margins !:ag 
been such that the aggregate effect of t:iose 
cost increases, in particular the increased w ige 
costs, are not being passed on to the consumer ; 
in some sections of the trade the higher out vat 
has helped in this direction. As a result of 
this upward trend of costs, the margins for 
depreciation and profit available to produ:erg 
of the primary steel products have tended to 
decline during the past two years. The Iron 
and Steel Board had, of course, kept prices 
continuously under review, following the war. 
time practice of the Ministry of Supply ; und 
before that the less formal price supervision hy 
the Import Duties Advisory Committee. Never. 
theless, the Board decided, in the middle of 
1947, to undertake a major review of the 
principles on which steel prices were fixed, with 
the object, particularly, of seeing whether the 
general relationship between the prices of the 
various products was reasonable. This examina- 
tion took considerably longer than was at first 
expected. Indeed, it was only by working at 
high pressure that the review was completed 
in time to give effect to the results at the same 
time as the transfer of the Government deficits 
to the industry. The effect of the recommenda- 
tions made by the Board is to allow some part 
of the Exchequer losses to be absorbed in the 
finishing trades, while improving the results 
on the primary products. 





Progress of British Airliners 


STATEMENTS by their respective builders 
have recently been made on the progress of 
two of the new British aircraft which are on 
order. The three Saunders-Roe “ Princess ” 
8.R.45 flying-boats are now at an advanced 
stage and the first of its type is expected to be 
delivered in accordance with schedule before 
the end of 1950. The other announcement 
concerns the de Havilland ‘“‘ D.H.106”’ jet 
airliner, which is expected to fly this year. 


** Princess ” Fiyinc-Boats 


Satisfactory progress is being made with the 
‘** Princess’ ten-engined aircraft. Three of 
these machines are now on order for B.O.A.C., 
of which the first should be delivered before 
the end of next year and the others during 1951. 
Materials for a further four have been ordered, 

The all-up weight of the ‘‘ Princess ”’ flying- 
boat will be 315,000 Ib, and its payload between 
20,000 lb and 22,000 ib for an effective range of 
5500 miles. According to the operators’ 
requirements it will be able to carry from 80 to 
100 passengers. The Bristol “ Proteus ” air- 
screw-turbine units for this machine are expected 
to be ready by the middle of 1950. 


“1—D.H.106”’ Jet AIRLINER 


Some preliminary information on _ the 
** D.H.106 ”’ machine is now available. Sixteen 
of these aircraft are being built, the first two 
for the Ministry of Supply and the remaining 
fourteen for the British Air Corporations. Pro- 
duction of this quantity has been laid down 
directly from the design stage, a policy which is 
expected to result in a substantial saving of 
time. 

The “ D.H.106” will be a low-wing mono- 
plane, with a moderate sweep-back to the wing, 
and outwardly retractable undercarriage. There 
will be four de Havilland “‘ Ghost ”’ jet engines, 
each at present rated at 5000 lb static thrust, 
and on this basis a cruising speed of approaching 
500 m.p.h. is expected. The aircraft must fly 
at about 40,000ft to achieve maximum economy, 
and the cabin, including the control room and 
luggage stowage, will be pressurised to a 
differential of 8}lb per square inch, nearly 
double the pressure commonly used at present. 
The crew will number four and up to thirty-six 
passengers will be carried. 
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The Riverlake Belt Conveyor 


AN elevated belt conveyor system 130 miles 
long, for transporting bulk freight such as coal, 
limestone and iron ore, is to be constructed 
in the United States at the cost of more than 
£50,000,000. This conveyor belt system will 
connect Lorain, Ohio, on Lake Erie, with East 
Liverpool, on the Ohio River, with spur lines 
connecting the cities of Cleveland and Youngs- 
town with the main tracks. It will take three 
years to construct, and will save industries 
in the areas as much as £11,000,000 annually 
in freight costs. 

When completed the 130-mile conveyor will 
be the longest in the world. It is being built 
by the Goodyear Tyre and Rubber Company. 
For the new project there has been developed 
a unique arrangement 
of pulleys at the end of 
each belt flight which 
turns the belt, so that 
it will be possible 
simultaneously to trans- 
port- two types of mat- 
erial in opposite direc- 
tions. 

The conveyor will run 
within a completely 
enclosed steel gallery, 
22ft above the ground 
and 18ft wide, with 
space between the belts 


for a service walk. 
The belts will operate 
noiselessly and _ the 


enclosed structure will 
eliminate dust, dirt and 
spilling of the freight. 
It will provide an all- 
weather, twenty-four- 
hour service. It will tra- 
vel at 600ft per minute, 
delivering 3400 tons of 
coal and 5400 tons of 
heavier ore per hour. 
It is estimated that the 
belt will pay for the 
cost of construction in 
twenty years, at the same time permitting rates 
low enough to save as much as 7s. 6d. a ton on 
the transportation of coal and as much as 
3s. 44d. a ton on iron ore. 

The installation will have a total of 172 belts, 
or flights, some of them more than 1 mile long. 
The main two-way line, which will be 103 miles 
long, with 27 miles of spur line, will be elec- 
trically operated, the belt movements being 
controlled by push buttons. With the control 
buttons an engineer will be able to set the 
entire series of belts in motion and divert 
either coal, limestone or iron ore into spur lines 
or storage piles. 

The Riverlake installation, as it is known, 
will have a modern coal-washing plant and 
loading and unloading facilities. For its con- 
struction will be used 151,000 tons of structural 
steel, 267 miles of rubber belting, 400,000 
troughing idler units and 217 terminal power 
units. A new corporation, Riverlake Belt 
Conveyor Lines, Inc., has been formed to 
construct and operate the system. 





A Universal Cutter and Tool 
Grinding Machine 

WE reproduce herewith a photograph of a 
universal cutter and tool grinding machine 
which is being made by A. A. Jones and 
Shipman, Ltd., of Narborough Road South, 
Leicester. This machine, which is well finished 
and has pleasing modern lines, is designed for 
internal, external and surface grinding. When 
it is fitted with a universal cutter head the 
machine can also be used for grinding a wide 
range of tools and cutters. 

The table of the machine can be traversed 
over a length of 24in and moves on vee and 
flat ways on the underslide, automatic lubrica- 
tion being provided by spring-operated rollers. 
Four rates of power traverse—12in, 23in, 44in 
and 84in per minute—are obtained by changing 
vee belts situated behind a removable cover. 
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The top table can be swivelled on a centre stud 
through 90 deg. to the left and 45 deg. to the 
right, a graduated scale being provided to 
facilitate correct setting. For taper grinding 
purposes the upper table can be swivelled up to 
7 deg. on each side of the centre line, and 
means of fine adjustment are provided for the 
purpose of making small angular corrections. 
The wheelhead has a cross traverse of 11}in 
and a fine adjustment motion can be engaged 
to use the handwheel in’ conjunction with a 
vernier scale. The wheelhead elevating hand- 
wheel is mounted on top of the column and 
can be swivelled to suit the convenience of the 
operator. Through this handwheel the head 
can be adjusted over a height of 8jin to set 
distances between 1}in to 1l}in between the 
wheel spindle centre and the centre of the work. 


The Paqneer 
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UNIVERSAL GRINDING MACHINE 


A large diameter spigot supports the wheelhead 
elevating column, which can be swung to 
120 deg. on each side of zero and can be locked 
independently in the radial or the vertical plane. 

A 0-95 h.p. motor at the foot of the wheelhead 
column is used to drive the spindle, through 
an auxiliary spindle carried through the centre 
of the column and a short vee belt. The machine 
has three wheelhead spindle speeds, 5000, 
4200 and 3000 r.p.m. 

The workhead, which can be used for either 
live or dead centre grinding, is driven through 
vee belts by a 0-33 h.p. motor. It has four 
speeds, 100, 175, 250 and 400 r.p.m. 

A variety of attachments has been specially 
designed for use with the machine and includes 
a universal cutter head, an indexing attach- 
ment, a face mill grinding attachment, vices, 
clamps, a surface grinding attachment, a tap 
relieving and sharpening attachment, &c. 





The Seizure of Metals* 
By F. P. BOWDEN, S8c.D., F.R.S.,¢ and D. TABOR, 
Ph.D.} 


THE PRESSURE BETWEEN METALS IN CONTACT 


Ir is difficult to prepare metal surfaces which 
are truly flat. Even under the most careful 
conditions of grinding and polishing which are 
used for optical surfaces, irregularities or undula- 
tions large compared with molecular dimensions 
will still be present. When, therefore, two such 
surfaces are placed in contact they will be sup- 
ported on the summits of the surface irregu- 
larities and the real area of intimate contact 
will be small. Some idea of the real area of cor- 
tact involved may be obtained by considering 
the case of a spherical surface resting on a flat 
surface under an applied load. For small loads 
the deformation at the region of contact will 

* Institution of Mech | Engineers. Abstract of 
one of two papers presented on April Ist. 

+ Reader in Physical Chemistry, University of 
Cambridge. 

} Department of Physical Chemistry, University of 
Cambridge. 
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be elastic and the area of contact and the 
stresses are given by the classical equations of 
Hertz (1881). If, however, the load exceeds 
a certain value, the stresses within the softer 
metal exceed its elastic limit and some plastic 
deformation occurs. If the von Mises or the 
Mohr criterion for plastic yielding is used, the 
classical theory shows that the onset of plastic 
deformation takes place when the mean pressure 
p across the region of contact is equal to about 
1-1Y (Timoshenko, 1934), where Y is the 
elastic limit of the metal as determined in simple 
extension or frictionless compression experi- 
ments. With increasing load the region over 
which plastic flow occurs increases, and the 
mean pressure reaches a steady value of about 


p=3Y. This part of the deformation, which 


traces the growth of the plastic region, has not 
yet received a satisfactory theoretical treatment, 
but it has been well established experimentally 
(Tabor, 1948). 

By the use of Hertz’s equations, the load 
under which the onset of plastic deformation 
occurs may be calculated. The results for a 
hard steel sphere of radius r cm, pressing on a 
flat surface of a softer metal, are given in 
Table I. The same results are obtained if the 
steel surface is flat and the softer metal is 
spherical with the radius r cm. 

For a radius of curvature of 10—‘cm the force 
required to initiate plastic deformation of hard 
tool steel is less than 10-*gm. This means that 
minute surface asperities will be deformed 
beyond their elastic limit, even at the smallest 
practical loads. Consequently, we may expect 
that the surfaces will be supported by asperities 
that have flowed plastically until their area 
is sufficient to support the applied load. These 
general conclusions are also applicable to 
asperities of other shapes. For this reason the 
area of intimate contact between metal surfaces 
depends primarily on the load and the plastic 
yield pressure of the metals and is little 
dependent on the shape, size or degree of surface 
finish of the metals. 

Intense pressure at the points of contact, 
combined with the plastic flow, will produce a 
welding together or seizure of the metals even 
under static loading. The reality of this 
“cold welding” can be illustrated by some 
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Fic. 1— Moh Hardness Scale of Metals and Metal Oxides, 
Taken from Dies’s Paper 


simple adhesion experiments recently carried 
out by McFarlane (1948). 


THE ADHESION OF METALS 


Tf a clean steel ball is pressed on to an indium 
surface with a load of lkg it is found that the 
force of adhesion is of the same order as the 
original load. That is to say, if a load of lkg 
is applied to the ball and the load is then care- 
fully removed, it is found that a normal force of 
about lkg is required to pull the surfaces apart. 
An examination of the ball shows that there is 
marked pick-up of indium on the steel surface. 
This means that the steel-indium junctions 
are at least as strong as the indium itself. 
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Similar results are obtained with lead, tin and 
cadmium. 

In the presence of thick or tough oxide films, 
or of films of boundary lubricants, the adhesion 
is considerably reduced and the amount of 
intimate metallic contact between the surfaces 
is greatly diminished. Parallel experiments 
show that there is a quantitative agreement 
between the adhesion and the friction, so that 
the intermetallic junctions which are responsible 
for the adhesion are also responsible for the 
friction. Although the friction is not markedly 
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small even though the friction may be relatively 
high. This occurred, for example, in an experi- 
ment with a tin base alloy sliding on steel. 
The coefficient of friction was 40-7, but even 
after the surface had been traversed 400 times 
the wear of both surfaces was very slight. This 
type of junction is usually formed in the presence 
of tough oxide films and sometimes in the pre- 
sence of thin sulphide or chloride films. These 
surface layers, even if they are only of molecular 
dimensions, may prevent the formation of 
strong metallic junctions if the films are not 


TaBLE I—Occurrence of Plastic Deformation 




















| Approximate Load at which onset of plastic deformation 
Metal Brinell hardness,) Yield stress, occurs (p=1-1Y), grammes 
kg per sq mm | Y,kg persqmm 
r=10em | r=10-°cm | r=0-5cm r=lem 
Tellurium-lead ... ...  ... 6 2- 8 xl0*| 8x04 2 8 
Soft copper ‘ 40 20 2-5x10-* 0-025 62 250 
Work-hardened copper 90 31 9-0x 10-* 0-09 230 910 
Work-hardened mild steel. 190 | 65 4-7x 10 0-47 1,200 4,700 
Tool steel... 350 130 3-8x 10-4 3-8 9,500 38,000 
| 














dependent upon the hardness of the metals, 
the observed adhesion is very dependent upon 
it. For example, with steel surfaces the friction 
is of the same order as that observed with tin, 
but the normal adhesion between steel surfaces 
is too small to be readily detected. The reason 
for this is that with a hard metal such as steel 
the bulk of the metal outside the plastic region 
will be elastically deformed. When the load is 
removed, the released elastic stresses break the 
small junctions one by one so that by the time 
the load is completely removed no junctions 
remain. 

Additional experiments show that the process 
of sliding, even at very low speeds, is itself 
capable of increasing the amount of plastic flow 
and the area over which welding occurs. In 
such cases the adhesion also shows a correspond- 
ing increase and even with steel surfaces the 
adhesion of the surfaces may persist after the 
load is removed. Under these conditions seizure 
has occurred. 


Tue SHEARING OF METALLIC JUNCTIONS 


This local adhesion and pressure welding of 
the surfaces at the points of contact plays a 
major part in the friction of metals and many 





Fic. 2—Taper Section of Track Produced on a Copper 
Surface when Traversed Once by a Copper Slider 
(Unlubricated) 


other solids. The frictional resistance is due 
primarily to the shearing of these metallic 
junctions and to the work of dragging or plough- 
ing the surface irregularities of the harder metal 
through the softer one (Bowden, Moore and 
Tabor, 1943). 

The part played by these metallic junctions 
in the wear between moving metals may now be 
considered. When a metallic junction is formed 
between sliding surfaces, the shearing may occur 
in four different ways. If the junction is weaker 
than the metals themselves, shearing will occur 
at the actual interface where the junction is 
formed. Consequently, the amount of metal 
removed from either surface will be negligibly 





broken up by the deformation of the underlying 
metal 

If the junction is stronger than one of the 
metals, shearing will often occur within the 
bulk of the weaker metal and fragments of the 
softer metal will be left adhering to the harder 
surface. Under these conditions the amount of 
material removed from the softer metal may 
be very large even though 'the friction is of the 
same order as that observed in cases where little 
wear occurs. This is shown, for example, when 
a soft metal such as lead slides on steel. The 
coefficient of friction » is about 1-0, and the 
wear of the lead is so marked that, after a few 
hundred traversals of the steel surface the 
lapping marks on the steel surface are almost 
entirely obscured. This type of wear gradually 
builds up a film of softer metal on the harder 
surface so that ultimately the sliding is charac- 
teristic of similar metals. Consequently, the 
friction and surface damage are very high. 

Thirdly, if the junction is stronger than both 
the metals composing the junction, shearing 
will generally occur in the bulk of the weaker 
metal, but it will also occasionally occur within 
the stronger metal itself. In this case there will 
be considerable removal of softer metal, but 
there will also be a small but finite removal 
of harder metal during sliding. In such cases, 
although the wear of the harder metal may be 
far less than that of the softer metal, it will 
still be appreciable. 

Finally, we may consider the behaviour of 
similar metals. In this case the junctions are 
of the same material as both surfaces, but the 
process of deformation and welding will work- 
harden them and appreciably increase their 
shear strength. Consequently, shearing will 
rarely occur at the interface itself, but will 
take place within the bulk of the metals. For 
this reason, the wear and surface damage of 
both sliding bodies will be extremely high. 

Examination shows that the damage of the 
metal is not confined to the surface itself. 
Work-hardening and deformation occur to a 
great depth beneath the actual worn track, 
and the effect is intensified by the sliding process 
itself. This deep-seated work-hardening is of 
very general occurrence in the sliding of metals 
and may play a major part in the wear and 
failure of metals. 


Factors FAvouRING SEIZURE 


Absence of Surface Films.—It is clear from 
the above discussion that any factor which 
favours the formation of intimate metallic 
junctions will increase the tendency to seize. 
One of the most important of these is the 
removal of surface contamination. 

Surface Temperature.—Another important 
factor is the temperature of the surfaces. At 
high temperatures the metals are more plastic 
and the junctions are larger and are more 
readily formed. Also the high temperatures 
may facilitate the removal of contaminant 
films. For this reason local high temperatures 
developed by frictional heating at the points of 
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rubbing may be of considerable importance in 
seizure, 

The important general conclusion which 
follows from this is that the area and exten: of 
contact and the amount of plastic deforma: ion 
which occurs during sliding will depend, not 
upon the mechanical properties of the solids 
at room temperature, but upon their propeviies 
at the very high temperatures which obtain 
at the points of sliding contact. 

Even in the presence of lubricant films some 
metallic contact does occur and high surface 
temperatures may be generated at these 
minute points of contact. These temperatures 





Fic. 3—Taper Section of a Track Produced when a Copper 
Slider Traverses a Copper Plate Covered with a 
Sulphide Film About 1600 A (6 micro-inches) Thick 


may be sufficient to decompose or volatilise 
the lubricant film at the critical region. The 
local breakdown of the lubricant. means, of 
course, @ local increase in the friction with a 
further rise in temperature. Consequently, 
other hot spots will grow in size and may lead 
to large-scale seizure. 


Factors RepucinG SEIZURE AND WEAR 


Oxide Films.—The contact of naked metals 
may result in immediate seizure, and if this is 
to be prevented it is essential that some film 
be interposed between the surfaces. The oxide 
films of different metals vary a great deal in 
their ability to protect the surfaces. Indeed, 
the seizure is often dominated by the oxide 
film and by the way in which it is attached to 
the underlying metal. If the oxide is very hard 
and embeds itself firmly into the underlying 
parent metal the rubbing surfaces may become, 
in effect, a lapping surface. This occurs, for 
example, with aluminium, where the aluminium 
oxide has a Moh hardness of 9 (Finch, Quarrell, 
and Wilman, 1935). On the other hand, if 
the oxide film is soft it may play little part in 
abrading the other surfaces. For example, 
magnesium forms a very soft oxide (Moh 
hardness of the hydrated oxide is only 2-5). 
If the oxide is hard, but is not firmly attached 
to the underlying metal, its behaviour will be 
very complicated. Nevertheless, the effect of 
oxides on wear has been well established by 
Dies (1943), and his table of their hardness is 
shown in Fig. 1. This figure explains his striking 
observation that a soft metal—like tin—may 
produce heavier wear of a hard chromium-steel 
disc, under conditions favouring oxidation, than 
a hard steel slider on the sgme chromium steel. 
In general, the surrounding atmosphere may 
have an important effect on the seizure, in so 
far as it affects the nature of the surface films. 
The effect is specific, as would be expected, 
and water vapour usually increases the wear 
and seizure of iron (Dies, 1943), whereas Savage 
(1948) has shown it may produce a profound 
reduction in the wear of clean graphite. 

Lubricant Films.—The amount of seizure 
between metals may be reduced to a very 
low value by the presence of even a single 
monolayer of a suitable boundary lubricant. 
The amount of metallic pick-up occurring may 
be determined by a sensitive method such as 
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electrographic analysis or the use of radio- 
active materials. 

Recent experiments show that, to be effective 
in reducing this localised seizure, the boundary 
fim must, in effect, be solid. The lateral 
adhesion between the hydrocarbon chains is 
of primary importance. With increasing tem- 
perature the lateral adhesion is overcome by 
the thermal motion of the molecules, and at 
the melting point of the film it is no longer 
effective. The melting point of metallic soaps 
is appreciably higher than the melting point 
of hydrocarbons of the same chain length. 
For this reason a fatty acid provides far more 
effective protection of the surface when applied 
to a reactive metal on which it can form a 
soap (Bowden, Gregory, and Tabor, 1945). 
The behaviour of fatty acids is thus similar 
to that of “extreme pressure” lubricants 
containing sulphur and chlorine (Greenhill, 
1948, and Gregory, 1948). These are also 
effective in reducing seizure, because they 
form surface films which are solid and: which 
are not easily penetrated. If the friction is to 
be low, the solid film must also have a low shear 
strength. This occurs with soaps and with 
some chlorinated and sulphurised hydrocarbons. 


0 


Coefficient of Friction 





0 2 4 6 
Load + hg. 
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A.—Unlubricated steel. 
B.—Steel lubricated with mineral oil. 
C.—Steel lubricated with indium film. 


Fig. 4—Comparison of Frictional Behaviour 


On the other hand (Greenhill, 1948), a metallic 
sulphide may be very effective in reducing the 
seizure, but it is not easily sheared and the 
coefficient of friction remains relatively high. 
This is shown in Figs. 2 and 3. The sulphide 
film has only reduced the friction from p=1-2 
to p=0-5, but it has produced a very marked 
reduction in the amount of metallic seizure 
at and beneath the surface. The combination 
of seizure prevention and low friction is only 
obtained if the surface film formed by chemical 
attack is both resistant to penetratién and 
easily sheared. During sliding the film itself 
may be worn away and the ability of the film 
to repair the damage, either by surface mobility 
or by rapid absorption, may also be of great 
importance. 

Soft Metallic Films.—Another effective 
method of reducing the seizure and friction 
between hard, heavily loaded metals is by the 
interposition of a very thin film of a soft metal 
between them. Fig. 4 shows the coefficient of 
friction, between clean steel surfaces (curve A), 
between steel surfaces lubricated with a mineral 
oil (B), and for steel surfaces lubricated with a 
film of indium 10-‘cm thick (C). With metallic 
film lubrication Amonton’s Law does not hold 
since the area of contact is determined largely 
by the geometry of the hard surfaces and does 
not increase very markedly with the load. At 
heavy loads the coefficient of friction may be 
very small ; in the case cited it is about u=0-04, 
which is less than that observed with the 
lubricated surfaces. The low value of the 
friction is, of course, due to the fact that the 
indium layer has a low shear strength and to this 
extent the behaviour is similar to that of soap 
films. Provided the thin film of soft metal 
does not break down, there is no appreciable 
contact or seizure between the underlying 
hard steel surfaces. With very heavy loads, 
or repeated sliding, the film may be broken 
down or worn away and there is an increase in 
friction, seizure and surface damage. 
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Lead, tin and other soft metallic films behave 
in a similar way. This use of metallic film 
lubrication can be very effective and may find 
increasing use in operations such as drawing and 
pressing, where the loads are very heavy and 
the more conventional lubricants may not be 
suitable. The effectiveness of bearing alloys 
in reducing seizure is in many cases due to this 
effect. In the copper-lead alloys, for example, 
a very thin film of lead is extruded from the 
alloy itself and smeared over the surface of the 
copper matrix. As the film is worn away during 
— it is replenished from the bulk of the 
alloy. 

Hard Metallic Films.—The wear between 
metal surfaces may be decreased by covering 
one of the surfaces with a thin film of a metal 
which in itself has good seizure-resisting pro- 
perties. For example, rhodium and chromium 
are hard metals which are very little worn by 
other metals during sliding. Thin films of 
these metals may therefore be used to protect 
surfaces from heavy wear and seizure. In 
addition, chromium has a very strong oxide 
film which is not easily disrupted since it is 
backed by a hard metal. As a result very few 
intimate metallic junctions are formed through 
the oxide layer; most of the junctions are 
formed with the oxide film itself and these 
junctions tend to shear in the actual surface of 
contact. Consequently, with chromium, the 
wear and seizure of the other surface also 
may be considerably reduced. Rhodium and 
chromium films deposited by electro-plating 
have been used with success in the protection 
of standard screw gauges, test plates, drawing- 
ties, cutting tools, cylinder liners, &c. 

The importance of film thickness was again 
demonstrated in some measurements of the 
wear of cast iron sliders (Tabor, 1942). The 
wear of the cast iron on a chrome-molybdenum 
steel surface is very heavy indeed. If the cast 
iron slider is coated with a film of chromium 
less than about 10-‘cm in thickness, the 
chromium is unable to withstand the distortion 
of the underlying metal and is rapidly broken 
up. If, on the other hand, it is more than 
about 5-10-*em in thickness, it has sufficient 
mechanical strength under the given experi- 
mental conditions and it provides very good 
wear protection. In all cases the coefficient 
of friction remained approximately constant 
at about p=—0-5. ‘ 

These experiments show that hard chromium 
films can be most effective in reducing the 
amount of seizure and wear between metal 
surfaces if the films have sufficient mechanical 
strength to withstand the distortion of the 
underlying metals, and if the plating conditions 
are appropriate. 


SumMMARY 


This account shows that, in the seizure of 
sliding metals, an important part is played by 
localised welding at the points of intimate 
contact, with the consequent formation of 
metallic junctions between the surfaces. These 
junctions are often stronger than the metals 
themselves and when sliding occurs heavy 

may be produced which is not limited 
to the interface at which intimate contact 
occurs. The extension of this localised damage 
constitutes seizure. 

This localised welding is due largely to the 
intense local pressure which produce plastic 
flow at the summits of the surface irregularities. 
Even under static conditions, or when the 
sliding speed is too low to produce an appre- 
ciable temperature rise, inter-metallic junctions 
may be formed by this process of “cold 
welding” and strong adhesion may occur. 
At high speeds of sliding, very high temperature 
flashes may be produced at the points of rubbing 
contact, and the behaviour depends not on 
the mechanical properties of the metals at room 
temperature, but on their properties at the 
actual temperatures which obtain at the regions 
of contact. In many cases, the high surface 
temperatures will facilitate the formation of 
the welded junctions, either by softening the 
metal or by partially removing surface films. 
Any factor of this sort which facilitates local 
welding will increase the chances of large-scale 
seizure. The effect of interposing surface films 
of oxide, of soft metals, of appropriate 
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boundary lubricants, or of hard metallic films 
in reducing the localised adhesion and seizure 
has been discussed. . 
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Technical Reports 


House Construction, Third Report (Post War 
Building Studies, No. 25). London: His Majesty’s 
Stationery Office. Price 2s.—This is the third and 
last report of the committee appointed in 1942 
to advise the Minister of Health, the Secretary of 
State for Scotland, and the Minister of Works, 
on economical and efficient methods of building 
houses and flats. In particular, the committee 
has been concerned with experimental methods of 
house building, and in this report it gives details 
of the construction of ten selected types of per- 
manent houses, which are not of the traditional 
brick and timber construction. Each description 
is followed by remarks on the merits or defects 
of the house, based upon an examination of the 
prototype. The report also includes some recom- 
mendations by the committee with regard to non- 
traditional systems of house construction and an 
interesting note on thermal insulation, for which 
the committee considers an even higher standard 
is required than that recommended in its first 
report. A list is given of the alternative systems 
of construction referred to in the committee’s 
three reports, and approved as suitable for deve- 
lopment or use by local authorities. 





Effect of Soil Foundation on Road Surfaces. By 
D. J. Maclean. London: H.M. Stationery Office. 
Price 1s, 3d.—The rapid development of the science 
of soil mechanics in the past ten years has made 
possible a better understanding of the causes of 
defects in road surfaces that are attributable to the 
soil foundation. 

Consideration is first given to the part played by 
the soil immediately beneath the road, which is 
relatively highly stressed by traffic loads and which 
is therefore closely associated with the structure of 
the road pavement. It is emphasised that the type 
and thickness of road construction must be selected 
with due regard to the strength of the soil layer 
stressed by traffic, and the methods used for deter- 
mining soil strength are described. 

The strength of a soil foundation is liable to 
decrease during the life of a road, and investigations 
of road failures made at the Road Research Labora- 
tory have shown that this decrease in strength is 
often caused by the ingress of water through a 

revious road surfacing. The paper refers to 

boratory studies of the movement of moisture 
through soil which have shown that the moisture 
content of the soil foundation may increase from 
other causes, such as the capillary rise of moisture 
from a water table. 

Methods of estimating the thickness of construc- 
tion for both concrete and bituminous roads are briefly 
discussed, and reference is made to a mathematical 
approach to this problem by computing the probable 
traffic stresses occurring in the road pavement and 
soil foundation. 

The paper concludes with a discussion of move- 
ments of the road surface that may be caused, for 
example, by the consolidation of the soil foundation 
due to the weight of the road structure, or by 
changes in the volume of clay soil due to seasonal 
changes in moisture content. ’ 








The Iron and Steel Board 

It will be recalled that, in October last, 
the members of the Iron and Steel Board 
with the exception of the trade union repre- 
sentatives—expressed themselves unable to 
accept the invitation of the Minister of Supply 
to serve for a further year. At the same time, 
it was announced that the Board would con- 
tinue in office pending completion of its work 





on certain outstanding major problems then‘ 


in hand. 

Last week the Ministry of Supply stated 
that a stage had now been reached when the 
Board felt that its work had been completed 
as far as was practicable and its appointment 
had therefore been terminated on March 3lst. 
The executive work hitherto carried out under 
the direction of the Board is now to be per- 
formed by a division of the Ministry of Supply 
to be known as the Iron and Steel Division. 
That division will be in the charge of an Under- 
Secretary and is to be staffed by those formerly 
serving the Iron and Steel Board. Matters 
connected with the Iron and Steel Bill, however, 
will continue to be dealt with by a separate 
division of the Ministry of Supply. 


Trade Disputes 

The number of stoppages of work 
through industrial disputes in the United 
Kingdom, reported to the Ministry of Labour 
as beginning in February, was 117. In addition, 
ten stoppages which started before February 
were still in progress in the early part of that 
month. In these 127 stoppages, the approxi- 
mate number of workers involved, directly and 
indirectly, during February was about 19,000 
and the number of working days lost was 
54,000. The.coal-mining industry accounted 
for seventy-two of the stoppages in progress in 
February, involving 8600 workers and causing 
a loss of 13,000 working days. In the metal, 
engineering and shipbuilding industries, there 
were twenty-seven stoppages in progress during 
February, affecting 4900 workers and resulting 
in @ loss of 27,000 working days. 

In the first two months of this year 233 
stoppages of work through disputes were 
reported, involving 72,000 people and causing 
@ loss of 167,000 working days. In the com- 
parable period of 1948 there were 351 stoppages, 
in which 97,900 people were involved, and 
through which 370,000 working days were lost. 


Average Weekly Earnings and Hours 

In October, 1948, the Ministry of 

Labour conducted‘one of its periodical inquiries 

into the average earnings of and hours worked 

by those employed in various industries in 

the United Kingdom. The results of the survey 

have now been assessed and are reported upon 

in the latest issue of the Ministry of Labour 
Gazette. 

About 55,000 establishments furnished returns 
suitable for tabulation, the total number of 
wage earners involved—including part-time 
workers—being approximately 6,000,000, and 
the information obtained in all cases relates to 
the last pay week in October, 1948. The figures 
show that the average eafnings of the workers 
concerned were £5 17s. 4d. during that week, 
the averages for the different age groups being : 
Men of twenty-one and over £6 17s. 11d.; 
youths and boys under twenty-one, £2 18s. 9d.; 
women of eighteen and over, £3 14s. 6d., and 
girls under eighteen, £2 9s. 5d. Compared with 
October, 1938, the percentage increases in each 
of the four groups are estimated as being 100, 
125, 129 and 167 respectively. A closer analysis 
of the Ministry’s figures reveals that the 
average earnings in the last week of October, 
1948, of all workers employed in the engineering, 
shipbuilding and electrical goods industries were 
£6 8s. 2d., those of men of twenty-one and over 
being £7 6s. In the mining and quarrying 
industry group, which does not include coal- 
mining, the average earnings of men in the week 
surveyed were £6 10s. 4d. The National Coal 
Board has collected information concerning 
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average weekly earnings in the coal-mining 
industry, and it is calculated that those of 
adult male workers in October, 1948, were, in 
cash, £8 5s. 9d., compared with £3 0s. 4d. in 
October, 1938. The weekly value of allowances 
in kind—6s. 11d. in October, 1948, and 2s. 6d. 
in October, 1938—is not included in these 
figures. 

The average hours worked during the last 
pay week of October, 1948, in the industries 
covered by the Ministry’s survey were 45-3 for 
all workers, compared with 46-5 hours in 
October, 1938, the averages for the four different 
groups being: men, 46-7 hours; youths and 
boys, 44-1 hours; women, 41-6 hours, and 
girls, 42-3 hours. In the engineering, shipbuild- 
ing and electrical goods industries, the average 
hours worked by men in the last week of 
October, 1948, were 46-6 hours, and by youths 
and boys, 43-4 hours. The figures given relate 
to the total number of hours actually worked 
in the week, including all overtime, and exclud- 
ing all time lost from any cause, but including 
any period during which workpeople were 
available for work and for which a guaranteed 
wage was payable to them. 


Iron and Steel Consumers’ Council 


The Minister of Supply has tabled 
some Government amendments to the Iron 
and Steel Bill, which are concerned with the 
duties and powers of the proposed Iron and 
Steel Corporation. One amendment provides 
for the setting up of an Iron and Steel Con- 
sumers’ Council consisting of an independent 
chairman, twenty members appointed by the 
Minister after consultation with such bodies 
as he thinks fit—which may include organisa- 
tions representing workers—and two members 
nominated by the Iron and Steel Corporation. 
The twenty members would represent the 
interests of persons consuming, using or dealing 
in the products specified in the Act, and the 
chairman—to be appointed by the Minister— 
may not be a Member of Parliament, although 
that disqualification would not extend to 
members. 

The duties of the proposed council would 
be to consider matters affecting the interests 
of consumers, including prices. Such matters, 
it is recommended, may either be the subject 
of a representation to the council or may be 
selected by the council itself as needing con- 
sideration. The council would report and make 
representations to the Minister, and the Minister 
may give directions to the Iron and Steel Cor- 
poration on any matter arising from a report 
by the council. The chairman of the Con- 
sumers’ Council, if requested by six members 
not including those appointed by the Corpora- 
tion, would be required to call a meeting, and 
from that meeting he would be entitled to 
exclude the members representing the Cor- 
poration. The council, it is specified, would 
submit a yearly report to the Minister upon the 
performance of its duties. 


Scunthorpe Steelworks Extensions 
At the end of last week, an announce- 
ment was made concerning the extensions which 
are now in hand at the Scunthorpe steelworks 
of John Lysaght’s Scunthorpe Works, Ltd. 
The project includes the installation of a new 
slabbing and blooming mill and anew continuous 
billet and bar mill. Work on these mills is 
now well advanced, and it is expected that they 
will be in production within the next twelve 
months. In addition, increased coke-oven and 
blast-furnace capacity is being provided, and 
the whole scheme is designed to bring about a 
50 per cent increase in steel ingot production, 
bringing the steel output of the works to more 
than 500,000 tons a year. 

It is stated that the total expenditure on the 
extensions, together with additional working 
capital, will be not less than £10,500,000, and 
that the provision of the finance has therefore 
been a matter of grave consideration in view 
of the Government’s nationalisation proposals. 
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The Finance Corporation for Industry, Ltd., 
has agreed to advance sums by way of loans in 
instalments amounting in all to £11,000,00. 
The money lent in this manner is to be securci| 
by trust deeds constituting a charge on tlie 
whole of the Lysaght Scunthorpe Works asset. 

It may be recalled that during the committ«.. 
stage of the Iron and Steel Bill the name if 
John Lysaght, Ltd., was removed from tlie 
Schedule of Companies to be taken over, but 
that the name of its subsidiary, John Lysaght’s 
Scunthorpe Works, Ltd., remains in tlie 
Schedule. If the nationalisation measure is 
enacted, therefore, the Government will he 
responsible to the Finance Corporation «f 
Industry, Ltd., for the repayment of loaiis 
made up to that date, and further financinz 
would also be the Government’s responsibility. 


Metal Prices 

The Ministry of Supply has announce: 
this week some changes in the selling prices of 
aluminium, lead and zinc. With effect from 
April Ist, owing to an increase in the cost of 
imported supplies, the price of virgin aluminium 
in ingot form has been advanced from £87 to 
£90 a long ton, delivered consumers’ works, 
with an addition of £2 10s. a ton for metal in 
notch bar form. The new price applies to 
metal of a purity of 99 to 99-5 per cent inclusive, 
and the existing premiums per ton for higher 
purities are payable in addition as follows : 
Minimum 99-6 per cent, £8; 99-7 per cent, 
£12; 99-8 per cent, £17; 99-9 per cent, £50 ; 
and 99-99 per cent, £100. 

The selling prices of virgin lead and zinc 
have been reduced by £17 and £5 per ton 
respectively with effect from April 4th. The 
new prices per ton delivered are as follows : 
Good soft pig lead, £106 ; good ordinary brand 
and prime western zinc, £101; refined electro- 
lytic zinc, £101 15s.; and not less than 99-99 
per cent pure zinc, £103 5s. 


Incentives for Management 

In a statement issued at the end of 
last week, the Engineering Industries Associa- 
tion has emphasised that management, equally 
with the workers, needs incentives if the 
desired industrial productivity is to be attained. 
The Association points out that there have 
been continuous and, in the aggregate, large 
new incentives given to workers ; in some cases 
through additional payments related to results, 
but more broadly through increases in basic 
wage rates. Wage demands, it is ted, 
have exceeded the degree justified by the 
incentive motive, and as a result doubt must 
now be cast upon any broad: assertion that 
increased wages necessarily result in increased 
production. In certain industries, the Associa- 
tion claims, the opposite may be the effect, 
since the earner can reach his wage target 
with less effort, and incentive is quoted as 
an excuse for demands based on non-economic 
motives. 

While much attention has been paid to the 
incentive needs of the productive wage- 
earner, the Association considers that this is 
in marked contrast to the manner in which 
incentive for other vital elements in production 
has been neglected. The Association believes 
that the freezing of any one element in the 
economic structure is unsound. The state- 
ment claims that men should move to better 
jobs in response to the attraction of changes in 
relative wage rates, managers should move to 
higher tasks, and companies should rise and 
fall in response to their ability to attract new 
capital. This organic flexibility, the Associa- 
tion asserts, is absent if wages, salaries or 
dividends are frozen. It has yet to be seriously 
denied, the statement contends, that the func- 
tions of management involve a greater burden 
of responsibility than those of the productive 
labourer, or that the remuneration payable to 
those who are qualified and prepared to shoul- 
der such responsibilities should be on a cor- 
respondingly higher plane. 
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French Engineering News 


(From our French Correspondent) 


‘THE Henin-Lietard mining group is now 
using a fabricated steel jumbo composed of a 
chassis mounted on four wheels. The front of 
the chassis carries two vertical tubular columns 
rigidly cross-braced by horizontal tubes. The 
jumbo comprises five arms, two at the lower 
and two at the upper part of the columns, 
with the fifth fixed on ¢ small, vertical column 
welded to the upper part of the frame. The 
arms are welded on to the columns, and one 
valve is fitted to admit compressed air into 
the arm whilst another valve controls the 
exhaust. The hammers are carried by reaction 
gear along which the hammer-holder carriage 
moves. In the middle of the hammer-advanc- 
ing gear is a cone fixed in a band, which simul- 
taneously clamps the cone and the arm. 
Loosening of a single bolt enables the hammer 
to rotate round the axis of the cone and the 
arm and at the same time move along the arm. 
Seven hammers are fitted on the jumbo, two 
on each of the lower arms, one on each inter. 
mediate arm, and one above the upper arm. 
The machine can easily be dismantled for use 
in pits or blind shafts and is suitable for 4m 
by 3m galleries. 


* * * 


Following the fire which caused considerable 
damage to cables at Génissiat, the Beautor 
(Aisne) electric plant has been completely 
destroyed. The explosion of a 45,000-V trans- 
former set fire to other 15,000-V transformers. 
The cost of the damage is estimated at several 
million franes. 


* * * 


Considerable hopes have been raised by the 
discovery of a new oil seam in the Herault. 
The Société Nationale des Petroles Mediter- 
ranéens et du Languedoc announced the dis- 
covery after boring for several months at a 
number of points in the area. Output is at 
present 800 litres per forty minutes and the 
oil is of good quality. Production tests are 
now taking place and other exploratory borings 
are being made to define the limit of the seam. 
At the same time natural gas has been detected 
by the Régie autonome, 60km south of Toulouse. 

* * * 


On January 1, 1949, the S.N.C.F. had 1401 
electric locomotives and coach units, against 
1377 in 1939. The total power available was 
1,666,425 h.p., against 1,553,990 h.p. in 1939. 
Other traction equipment amounted to 1001 
units in 1948, against 1038 in 1939, total power 
being 336,000 h.p., against 315,000 h.p. 

Considerable improvement in power output 
has been achieved, the increase being some 
15 per cent from 1939 to 1947. Renewal of 
equipment has enabled a saving of 560,000 
tons of coal to be made and in ten years 
experts estimate that modernisation of plant 
will reduce steam consumption sufficiently to 
save 1,700,000 tons of coal. 


* * * 


Out of the 2500 railway trucks allocated 
under Marshall Aid, 300 have arrived at Cher- 
bourg, making a total of 40,750 trucks delivered 
from America. Assembly of the parts in one 
factory has reached the rate of one every forty 
minutes. Reconstitution of French rolling- 
stock is largely dependent on American aid. 
Credits allowed by the State to the S.N.C.F. 
have. been reduced to a strict minimum. Left 
to her own resources, France would have to 
cancel all new orders for reconstruction of 
installations and slow down electrification of 
the Paris-Lyon line as well as ceasing work on 
reconstruction of stations, marshalling yards, 
&e. Suspension of rolling-stock orders alone 
would risk a complete collapse in deliveries 
in 1950. Thanks to the Marshall Plan, however, 
almost 20 milliard francs have already been 
accorded to the 8.N.C.F. over the past few 
months, of which 8465 millions are for rolling 
stock, 8500 millions for electrification of the 
Paris-Lyon line, and almost 3 milliards for 
diverse work and materials. This has enabled 
the otherwise inevitable slowing-down or 
stopping of indispensable work to be avoided. 
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Notes and Memoranda 


Rail and Road 


Motor. VEHICLE ASSEMBLY IN HoLLAND.—An 
agreement recently concluded between Leyland 
Motors, Ltd., and the Kromhout Oil Engine Works 
of Amsterdam, provides for the erection and partial 
manufacture in the Netherlands of the complete 
range of Leyland vehicles. In future, the Kromhout 
Company will also be responsible for the sale and 
servicing of Leyland products throughout the 
country. 


Roap PassENGER TRansPorRT SERvIcES.—The 
Ministry of Transport says that buses and coaches 
operated by local authorities and companies carried 
nearly twice as many passengers in the year ended 
March, 1948, as in 1937-38. The total of 8583 
million passenger journeys compares with 4526 
million pre-war. The figures, which relate to 
operators owning more than five vehicles, are given 
in a summary of the annual reports of the Licensing 
Authorities for Public Service Vehicles of the 
Traffic Areas in Great Britain covering the period 
April 1, 1947, to March 31, 1948, which have just 
been published. They include 25,800,000 journeys 
by excursions and tours compared with 11,800,000 
pre-war. Improvements in bus services are reflected 
in vehicle mileage, which increased from 1089 
million miles pre-war to 1461 million miles in the 
year under review. 


PuRCHASE OF NORTHERN IRELAND RarLway.— 
Both Northern Ireland Houses of Parliament have 
now approved the agreement made between the 
Northern Ireland Transport Authority and the 
British Transport Commission for the acquisition 
of the undertaking in Northern Ireland under the 

ment of the Northern Counties Committee. 
The Minister of Commerce has stated that the 
property to be acquired consists of the whole under- 
taking of the Northern Counties Committee in 
Northern Ireland, including the physical assets, 
land, building, rolling stock, equipment and liquid 
assets to the net value of £713,000. The undertaking 
over the past twenty-five years inclusive has shown 
a profit in nineteen years and a loss in six years. 
The net revenue has been just over £2,500,000 in the 
twenty-five years’ period. The undertaking, the 
Minister added, had been maintained at a high 
standard and the traffics were large. Goods traffic, 
for instance, in 1947 was 631,000 tons and gross 
freight revenue £330,070 ; passenger traffic 4,383,000 
and gross passenger revenue £615,075. The 
statutory price paid by the British Transport 
Commission for the undertaking under the pro- 
visions of the British Transport Act was approxi- 
mately £3,400,000 and the assets represented an 
original capital investment of £3,888,000. The 
agreement wg se for close relations and co-opera- 
tion with the British Transport Commission. 


Air and Water 


South AFRICAN LIGHTHOUSE CENTENARY.— 
Early last month a ceremony took place at the 
southernmost point of the African Continent to 
mark the centenary of the lighthouse at Cape 
Agulhas—a name which signifies “‘ needles.”” Cap- 
tain T. W. McAllen, of the Union-Castle Line’s 
mail vessel, the ‘‘ Edinburgh Castle,” gave a short 
address commenting on the services rendered by 
lighthouses and their keepers to seafarers in general. 
The lighthouse, which is 100ft high, has a light of 
12,000,000 candle power, and has undoubtedly 
saved many a ship from going to its doom on the 
sunken rocks nearby. Probably best known of the 
wrecks caused by the Agulhas Bank is that of the 
‘* Birkenhead,” which struck the reef near Danger 
Point some little way along the coast towards Cape 
Town on February 26, 1852. 


Busk STUDENTSHIP IN AERONAUTICS.—A vacancy 
has arisen for the Busk Studentship in Aeronautics, 
and the trustees — to make an appointment 
during June next. The studentship is of the value 
of about £165, tenable for one year from October 
lst ; but a student may be reappointed on the same 
terms for a second year. It is open to any man or 
woman being a British subject and of British 
descent who has not attained the age of twenty-five 
years on October Ist next. The object of the 
studentship is to enable the holder to engage in 
research, or preparation for research, in aeronautics, 
of the kind in which Edward Busk was specially 
interested. They were of the type which involved 
experimental as well as mathematical investigation. 
The student will be expected to devote his whole 
time to research on a subject approved by ‘the 
trustees and at the close of his studentship to make 
to them and to the University of Cambridge a report 
on his work; he may also be asked to deliver a 


lecture on the subject. He may not undertake other 
duties without the express consent of the trustees. 
The tenure of the studentship will depend on com- 
pliance with these conditions, and subject to the 
permission of the trustees the student may carry 
out his research either at home or abroad. Forms of 
application can be obtained from the Professor of 
Aeronautical Engineering, Engineering Laboratory, 
Cambridge. 


Miscellanea 

SHEET Meta Users’ Assocration.—The spring 
meeting of the Sheet and Strip Metal Users’ Tech- 
nical Association will be held at the Grand Hotel, 
Birmingham, on Wednesday next, April 13th, at 
6.30 p.m. Dr. H. A. Dickie will deliver a lecture 
on “Improving Bessemer Steel Quality for the 
User.” Tickets for the meeting may be obtained 
from the Hon. Secretary of the Association, 49, 
Wellington Street, London, W.C.2. 


Crry or Lonpon ScHoot Reeister.—A com- 
prehensive register, with biographical details, 
from 1837 to the present time, of masters and pupils 
of the City of London School, is being prepared for 
publication. All former masters and Old Citizens, 
whether members of the John Carpenter Club (Old 
Citizens’ Association) or not are requested to apply 
to the Editor of the Register, City of London School, 
Victoria Embankment, E.C.4; for a form of ques- 
tionnaire. Relatives or friends of deceased masters, 
or old boys are invited to apply for and complete 
forms. It will assist greatly in the despatching of 
forms if a stamped and addressed foolscap envelope 
is enclosed. 


THe Late Mr. J. H. L. TREvoRRow.—We have 
learned with regret of the death of Mr. Joseph H. L. 
Trevorrow, director of the Chesterfield Tube Com- 
pany, Ltd., which occurred at Sheffield on March 
25th. Mr. Trevorrow, who was seventy-four, was 
a native of St. Ives, Cornwall, and came to the 
Chesterfield Tube Company as general manager in 
1907, from Guest, Keen and Nettlefolds, Ltd., 
Newport. At that time the works buildings covered 
2 acres and employed fewer than 200, but under his 
guidance the works buildings were extended and 
to-day cover 20 acres and employ upwards of 2000. 
During his career at Chesterfield, Mr. Trevorrow 
was responsible for many developments in the 
company’s history and progress. Among other 
things in 1933 he pioneered the manufacture of stain- 
less steel tubes made from high tensile nickel and 
chromium steels, with great powers of resistance 
to heat and corrosion. He was also largely respons- 
ible for the creation of the heavy tube department, 
opened in 1938. For his outstanding services to the 
Admiralty and other Government Departments, 
Mr. Trevorrow was awarded the C.B.E. in 1946. 


THE FUTURE OF THE IMPERIAL INSTITUTE.— 
As a direct result of recommendations adopted by 
the Commonwealth Scientific Conference of 1946, 
it has been decided by the Government to introduce 
certain changes in the constitution and purposes 
of the Imperial Institute. Its scientific and tech- 
nical activities, of which the Colonies stand in 
greater need than the Dominions, will be taken 
over by the Secretary of State for the Colonies, 
and will be financed primarily from Colonial 
Development and Welfare moneys. The scientific 
staff, on whom these duties have hitherto devolved, 
will be taken over with the work, and it is hoped 
to make substantial increases in the number of 
staff in order to strengthen the service provided 
to the Colonies. The staff will continue to occupy 
accommodation in the Institute. The scientific 
and technical activities of the Institute have in 
the past been divided among two departments, 
the Plant and Animal Products Department and 
the Mineral Resources Department. The former 
will in future be called the Colonial Plant and 
Animal Products Advisory Bureau, and will be 
closely associated with the work of the Colonial 
Products Research Council, and the latter will 
become the Mineral Resources Section of the 
Colonial Geological Survey. The Imperial Insti- 
tute will retain its educational functions centred 
in its exhibition galleries and cinema, its Empire 
lectures scheme, its Empire film, lantern-slide and 
film-strip libraries, and the other visual aids to a 
knowledge of the Commonwealth. In his admini- 
strative duties related to these functions, the 
Director, Sir Harry Lindsay, K.C.I.E., will in future 
be responsible to the Minister for Education, who 
will include in the Estimate for his Department an 
annual grant-in-aid from Parliament to supple- 
ment the annual grants to the Institute from Over- 
seas Empire Governments and the annual income 
from its invested endowment funds. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

To-day, April 8th.—Bristot Branco: Grand Hotel, 
Bristol, “‘Interior Cold Cathode Lighting,” R. 8. 
Hazell, 7.30 p.m. 

Wed., April 13th.—BremincHam Branco: Chamber of 
Commerce, New Street, Birmi am, ‘‘ Mineral Insu,; 
lated Copper-Covered Cable,” G, Gilchrist, 7 p.m. 

Thurs., April 14th—-N. Lonpon Brancx: St. John’s 
Hall, Hoppers Road, Palmers Green, N.13, ‘“‘ The 
History and Subsequent Development of Fluorescent 
Materials,” H. W. Windebank, 8 p.m. 

British Institution of Radio Engineers 

Wed., April 13th.—Scortish Srcrion: Heriot-Watt 
College, Edinburgh, 1, “‘ Pulse Testing,” M. G. Say, 
6.30 p.m. N.E. SEctTIon : Neville ‘Hall, Westgate 
Road, Newcastle-upon-Tyne, “‘ R.F. Coil Design and 
Tracking Methods in Superheterodyne Receivers,” 
A. E. Coghlan, 6 p.m, 


Hull Chemical and Engineering Society 

Tues., April 12th.—Church Institute, Albion Street, 

Hull, annual general meeting, 7.30 p.m. 
Illuminating Engineering Society 

Tues., April 12th.—London School of Hygiene and 
a. Medicine, Keppel Street, Gower Street, 
W.C.1, “The Manufacture of Lighting Glass,” J. G. 
Holmes; ‘‘The Manufacture of Metal Parts for 
Lighting Fittings,” P. Hartill, 6 p.m. 


Incorporated Plant Engineers : 

Tues., April 12th.—Gutascow Brancu: Engineerin, 
Centre, 351, Sauchiehall Street, Glasgow, pa 
general meeting, 7 p.m. 

Thurs., April 14th.—NEWOASTLE-UPON-TYNE BRANCH : 
Turk’s Head Hotel, Newcastle-upon-Tyne, annual 
general meeting, 7.30 p.m.——NorrincHaM BRANCH : 
Y.M.C.A., Shakespeare Street, Nottingham, annual 
general meeting, 7 p.m. 

Institute of British Foundrymen 

Sat., April 9th.—BristoL anp West oF ENGLAND 
Branou: Grand Hotel, Bristol, annual general meet- 
ing, 3 p.m——LancasHIRE BRANCH: Engineers’ 
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Coll., Newcastle-upon-Tyne, annual gaee meeting, 
se 


“* Magnetic ucers and their 
ments,” H. M. 8, Smith, 6 p.m. 

Tues., April 12th—Rapvio SrcTion: Savoy Place, 
Victoria Embankment, W.C.2, “‘ Radio-Frequency 
Heating,” R. H. Barfield, 5.30 p.m. 

Wed., April 13th.—Surriy Szcrion: Savoy Place, Vic- 
toria Embankment, W.C.2, “‘ The Detection of Winding 
Failures During Impulse Tests on Transformers b: 
Oscillographic Methods,” E. C. Rippon and G, H. 
Hickling, 5.30 p.m. N. Miptanp Geneon: Royal 
Victoria Station Hotel, Sheffield, “‘The Influence of 
Inverse-time Relay Characteristics on Discriminative 
Time,” E. W. Connon and E, Smith, 4.30 p.m. 


Institution of Engineering Inspection 
Wed., April 13th.—BrrmincHaM Branco: Chamber of 
Commerce, New Street, Birmingham, annual general 
meeting, 7.30 p.m. 
Institution of Engineers-in-Charge 
Wed., April 13th.—St. Bride Institute, Bride Lane, E.C.4, 
“ Liquid Fuels for Steam Boilers and Industrial Fur- 
naces,” J. M. Jack, 6.30 p.m, 


Institution of Engineers and Shipbuilders in Scotland 

Tues., April 12th.—39, Elmbank Crescent, Glasgow, 
annual general meeting, “‘ Some Problems in the Design 
of Rigging,” R. V. Turner, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Wed., April 13th.—LonpoNn anp District ASSOCIATE 
MEMBERS’ AND GrapuaTEs’ SEcTION: Gas Indust 
House, 1, Grosvenor Place, 8.W.1, “ Airscrew Axial- 

flow Fans,” P. Hawes, 6.30 p.m. 


Institution of Locomotive Engineers 
Wed., April 13th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, “‘ The Influence 
of the Treatment of Boiler Waters on the Maintenance 
and Utilisation of Steam Locomotives,” M. Louis 
Armand ; annual general meeting, 5.30 p.m. 


Institution of Mechanical Engineers 

To-day, April 8th.—Storey’s Gate, St. James’s Park, 
8.W.1, “The Dynamic Principles of Machine Founda- 
tions and Ground,” J. H. A. Crockett and R. E. R. 
Hammond, 6 p.m. 

Tues., April 12%h.—AvutomoxBite Division: Storey’s 
Gate, St. James’s Park, 8.W.1, “‘ The Fatigue Strength 
. Cast Crankshafts,” R. J. Love and R. Mills, 

p.m. 

Thurs., April 14th.—DersBy CENTRE AUTOMOBILE Drv1- 
ston: School of Arts, Green Lane, Derby, “ Fuel 
Systems for the Aero Gas Turbine,” E. A. Watson, 
7.15 p.m. 


Institution of Post Office Electrical Engineers 
Mon., April 11th.—Institution of Electrical Engineers, 
mt, W.C.2, “* Wire 


on Measure- 








Club, bert Square, Manchester, annual 
meeting, followed by ‘Contact Welding and Welding 
of High-Tensile Steel,” Dr. Hill, 3 p.m._—_NEwecasTLE 
Brance: Neville Hall, Newcastle-upon-Tyne, annual 
general meeting, followed by an open discussion, 6 p.m. 

Thurs., April 14th.—East ANGLIAN SEcTION: Central 
Library, Ipswich, annual general meeting, followed by 
a “ Brains Trust,” 7 p.m. 

Tues., April 19th.—MIppDLEsSBROUGH BrancH: Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough, annual general meeting, 
7.30 p.m. 


Institute of Marine Engineers 
To-day, April 8th.—Tech. Coll., Barrow-in-Furness, 
“Operation of Marine Steam Turbines,” G. H. 
Forsyth and W. Marsh, 7.30 p.m. 


Institute of Petroleum 
Wed., April 13th.—26, Portland Place, W.1, “ The Vis- 
cosity of Aero-engine Oils at Low Temperatures,” S. G. 
Daniel, 5.30 p.m. 


Institute of Welding 
Thurs., April 13th.—N. Lonpon Brancu: Polytechnic, 
Regent Street, W.1, annual general meeting, 7.30 p.m. 
Tues., April 26th to Fri., April 29th.—Beach Hotel, 
Southsea, Spring meeting. 


Institution of Chemical Engineers 

Sat., April %th.—Coll. of Technology, Manchester, 
“‘Counter-Current Fat Splitting by the Twitchell 
Process,’ C. B. Fox, 3 p.m. 

Tues., April 12th.—Geological Society, Burlington 
House, Piccadilly, W.1, ‘‘ Chemi Engineeri 
Problems in the Sea-Water Magnesia Process,” H. W. 
Thorp, 5.30 p.m. 

Institution of Civil Engineers 

Tues., April 12th—Great George Street, 8.W.1, dis- 
cussion, ‘‘ Economical Design in Structural Steel.” 
Introductory notes, “ Practical Limits in Economic 
Design,” G. A. Gardner; ‘“‘ Steel-framed Buildings,” 
J. D. Malcolm ; “ Bridges,” F. A. Partridge, 5.30 p.m. 

Wed., April 13th.—AssoctaTION oF LONDON STUDENTs: 
Great George Street, S.W.1, annual general meeting, 
6 p.m. 

Thurs., April 14th—Mipitanps Association: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham, “‘ The Demolition and Reconstruction of the 
Station Roof, New Street, Birmingham,” E. F. Ingall, 
6 p.m. 

Institution of Electrical Engineers 

Sat., April 9h.—S. Miptanp Stupents’ SEcTION: 
Tech. Coll., Coventry, ‘‘ The Storage Battery,” J. W. 
Lawton, 2.30 p.m. 

Mon., April 1ith—Epvoation Discussion CIRCLE: 
Savoy Place, Victoria Embankment, W.C.2, discussion 
on “‘ The Scheme for the Interchange of Information 
on Electri Engineering Laboratory Practice,” 
opened by E. Bradshaw; “ Transient Display Appa- 
ratus,” opened by A. C. Normington, 6 p.m.——N.E. 
CENTRE, 10 AND MeasuREMENTS GrouP: King’s 


Savoy Place, Victoria Embankme: 
Broadcasting,” F. Hollinghurst, 5 p.m. 
Institution of Production Engineers 

To-day, April 8th.—EasTERN SEcTION: Electric House, 
Ipswich, ‘“‘ Practical Approach of Research to 
Industry,” H. W. Hobbs, 7.15 p.m. 

Sat., April 9%th—YorRKsHTRE GRADUATE SECTION: 
Works visit to W. and T. Avery, Ltd., Sherburn-in- 
Elmet, near Leeds, 2.15 p.m. 

Mon., April 1lth.—Hautrax Srorion: White Swan 
Hotel, Halifax, ‘‘ Production Design,” B. G. Bowden, 
7 p.m. 

Suen, April 12th.—BrrmmincHaM GRapUATE SECTION: 
James Watt Memorial Institute, Great Charles Street, 
Birmi . “The Efficient Inspection of Mass- 
Produced Parts,” J. Loxham, 7 p.m.—— WOLVER- 
HamPpron GrapuaTE Sscrion: Tech. Coll., Wednes- 
at ““The Manufacture and Application of Sintered 

ides,” E. M. Trent, 7.15 p.m. 

Wed., April 13th.—SHEFFIELD SecTION: Royal Victoria 
Station Hotel, Sheffield, “‘ How the Money Moves in 
Business,” T. G. Rose, 6.30 p.m. 

Thurs., April 14th—Lonpon Szction: Royal Empire 
Society, Northumberland Avenue, W.C.2, “ Mech- 
anical Mishaps and Their Relation to Design and 
Workmanship,” G. E. Windeler, 7 p.m. LEICESTER 
Section: College of Technology, The Newarkes, 
Leicest * Bal in Line Production,” W. Hewett, 








7 p.m. 
Junior Institution of Engineers 

To-day, April 8th.—39, Victoria Street, S.W.1, ‘“‘ The 
Properties and Uses of Ciroular Section Force Fits in 
Machine Construction,” J. M. Tebby, 6.30 p.m. 

Newcomen Society 

Wed., April 13th.—Science Museum, South Kensington, 
8.W.7, “‘ Norfolk Windmills, Part I: Corn Mills,” Rex 
Wailes, 5.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Mon., April 11th.—Mining Institute, Newcastle-upon- 
Tyne, “ a on a Light Alloy Model Super- 
structure, W. Muckle, 6.15 p.m. 

Sheffield Metallurgical Association 

Tues., April 12th.—198, West Street, Sheffield, 1, 

“ Chromatography,” G. R. Davies, 7 p.m. 
Stoke-on-Trent Association of Engineers 

Wed., April 13th.—Electricity Department’s Showrooms, 
Stoke-on-Trent, ‘‘ Centrifugal and Axial Fans—Their 
Application and Characteristics,” H. C. Reeves, 7 p.m. 





Contracts 


Acctges AND Poxtock, Ltd., a subsidiary of 
Tube Investments, Ltd., has received from the 
Union Steel Corporation of South Africa a contract 
for 240,000 stainless iron rock drill tubes and 84,000 
tubes of chrome alloy steel, valued at. about £150,000, 
for the South African gold mines. 
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Personal and Business 


Mr. N. G. LanoasTer has béen appointed 
director of Tube Investments, Ltd. 

THe Western Reaion of British Railwa;;s 
announces the following appointments :—Mr. A. N. 
Butland, divisional engineer, Bristol, and Mr. 3. 
Stevens, divisional engineer, Newport. 

Tae Are MINIstRY announces that Air Vico. 
Marshal Frank Noel Trinder, C.B.E., has beci 
selected for appointment as the next Directo: 
General of Equipment at the Air Ministry. 

Paramount Attoys, Ltd., states that Padloy 
and Venables, Ltd., Suprex Works, Livery Streci, 
Birmingham, 3, has been appointed its agent i: 
the Birmingham area for stainless steel castings. 

Mr. T. J. Maxi, Mr. E. Hallas and Mr. W. Udail 
have been — directors of Buckley and 
Taylor, Ltd., tle Iron Works, Oldham. Mr. 
James Taylor has resigned from the board of tho 
company. 

THe Minister or Crvit Aviation has appointed 
Sir Francis Brake, M.I.E.E., to be deputy chairman 
of British South American Airways Corporation, 
in place of Sir John Stephenson, who has become 
chairman of the South-East Area Gas Board. 

THE MrnisTER or TRansPort has appointed Mr. 
Thomas Macpherson, M.P. and Mr. Charles Brandon 
to be members of the Port of London Authority 
for a period of three years from April Ist. Mr. J. P. 
Blake and Mr. J. T. Scoulding have now retired from 
the Authority. 

Tue British ELecrriciry AUTHORITY announces 
the following headquarters appointments :—Mr. J. 
W. Thomas, LL.B., M.I.E.E., Director of Training, 
Safety and Welfare; Mr. S. S. Scott, Deputy Chief 
Labour Relations Officer; Mr. R. D. V. Roberts, 
secretary to the National Joint Advisory Council ; 
and Mr. R. G. Bellamy, M.Eng., M.I. Mech. E., 
Education and Training Officer. 





Catalogues 


British Roprgs, Ltd., Leith, Edinburgh.—Brochure 
entitled “‘ Ropes Made from Nylon.” 

Denvrx Brusues, Ltd., Chepstow, Mon.—Catalogue 
dealing with all types of Dendix brushes. 

W. Wuarrr1z_p, Ltd., Stroud, Glos.—Leaflet describing 
type 165 high-speed metal cutting saw. 

Heat Economy, Ltd., 20, Cazenove Road, N.16.— 
Catalogue describing flue dust removal plants. 

Davey PaxMAn AnD Co., Ltd., Colchester.—Illustrated 
booklet giving details of the Ultranomic boiler. 

J. Stone and Co., Ltd., Deptford, 8.E.14.—Illustrated 
publication entitled ‘‘ Railway Air Conditioning.” 

British JEFFEREY-D1amMonD, Ltd., Wakefield, Yorks. 
—Folder No. 1467, type ‘‘ K ”’ self-cleaning tail end. 

C. Ryan anv Co., 2-20, Pancrass Street, W.C.1.— 
Illustrated folders describing tube-bending machinery. 

British OxycEen Company, Ltd., London.—Pamphlet 
introducing and describing the “ Cutogen”’ oxygen hand 
cutter. 

ALFRED Buttows anp Sons, Ltd., Long Street, 
Walsall, Staffs.—Leaflet describing Waterwash spray 
booths. 

NortHern Atuminrtom Company, Ltd., Banbury, 
Oxon.—lIllustrated leaflet describing aluminium scaffold 
tubing. 

Dowp1ne AnD Dott, Ltd., Greycoat Street, West- 
minster, 8.W.1.—Catalogues illustrating Acme semi- 
automatic and rotary automatic polishing machines. 

HamwortHy ENGINEERING Company, Ltd., Poole, 
Dorset.—Pamphlets describing and illustrating com- 
pressors and pumps for industrial and marine duties. 

Nuway Manvuracturnine Company, Ltd., Coalport, 
Shropshire.—Illustrated brochure giving details of mats 
and matting, entitled “‘ The Tread of a Million Feet.” 

Henry WicacIn anv Co., Ltd., Wiggin Street, Bir- 
mingham, 16.—Booklet entitled ‘‘ The Fabrication of 
Monel, Nickel and Inconel Seamless Pipe and Tubing.” 

Firta Brown Toots, Ltd., Bessemer Buildings, 
Carlisle Street, Sheffield.—Publication No. 121, entitled 
“ * Mitia ’ Carbide Tips and Tools Instruction Book.” 

Rarip MaGnettinc Macuine Company, Ltd., 
Lombard Street, Birmingham, 12.—Leaflet describing the 
“ Rapid ” multi-type, self-cleaning, magnetic separator. 

W. Epwarps anv Co. (Lonpon), Ltd., Lower Syden- 
ham, 8.E.26.—Catalogue giving details of many new 
features of the “8 ivac ” rotary high-vacuum pump. 

StuRTEVANT ENGINEERING Company, Ltd., Southern 
House, Cannon Street, London, E.C.4.—Publication 
No. 6502, entitled “‘ Pneumatic Dust Collecting and 
Conveying.” 

Agro ResEarcu, Ltd., Duxford, Cambridge.—Leaflet 
describing synthetic resin adhesives, and Bulletin 
No. 73, “‘ Part IL: Photoelectric Stress Determination in 
Glued Joints.” 

AcuEson Cottorps, Ltd., 9, Gayfere Street, West- 
minster, S.W.1.—Bulletins Nos. 94 and 95, dealing with 
metal forming with colloidal graphite, and high-tempera- 
ture lubrication. 

Brittain ENGINEERING Company, c/o International 
Exporters and Importers, Ltd., 194, Coleman Street, 
London, E.C.2.—Pamphlet describing “ Coltrate ”’ plastic 
for boiler and economiser brickwork settings. 
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Merger of Shipping Registers 


Tue fusion of Lloyd’s Register and the 
British Corporation Register was recorded in a 
* Journal note of April Ist, in the course of which 
it was stated that there would be a certain 
amount of reorganisation of the committees and 
that British Corporation representatives would 
be introduced into the general, local and techni- 
cal committees of Lloyd’s Register of Shipping. 
As @ first step in this direction the General 
Committee of Lloyd’s Register at its meeting 
last week, elected the following gentlemen 
as members of the General and Technical 
Committees of the Society: Sir Maurice 
Denny, Bart., K.B.E., D.L., President; Mr. 
Gilbert J. Innes, Chairman; and Mr. George 
Barrie, chairman of the technical committee 
of the British Corporation,. Further elections 
will, it is stated, be made and announced in 
due course. 


Launch of the Liner “ Oslofjord ” 


THE launch of the new 16,500-ton motor 
liner from the Amsterdam yard of the Nether- 
lands Dock and Shipbuilding Company early 
in the month was an event of unusual interest, 
as this ship, which replaces a former “ Oslo- 
fjord,” lost in the war, is the largest passenger- 
liner to be built in Holland on foreign account. 
As befits a ship for the Norwegian-American 
Line, she was launched and named by Crown 
Princess Martha of Norway. The new liner 
has an overall length of 577ft, a beam of 72ft, 
and a depth to main deck of 37ft. She will 
have @ measurement of about 16,500 gross 
tons and a displacement of about 16,800 tons. 
She is designed to have a service speed of 20 
knots and to carry 625 first and tourist-class 
passengers. Extensive provision is also made 
for the carriage of general and refrigerated 
cargoes, and their efficient handling. About 
215,000 cubic feet of cargo space will be avail- 
able, of which 12,000 cubic feet will be reserved 
for refrigerated cargo. The “ Oslofjord” 
will have a single funnel with a streamlined 
bridge and bridge front, all of which will be 
constructed in salt-water-resisting aluminium. 
The propelling machinery will comprise a 
twin-screw arrangement of Stork-Hesselman 
double-acting two-stroke oil engines, which 
it is stated are the highest power engines of 
the design yet built. They each have seven 
cylinders, with a. bore of 720mm and a stroke 
of 1100mm, with a designed output of 8175 
b.h.p. at 130 r.p.m. The four auxiliary generat- 
ing units consist of 1100 b.h.p. Stork single- 
acting four-stroke, six-cylinder engines, two 
of which are coupled to 450-kW generators and 
two to 600-kW generators. 


The Disposal of H.M.S. “ Ajax ” 


In reply to a question in the House of Com- 
mons last week, with regard to the projected 
sale of the cruiser “‘ Ajax’’ to the Chilian 
Navy, it was stated that the Government had 
given this matter its most careful attention. 
While it was conscious of the very cordial 
relations which had existed between the 
British and Chilian Navies over a long period, 
nevertheless, the Admiralty had decided that 
this ship, which had played such a historic role 
in the British Navy, should not be sold to any 
foreign Power. As, however, the British Navy 
has no further use for her, she will, of course, 
have to be scrapped. A _ suggestion was 
made that instead of scrapping a ship which 
rendered such illustrious service during the 
war she should be handed over to one of the 
Dominions, which might make very good use 
of her, so.that she still might fly an Empire 
flag. The “ Ajax,” one of five ships of the 
“Leander ’’ class, was built and engined by 
Vickers-Armstrongs, Ltd. She was begun in 
February, 1933, and completed in June, 1935. 
With a displacement of 6985 tons, she had a 
length of 522ft overall, a beam of 55ft 8in, 
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and 'a mean draught of 15ft 6in. Her arma- 
ment comprised eight 6in guns of an entirely 
new model, produced by the auto-frettage 
system, instead of being wire-wound; eight 
4in anti-aircraft guns, eight two-pounder 
pom-poms, sixteen 40mm anti-aircraft guns; 
and eight 2lin quadrupled torpedo tubes. 
The propelling machinery consists of a four- 
shaft arrangement of Parsons impulse-reaction- 
geared steam turbines, with a designed output 
of 72,000 s.h.p., corresponding to a speed of 
32-5 knots. Steam is raised in four water- 
tube boilers of the Admiralty three-drum 
type, and about 1800 tons of oil-fuel is carried. 


National Foundry College 


THE first annual report of the National 
Foundry College shows that a considerable 
advance has been made since the college was 
established in July, 1947, under a Board of 
Governors. Mr. James Bamford, B.Sc., M.I. 
B.F., was, we may recall, elected Head of the 
college and Mr. J. B. McIntyre, B.Sc., A.I.M., 
later joined the college as assistant. Rooms 
were allotted within the Wolverhampton and 
Staffordshire Technical College, and the stu- 
dents enjoy other Wolverhampton College 
amenities. During the year under review, 
steps were taken to provide a hostel for the 
Foundry College students and the local educa- 
tional authority has provided ‘‘ Tor Lodge,” a 
country house, three miles from the college, 
which is being adapted and extended so as to 
accommodate a warden and twenty-six stu- 
dents. The first Diploma Course was a single- 
session post-graduate, full-time course, cor- 
responding to that of the former British Foundry 
School, and eighteen students were enrolled 
for it. Eighty lectures were given by fifty- 
three specialists drawn from the foundry 
industry, and research associations, while 
weekly visits to twenty-nine foundries and 
allied works, were made. The Governors 
have now decided that in future the one- 
year Diploma Course shall be superseded by 
a two-part course. Entries are normally for 
Part I, but candidates highly qualified both 
technically and industrially, may be admitted 
to Part II of the course. Part I began on 
January 3, 1949, and will be followed by Part 
II, which will commence in September, 1949. 
Some fee remissions and progress scholarships 
for post-diploma work are available, and 
students seeking admission to the college should 
make application without delay to Mr. J. 
Bamford, B.Sc., Head of the National Foundry 
College, Wulfruna Street, Wolverhampton. 


The British Association 


ARRANGEMENTS are now in hand for the 111th 
annual meeting of the British Association for 
the Advancement of Science, which is to be held 
at Newcastle-upon-Tyne from August 31st to 
September 7th. The President this year is 
Sir John Russell, F.R.S., and his address, which 
will be entitled ‘‘ World Food and World 
Population,” will be delivered in the City Hall, 
Newcastle-upon-Tyne, on Wednesday, August 
31st at 8.30 p.m., following an official welcome 
to the Association by the Lord Mayor. The 
succeeding days will be taken up with meetings 
of the Association’s fifteen sections, most of 
which will be held at King’s College and the 
Royal Grammar School. Sir Arthur Fleming is 
the President of Section G, Engineering, and his 
address, entitled ‘‘ Bridging the Gap Between 
Science and Industry,” will be delivered on 
Monday, September 5th. Sir Alfred Egerton, 
F.R.S., is President of Section B, Chemistry, 
and his address, to be delivered on September 
Ist, will deal with ‘‘ The Influence of Studies in 
Combustion on the Progress of Chemistry.’’ In 
addition to the many discussions in the various 
sectional meetings, the programme, as usual, 
provides for a number of visits to works 
and other places of interest in the area, for 
several social functions and for two evening dis- 
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courses. One of the latter will be delivered by 
Dr. Hans Pettersson, leader of the Swedish 
Deep-Sea Expedition, whose subject will be 
** Exploration of the Ocean Floor.” 


Fulmer Research Institute 


In an article published in our issue of July 
1l, 1947, we described and illustrated the 
Fulmer Research Institute at Stoke Poges. 
We have just received its annual report for 
1948, which gives a full account of the research 
work carried out during a period of thirty 
months full working. Excellent progress, 
we understand, has been made with the devel- 
opment of the new process for the extraction 
of aluminium by catalytic distillation. Designs 
for a pilot plant have been made and a semi- 
technical plant has been designed and is under 
construction. The possibilities of refining 
other metals by a similar process have been 
studied, and work is also in progress on the 
refining of silicon, boron, nickel, vanadium 
and beryllium. The investigation of vacuum 
melting and casting of chromium-base alloys 
has been continued with success and a 
large range are now under examination, as 
regards their constitution and mechanical 
strength. Apparatus for measuring the creep 
of alloys at temperatures up to 1000 deg. Cent., 
in compression, has been designed and deve- 
loped, and results of high accuracy have been 
obtained. Tertiary creep has been observed 
in compression testing and the programme has 
been widened so as to include a comparative 
study of tensile and compressive creep behaviour 
in a@ number of materials, apart from alloys 
for high temperature service. Refractory 
shapes and crucibles for withstanding attack 
by molten chromium at temperatures in the 
region of 2000 deg. Cent. have been successfully 
made, and this research has been further 
extended. 


The Imperial Institute Report 


In a note published in our last issue we made 
reference to the passing of the financial and 
administrative control of the scientific activities 
of the Imperial Institute, South Kensington, 
to the Colonial Office, as from April Ist, and 
the Empire educational work to the Ministry 
of Education. In a foreword to the Annual 
Report for 1948, just published, Sir Harry 
Lindsay, K.C.I.E., says that the decision made 
is undoubtedly a wise one, which will provide 
for normal expansion in new directions of value 
both at home and overseas. The Institute, 
he concludes, is entering a new and promising 
stage in its long career of loyal and useful 
service to the British Commonwealth of Nations. 
The two main sections of the report reflect the 
growing interest of the Government as well as 
scientific and commercial bodies, in new Empire 
sources of minerals, abrasives, oil seeds, plant 
fibres, tobacco, hides, skins, essential oils and 
insecticides. The Mineral Resources Depart- 
ment reports a 14 per cent increase in enquiries, 
which cover a large field. Prominent matters 
concern world resources of coal, bauxite and 
gypsum. Several enquiries relate to non- 
metallic minerals, and among the comparatively 
rare and hitherto little-known raw materials 
required by modern industry are such items 
as caesium, gallium, indium, germanium, 
selenium, tellurium, cerium and tantalum. 
Diatomite has been in constant demand and 
the Institute has sought to find Empire sub- 
stitutes with Kenya as the principal source, 
while even Skye has been actively considered. 
Another large demand is for vermiculite, for 
which South Africa continues to be the prin- 
cipal Empire source, although finds have been 
reported from Northern Transvaal and Natal. 
Micaceous hematite from Sierra Leone has 
been suggested for various purposes and 
coal and shale samples from Aden have been 
analysed. 
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Consistency of Timing Obtained with 
Heavy Trigger-Released Mechanisms’ 


By L. GOSLAND, B.Sc., M.I.E.E., and 


A. A. HUDSON, B.Sc., Wh.Sc. 


No. I1—(Continued from page 379, April 8th) 


BREAKING-SWITCH 


Design Requirements——The. purposes for 
which the switch was to be used dictated the 
following features of design, which are 
illustrated in Fig. 4. The co-operating con- 
tacts consisted of a throat member A 
and a plug member B mounted within a 
vessel C containing air at pressures up 
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to 35 atmospheres. The diameter of the 
throat was to be varied from operation to 
operation, as was the pressure in the vessel 
C. It was necessary to make provision 
for leading current to the moving rod as 
indicated. The mechanical performance 
required was that the contacts should 
cease physical contact at a time which 
coincided accurately with a current zero, 
that they should travel in a regular manner 
for 10-* second to reach a travel of 3cm at 
the end of that time, and that they should 
be brought to rest without reversal of motion, 
due to bounce. This performance was to 
be maintained in the presence of air pressures 
within the container, which might vary from 
3 to 35 atmospheres, variation of throat 
diameter from, say jin to 2in, and against 
variation of electro-magnetic forces due to 
use of the equipment at currents up to 
50,000A r.m.s. 

Two versions of the breaking-switch were 
used : in one of these the contacts were in 
relative motion before separation, whilst in 
the other they were butt type contacts— 
i.e., separation was coincidental with start 
of motion. 

Details—The types of forces involved 
were generally similar to those discussed 





*Technical Report, G/T216, communicated by The 
British Electrical and Allied Industries Research Associa- 
tion. 





in connection with the make-switch, with the 
following additions :— 

(1) To achieve the necessary precision of 
gap adjustment it was necessary to guide 
the moving rod. 

(2) Whilst the contacts are in relative 
motion there is a component of force along 
the rod due to the internal pressure acting 
on the difference between the area of the 
contact throat and the area of the gland at 
E. This was avoided by arranging that, 
for each size of contact used, the rod through 
the gland E in the wall of the pressure vessel 
was made equal in diameter to the throat 
diameter or its equivalent, and_ special 
glands were used for each contact size. 
Air loss through this gland is not important 
in relation to the losses at the throat con- 
tact, so that friction at the gland could be 
avoided by the use of a long gland, into which 
the rod was substantially a clearance fit. 

(3) After the contacts separate, there is a 
resultant downward thrust on the -contact 
rod equal to the gland area multiplied by 
the internal pressure in the pressure vessel 
and, since the internal pressure varies, 
varying acceleration must result unless this 
effect is compensated. Compensation is 
achieved in the manner shown in Fig. 5. 

The lower end of the rod moves in a tube 
fixed to the base of an oil-filled chamber. 
The central tube is provided with two ports, 
an upper one, which permits free flow of oil 
from the central tube to the surrounding 
space, and a lower one of smaller dimensions, 
the effective area of which may be varied 
by operation of a sleeve on the tube. The 
dimensions are so arranged that at contact 
separation the upper port is closed, whilst 
the lower port remains open. Since the 
area of the latter is restricted, the oil pressure 
p under the moving rod rises to a value 
depending only upon the port area and the 
rod velocity. By suitable adjustment of 
port area the retarding force at the desired 
velocity can be made equal to the accelerat- 
ing force, which it is desired to compensate.§ 
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FIG. 5—-COMPENSATING DASHPOT 
Preliminary calibration of the dashpot 


enables the port area to be set at a value 
appropriate to the conditions of each opera- 
tion. 

(4) The fact that large currents of variable 
magnitude were to flow in the switch during 


~ §H. Trencham, “ The Mechanics of Electrical Switch- 
gear, Journal, I.Mech.E.,” 1934, Vol 126, page 329. 
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motion made it important to avoid the 
possibility of large electro-magnetic forces 
imposing varying constraint on the motion, 
These might in particular be expected to be 
effective at the point at which curreni: is 
led to the moving rod. Flexible conductors 
were unlikely to be satisfactory because of 
their varying rigidity due to the mutual 
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FiG. 6—FRICTIONAL RESISTANCES OF SLIDING 
AND ROLLER CONTACTS 


attractive forces caused by currents in the 
separate members. Sliding contacts, as 
frequently used, demanded fairly heavy 
contact pressures, with the possibility of 
frictional forces varying considerably with 
wear or burning of the co-operating surfaces. 
Recourse was in consequence had to the use 
of a set of twelve roller contacts arranged 
around the rod in two planes. Each roller 
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FiG. 7—-TOGGLE RELEASE MECHANISM 


was mounted on a spindle in a hinged bar, 
which was urged towards the central rod. 
by a spring giving 30 lb contact pressure 
between the (effective) crossed cylinders. 
The reduction in resistance to motion of the 
roller contact, as compared with the sliding 
contact, is illustrated by Fig. 6. 

It will be clear that at the same contact 
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ressure P the frictional forces f with 
sliding contacts are (Py) per segment, 
where p is the coefficient of friction, whereas 
with rollers, the frictional force is —F= 
(Pp)r/R. This gives an appreciable reduc- 
tion. 

(5) The requirement that the moving 
parts be brought to rest without reversal 
of motion was fulfilled by arranging that 
the stops took the form of two oil-filled dash- 
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750 lb. Since the total vertical load on the 
toggle was of the order of 800 lb, as com- 
pared with 140 lb in the making-switch, 
and since the energy available in the tripping 
solenoid was the same in each case, the ratio 
of frictional to inertia forces for the release 
mechanism was higher for the breaking 
switch, and slightly worse overall results 
were expected and, in fact, obtained. 

The total variation obtained in the break- 
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FIG. 8—DIAGRAM OF SUPERPOSITION OF 32 SPACE-TIME CURVES 


pots, designed on similar principles to those 
discussed under (3), above. 

With the above arrangements, the total 
mass of the moving parts, excluding the 
release toggle, was 32 Ib. The total fric- 
tional forces with no pressure in the con- 
tainer amounted to 20 lb. The accelerating 
force required to give the necessary accelera- 
tion amounted to 800 lb. The frictional 
forces were thus about 2 per cent of the 
inertia forces: assuming that these fric- 
tional forces can vary by +25 per cent, 
the possible variation in overall timing due 
to frictional variation would be +0-5 per 


ing-switch will be the sum of that due to 
the frictional variation, that resulting from 
the toggle release mechanism, and that due 
to incomplete compensation of the external 
varying forces. 


PERFORMANCE OF THE BREAKING-SWITCH 


The operating method is similar to that 
used in the case of the making-switch. 
The switch is first “set’’ in the closed 
position, i.e., the plug member in contact 
with the throat member. At a desired 
instant relative to the voltage wave, an 
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results of three sets of tests carried out on 
the switch. 

As in the case of the making-switch, some 
of these tests were carried out under labo- 
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FiG. 9—BREAKING -SWITCH FREQUENCY 
DISTRIBUTION DIAGRAMS 


ratory conditions during the initial checking 
of the breaking-switch after construction, 
whilst others were carried out in various 
parts of the country, when the switch was in 
use for research into circuit breaking pheno- 
mena. In these three sets of tests, the 
standard deviation is of the order of 3x10 
second, or 5-5 electrical degrees. This means 
that 68 per cent of all tests will give times 
falling within +3/10,000 second of a pre- 
determined point, or 95 per cent of all tests 
will give times within +-6/10,000 second of 
such a point. The target here was 100 
per cent within +10x10~ second. 

Fig. 9 indicates frequency distribution 
diagrams for sets 1 and 2 combined, and set 
3 respectively. 

The switch has been used and found satis- 
factory in a large number of repeat tests at 




















cent. Since the overall time of operation impulse is given by the electronic tripping about 15,000A r.m.s. at 35-38kV, and in 
TABLE II.—Summary of Test Results, Showing Consistency of Timing of the Breaking-Switch 
CPCI ae ca caememieat deme acti 
1 2 3 4 5 6 7 8 | 9 10 ll 
i Mean value of 
Whether _ con- time from start 
eo : No. of | Diameter of | tacts A (Fig. 4) | Range of pres- | of tripping im- | Standard deviation* | Conditions under | Possible accuracy 
Set No. | Date carried out | tests per | throat mem- | were in relative | sure in C lb/sq. | pulse to contact which tests were car- | of measurement, 
set ber, inches motion before in. gauge separation, 10-* 10-3 Elec. ried out 10- sec. 
“WSs separation sec. sec. degrees 
1 June, 1945 47 1} and 1} Yes 0-500 30-40 0-266 4-8 Under laboratory +0-025 
conditions in initial 
checking 
2 September, 1945 73 1} Yes 60-470 30-78 0-317 5-7 In service, opening on 0-10 
15,700 amperes 
3 August, 1947 44 1 No 135-220 23-74 0-271 4-9 In service, opening on +0-750 
14,000 amperes 



































*See first note under Table I. 
tAccuracy, aimed at in design was a variation not greater than +1 x 10- seconds. 


All test results show performance better than this requirement. 


was of the order of 3x10-? second, the 
expected variation was of the order of 
+1-5x10~ second. 

A scissors and toggle release mechanism 
was provided (see Fig. 7) as in the case of 
the making-switch: in view of the good 
performance obtained on the latter, the same 
principles of design were used, but the loading 
on the toggle rollers was increased to 360 Ib 
on fin diameter pins. Ball races were 
provided at joints where the loading exceeded 





unit to the tripping solenoid, which operates 
the toggle release mechanism and allows the 
plug member to move downwards, thus 
opening the circuit. 

Oscillograph records of the current in 
the tripping circuit and the travel of the 
moving rod enable the accuracy of timing to 
be checked. The space-time curves for a 
set of thirty-two operations have been super- 
imposed in Fig. 8 to illustrate the variation 
in timing. Table IT gives a summary of the 


one or two isolated tests at 50,000A r.m.s. 
at low voltage. 


CONCLUSIONS 


The foregoing results of tests on the 
making-switch and on the breaking-switch 
indicate the possibility of designing “ single- 
shot’ mechanisms having timing consis- 
tencies of a very high order. For example, 
in the case of a relatively simple mechanism 
such as the making-switch, the consistency 
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in operation is such that in 68 per cent of all 
operations the time for a particular phase in 
its motion lies within +1-4/10,000 second 
of a mean value. (The target was 100 per 
cent within +1-6/10,000 second of the mean 
value.) 

For a heavier and more complicated mecha- 
nism in which varying factors occur, as in 
the case of the breaking-switch, this time is 
consistent to within +3/10,000 second in 
68 per cent of all operations. (The target 
here was 100 per cent within +10/10,000 
second.) ; 

These results have been obtained by 
keeping the total frictional force a small 
proportion of the total inertia forces, and by 
ensuring that external forces which may vary 
from operation to operation are compensated. 

Better results could probably be obtained 
in the case of the breaking-switch by further 
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reducing the friction/inertia force ratio. 
This could be done in the case of the release 
mechanism by using a more powerful trip 
coil, and by employing ball races where pos- 
sible. In the case of the movement of the 
main rod the above ratio could be reduced by 
using bigger diameter rollers for the con- 
tacts. 


ACKNOWLEDGMENTS 


The authors wish to acknowledge the work, 
carried out under the general direction of Dr. 
W. B. Whitney, of their colleagues, Messrs. 
A. M. Cassie, A. E. Helden, F. O. Mason, H. 
W. Baxter, J.S. Vosper, K. Goldschmidt, and 
Dr. L. H. Orton, in connection with accu- 
rately-timed circuit-making switches, and in 
the design of the electronic tripping units 
used in conjunction with the mechanisms 
described in this paper. 


The Institute of Metals 


No. Il—(Continued from page 392, April 8th) 


— last -paper, read on Wednesday 
afternoon, was “The Promotion and 
Acceleration of Metallic Corrosion by Micro- 
organisms,” by T. Howard Rogers, of which 
we print an abstract elsewhere in this 
issue. 

The author, in presenting the paper, said 
there were one or two points that should be 
emphasised. In the first place, the fact 
that micro-organisms could play a part in 
the corrosion of metals was no longer the 
novel conception it was when this work 
was first contemplated. Some of the ways 
in which. bacteria and moulds could affect 
corrosion reactions were set out in the paper 
but the whole field was by no means covered. 
Many corrosion investigators, particularly 
some of the American workers, were study- 
ing cycles other than the well-known sul- 
phate to sulphide reaction and the mercapto- 
disulphide reaction described in the paper. 
So many chemical reactions were associated 
with micro-organisms that there could be 
few corrosion environments where the pos- 
sibility of some biological action affecting 
corrosive attack could be dismissed. The 
effect of micro-organisms upon corrosion 
reactions, however, was still likely to be 
overlooked, and two points needed empha- 
sising. First, there was extreme localisa- 
tion of the production of corrosive substances 
in the case of a bacterial colony or bacterial 
slime associated with a metal surface. This 
made it unlikely that any general examina- 
tion of the corrosion environment would 
reveal any quantity of the corrosive agent, 
particularly if the location was in flowing 
water. Secondly, in the case where the 
products of bacterial metabolism generally 
infected the medium surrounding the site 
of corrosion activity, the amounts of corro- 
sion accelerators necessary to increase attack 
were often so small that they were quite 
unlikely to be detected in normal methods 
of examination, i.e., standard water or soil 
analyses. It was also necessary to call 
attention to the unusual copper tolerance 
of many of the bacteria examined. This 
tolerance had been confirmed by other 
workers, especially those interested in anti- 
fouling paints, &c. Attention should also 
be drawn to the extreme variability of sea 
water as a corrosive medium, and the 
influence of this fact on reproducibility of 
results in corrosion testing in sea water. 
It was due to the many ways in which the 
bacteria in any sample of sea water could 


affect the character and amount of the 
organic compounds present. Sea waters 
had been found, too, to be positive to the 
usual tests for organic sulphur compounds, 
although the amounts were extremely small. 
In experiments conducted with cystine 
and gluthathione, it was pointed out that 
the behaviour of these substances was very 
variable unless the experiments were con- 
ducted under strictly sterile conditions. 
Sulphate-reducing bacteria could be quite 
as dangerous to non-ferrous as they could 
to ferrous metals, although the reaction 
was possibly due more to the inorganic 
hydrogen sulphide than the sulphate-sul- 
phide metabolic cycle of the bacteria. 
Attention was called to the possible break- 
down of paraffin wax by bacteria in cor- 
rosion experiments, and it was stated that 
many more cases had been noted than the 
original experiment quoted in the paper. 
Therefore, a definite warning was given 
against the use of this material in corrosion 
experiments. 


Discussion 


Dr. U. R. Evans, F.R.S., suggested labo- 
ratory experiments with water containing 
a small amount of cystine to which a small 
amount of zinc salt had been added. He 
also asked as to the value of adding dye- 
stuffs to inhibit the action of cystine. This 
should increase our knowledge of the sub- 
ject and our understanding of the mecha- 
nism of the trouble. It might be that the 
zinc salt would precipitate the cystine 
and if that took place it would suggest 
possibly another way of overcoming the 
trouble. If the results seemed to point in 
the desired direction, the question arose 
whether that principle should be used for 
preventing trouble under service conditions, 
but he could not say whether that would be 
possible or not. If it were decided that 
zinc salt was the right solution of the prob- 
lem might not the application of a zinc- 
rich paint be worth while? Some sort of 
cure of that kind might have a welcome. 

Dr. F. A. Champion (British Aluminium 
Company) said the effects of micro-orga- 
nisms and their products on the corrosion 
of sea water were of wide interest because 
they affected the complex question of the 
most suitable corrosive medium for labo- 
ratory tests intended to simulate practical 
conditions. The variability of the com- 
position of sea water had been commented 
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upon and although samples of sea water 
might be obtained well out at sea, that did 
not provide the answer to the problem, 
and the author had indicated that the real 
answer to the whole problem of corrosion 
was to develop alloys which would stand up 
to the conditions. But the .development of 
such alloys would be much easier if there 
were available corrosives with which it was 
possible to get reproducible results. This 
difficulty had led many people to use simple 
organic salts but this meant a departure 
from the natural conditions. He asked the 
author what hope he could hold out of 
improving that state of affairs. Was it 
possible to develop solutions which would 
represent the natural conditions in a repro- 
ducible way ? 

Mr. T. H. Turner (Railway Executive, 
Eastern and North-Eastern Regions) empha- 
sised that non-ferrous metals were coming 
back into use for corrosion-resisting purposes. 
Therefore he would like to know whether 
the effects described by the author caused 
localised corrosion or general corrosion 
because the engineer would fear them much 
more if they produced localised corrosion. 

Dr. E. Voce (Copper Development Associa- 
tion) said it was not only the engineer who 
was interested in localised corrosion but also 
the plumber. Was the deep type of pitting 
in copper water-pipes, which was such a 
menace, to be attributed to bacterial action 
of the kind described ? 

Mr. P. T. Gilbert (British Non-Ferrous 
Metals Research Association) regretted he 
could not reassure Mr. Turner. The corro- 
sion was usually very much localised, and 
therein lay its danger. However, in some 
curious way, general corrosion seemed also 
to be set up by these organic substances. 
He agreed there was a need for a standard 
sea water for testing purposes and the 
N.F.M.R.A. was taking steps to see what 
could be done by way of a synthetic solution 
and also by modifying the characteristics 
of natural sea water. However, the answer 
to that had not yet been found. Was there 
any evidence that the variations in the 
properties of sea water affected the corrosion 
of aluminium alloys? There was evidence 
about copper but very little had been done 
in the case of aluminium alloys, and it 
would be interesting to know if that was a 
factor which must be taken into considera- 
tion. 

Dr. F. A. Champion (British Aluminium 
Company, Ltd.) said that in studying the 
effect of sea waters on aluminium there had 
been difficulty in correlating results obtained 
in the sea with Jaboratory results and how 
much of that was due to the variation of the 
sea water was a questionable matter. 

The author, replying to the discussion, 
said he would keep the suggestion about 
zinc salts in mind. He did not think it 
would be possible to use dyestuffs to inhibit 
the action of cystine. They could be used 
to inhibit the bacteria, which produced the 
cystine, but something else would have to be 
used to inhibit cystine because it had been 
shown it was possible to have corrosion from 
cystine when there were no bacteria present 
at all. Dr. Champion had hit the nail on 
the head when he spoke of a standard sea 
water. At present nobody knew what 
standard sea water was. A lot of work was 
being done in this connection, however, and 
it was hoped to obtain a standard sea water 
which would produce regular attack. 

The author was thanked for his paper and 
the meeting adjourned until the following 
morning, Thursday, March 31st. 

The whole day on March 31st. was devoted 
to a symposium on “ Metallurgical Aspects 
of Non-Ferrous Metal Melting and Casting 
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of Ingots for Working.” The Chairman 
said the symposium was the first of a series 
designed to enable members on the prac- 
tical side of the industry to discuss together 
various general problems which they might 
have in common. 

The papers concerned were: “ Melting 
and Casting of Non-Ferrous Metals,” by G. L. 
Bailey, M.Sc., F.I.M., and W. A. Baker, 
BSc., F.I.M.; “‘ The Production of Refined- 
Copper Shapes,” by R. H. Waddington ; 
“Melting and Casting Aluminium-Bronze 
Ingots for Subsequent Working,” by A. J. 
Murphy, M.Sc., F.I.M., and G. T. Callis, 
B.Sc. Tech., F.I.M.; “The Application of 
Flux Degassing to Commercially Cast 
Phosphor-Bronze,” by N. I. Bond-Williams, 
B.Sc., A.I.M.; “ The Melting and Casting of 
Brass,” by Maurice Cook, D.Sc., Ph.D., 
F.I.M., and N. F. Fletcher, A.I.M.; and 
“The Melting and Casting of Nickel Silver 
at the Works of Messrs. Henry Wiggin and 
Co., Ltd.,” by E. J. Bradbury, M.Eng., 
A.M.I. Mech. E., A.I.M., and P. G. Turner, 
Assoc. Met. 

Professor H. O'Neill, as Rapporteur, 
defined the field to be dealt with and indi- 
cated the lines on which he thought the 
discussion might usefully proceed. He 
said there was first the excellent review of 
the basic principles by Messrs. Bailey and 
Baker. With so many possible troubles 
to be overcome in making ingots one might 
wonder whether the job could be done suc- 
cessfully at all, yet they told how to do it 
and emphasised in particular the advantages 
of water-cooled moulds. Subsequent papers 
in the symposium showed that the value of 
these moulds had been appreciated. These 
two authors illustrated surface folds on a 
brass ingot. They pointed out that to avoid 
surface folds there was required a high 
casting temperature, a rapid pour, a vertical 
mould, and a central stream. There must 
still be plenty of melting shops where these 
conditions were not secured. A good deal 
of attention was devoted in this first paper 
to the effect of gases and it was interesting 
to read about superficial defects arising 
from sub-surface cavities. Those were 
the counterpart of the subcutaneous blow- 
holes in steel, which also caused a lot of 
trouble. The hydraulics of casting led to 
a study of non-turbulent pouring and the 
new methods of continuous or direct casting. 
Regarding the Durville process for tranquil 
pouring, it was remarked that apart from 
the inventor’s original paper, no description 
of the industrial use of the method had been 
published. This omission had now fortu- 
nately been remedied by the excellent account 
provided in the third paper by Messrs. 
Murphy and Callis. ‘ 

Passing to the specialised paper by Mr. 
Waddington, of Canada, on the production 
of high-conductivity copper ingots at Copper 
Cliff, Ontario, he said that molten blister 
copper is refined in 300-ton reverberatory 
furnaces, to make anodes which, in turn, 
yielded pure cathodes, which were then 
melted and cast into special shapes for 
industry. This melting was now done con- 
tinuously in 30-ton three-phase direct-arc 
furnaces, connected by launders with induc- 
tion-heated enclosed pour-hearths of 5 tons 
capacity. Linings were essentially of man- 
ganese and a controlled and variable quan- 
tity of air was drawn through the melting 
chamber so that after reaction with the 
graphite electrodes, the furnace atmosphere 
was mainly CO, and N. Labour costs were 
higher in Canada and that probably justified 
the expenditure of a great deal of capital 
to get a more economical result. This 
paper was a shining example of a modern 
plant having a high degree of scientific control. 





THE ENGINEER 


The product must be free from fissures, 
inclusions, blowholes, laps and so on, and 
details were given in the paper of how the 
necessary results were obtained—especially 
in connection with a balanced rate of ingot 
solidification. The pyrometry of the molten 
metal was by continuous recorders, and mould 
temperature control was effected by auto- 
matic regulation of the circulating water. 
Electrically-heated ladle lips were used when 
pouring wire bars at low casting tempera- 
tures. The methods of record and inspection 
appeared to be so thorough that one could 
only expect the issue of satisfactory material 
from this plant. It would be interesting to 
have more information on the behaviour of 
the refractory linings, a point which was 
not dealt with in the paper. 

The third paper, by Messrs. Murphy and 
Callis, was a special study of the production 
of aluminium bronzes, which were excellent 
alloys if properly cast, but gave disappoint- 
ing results unless special precautions were 
taken. They had a very narrow freezing 
range and so presented difficulties with 
regard to feeding. The liquid was also 
covered with a tenacious invisible oxide 
coating, which must not be allowed to become 
entangled as films within the metal. Dur- 
ville casting solved the difficulty, especially 
when carried out in the special machine 
incorporating a feeding dozzle, which had 
been developed at the authors’ works. The 
tenacious oxide film had the advantage of 
preventing the solution of hydrogen which 
would cause pinholing, and so the use of 
fluoride fluxes was not recommended. Mea- 
surement of the temperature of the metal 
was implied, but no details were given. 
The bottom running of the ingots as patented 
by Durville, and in a manner reminiscent of 
steel practice, was also described in the 
paper, whilst a final point was the Brinell 
testing of the final ingots as a control of 
the composition. 

The fourth paper, by Mr. Bond- Williams, 
was particularly interesting, for it described 
changes in the production of phospor bronze 
ingots, which took ten years to effect, after 
the adoption of scientific proposals made 
by Bailey and Baker. The original coke 
crucible melting furnaces were modified 
and the casting technique was controlled 
by the development of a special pouring 
cradle with a tundish to reduce the rate of 
mould filling. A special flux degassing of 
the metal in the crucible was carried out 
by means of an oxidising slag containing 
copper mill scale, and the excess of oxidant 
was eventually removed by an excess of 
phosphorus as phosphor copper. Tempera- 
ture values were given but the method of 
measurement was not stated. The flux 
degassing, which was the title of the paper, 
was only very briefly described and more 
information on this was desirable. Perhaps 
there might be a resumé of the reactions and 
thermodynamics, for the paper was a con- 
vincing practical statement of how the 
application of research had paid good 
dividends. 

The paper on “The Melting and Casting 
of Brass,” by Messrs. Cook and Fletcher, 
related to the use of low-frequency induction 
furnaces, and the production of brass in the 
authors’ works was something like the Talbot 
process in steel. The furnaces operated 
continuously with a good mixing action, 
and after part of the molten charge had 
been poured off, more solid metal was added. 
Degassing treatments were not necessary, 
as the solubility of gases was low, due to 
the high vapour pressure of the molten 
zinc. Zinc also acted as the deoxidant to 
the bath. Metal losses could be kept below 
1 per cent if proper protection was applied. 
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The authors paid special attention to moulds, 
mould dressings and casting temperatures 
for various copper contents, and suggested 
a lattitude of +10 per cent. The question 
of segregation was referred to with some 
tests which might be applied to the wrought 
products. 

The final paper, by Messrs. Bradbury and 
Turner, dealt with the melting and casting 
of nickel brass alloys in oil and coke-fired 
non-tilting crucible furnaces. Two oil, 
with two coke-fired furnaces, produced 
as much of the metal as five coke-fired fur- 
naces. A drawing was given of the design 
of the oil-fired melting installation and very 
full particulars were supplied of the working 
of the shop. Although zinc was present in 
the alloys, manganese and phosphor bronze 
were added as deoxidants before casting. 
No pyrometric control of casting was used, 
but a stirring test and indications of zinc- 
boil sufficed for an experienced caster. 
Water-cooled copper moulds, as usual, were 
employed, together with other feeding 
devices. 


Discussion 


Mr. A. L. Molineux (Winfields Rolling 
Mills, Ltd.) said that the degassing of phos- 
phor bronzes was one of the greatest advances 
in the past twenty-five years of metallurgical 
practice. He did not agree with Mr. Bond- 
Williams’ figure of 44 cwt of coke per ton 
of metal melted, however. Personally, he 
would be happy to achieve, with to-day’s 
method of casting, about 6 cwt. The greatest 
single saving with this process was in the 
reduction of scrap, which had fallen from 60 
per cent to 25 per cent. 

He agreed with Cook and Fletcher that 
the production of high-quality shapes sub- 
stantially free from defects was not always 
and consistently realised and that it was 
not because of any serious technical difficul- 
ties in the processes or unsolved major 
metallurgical problems. Lack of cleanliness 
was the greatest single cause of trouble in 
many casting shops. If there was no metal- 
lurgical problem—in which he agreed with 
the author—then it could only be a human 
problem. ‘Therefore this work should be 
well paid for and the melter must be made 
to appreciate the importance of his job. 
Since most metallurgical problems had 
been solved, it all came down to good manage- 
ment in the casting shop. The rolling indus- 
try was very much handicapped by having 
to work to British Specification No. 265, 
some of the figures in which he thought 
were very ill-chosen. 

Mr. Christopher Smith (Messrs. James 
Booth and Co., Ltd.) detected in all the 
papers a certain air of complacency that 
we had, perhaps, achieved the ideal and 
that there was nothing more to do, that all 
the metallurgical problems had been solved 
and that we knew most of the answers. 
But he had felt strongly for some years that 
we did not know all the answers, and that 
there was a long way to go before the best 
castings could be produced, and before the 
problem of high scrap losses would be solved, 
which losses were even to-day colossal. 
It was also necessary to solve the problem 
of output per man-hour, which was very bad 
in the industry at present. Having had 
considerable experience in the casting of 
aluminium and magnesium alloys, he had 
found that the problems of oxide were as 
acute as in copper-zine alloys. Indeed, 
they were much more difficult but the 
producers of these alloys seemed to have 
tackled the problems in a more workmanlike 
manner than the producers of copper-zinc 
alloys. It was ne to learn to control 
the metal and freeze it truly directionally in 
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the way the casters of aluminium alloys 
induced directional solidification and, on 
the whole, he felt it was essential to address 
themselves anew to this problem of pro- 
ducing sound castings. The enormous in- 
crease in output which could be achieved as 
the result of using properly controlled and 
scientific methods of casting, not only in 
output per man but in output per cent, would 
pay very large dividends. Brass-casting 
was described as a hot and heavy job, but 
it did not have to be a hot and heavy job. 
It was all a matter of technique and the 
application of scientific principles. : 

Mr. H. Davies (I.C.I.) discussed the pro- 
duction of refined copper, dealt with in the 
paper by Mr. Waddington, and said that 
in making any casting there were two truisms 
which should be borne in mind. They were 
(1) that every casting made commercially 
was unsound, and what was of interest was 
the degree of unsoundness ; (2) in any manu- 
facturing process it is the detail which wins 
the battle. He would like to hear if there 
was an adequate substitute for bone ash 
as a mould dressing for the casting of tough- 
pitch copper shapes. The question was 
sometimes asked : ““ Why does the water- 
cooled mould produce excellent results, 
since the amount of gas in the copper is the 
same whatever mould is used?” He 
suggested it might be that the copper cooled 
so rapidly that the gases were held in solu- 
tion and so were not evolved, or even if they 
were evolved, they could not coalesce into 
large enough bubbles to form blisters on 
the fabricated material. 

Mr. D. F. Campbell (Electric Furnace 
Company, Ltd.) suggested that although it 
had been mentioned that the capital expen- 
diture on the plant described by Mr. Wad- 
dington must be very high, that could be 
challenged. In comparison with a rever- 
beratory copper refining furnace, with its 
chimneys, oil furnace &c., it would be found 
that an electric installation of the sort 
described in the paper was not very much 
higher in capital cost. Indeed, the capital 
cost of an electric melting plant on a new 
site would probably be less than that of a 
fuel-fired plant. He felt that we should be 
very profoundly dissatisfied with many of 
our melting methods at the present time. 
Very little was said about the melting of 
aluminium, which was a very important 
matter. 

Mr. H. W. L. Phillips (British Aluminium 
Company, Ltd.), referring to the semi- 
continuous method of casting extensively 
employed for aluminium and its alloys, 
and briefly mentioned in the paper by Bailey 
and Baker, said this process was capable of 
giving blocks of great soundness, with direc- 
tional solidification. Its advantages, both 
economic and technical, were so pronounced 
that much time and effort had been extended 
in overcoming its chief drawback, viz., the 
development of internal stresses of mag- 
nitude sufficient to cause cracking. He 
described the method in some detail. 

Mr. F. C. Evans (Messrs. John Miles and 
Partners, Ltd.) commented on what he called 
a little discrepancy between the views 
expressed in different parts of the paper by 
Bailey and Baker, regarding the desirability 
of disturbing an alloy with extended freez- 
ing range while dendrites of the higher melt- 
ing point constituent were being formed, 
but while the lower melting point constituent 
was still liquid. He asked if the authors 
could express an opinion as to the use of 
supersonic or other vibrations for the break- 
down of the dendrites to provide new centres 
of crystallisation. A lot of publicity of a 


not very informed kind was given to that 
matter some years ago and he himself made 
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a few experiments regarding its use for this 
purpose. However, he was unable to observe 
any influence of supersonic or other vibra- 
tions on the macrostructure of various 
copper-base alloys. Had the authors any 
experience ? 

Commenting on the paper by Murphy 
and Callis, he said that perhaps a few obser- 
vations as to the lines on which the Durville 
casting of aluminium bronze billets had 
developed elsewhere might be of interest. 
Hand turn-over machines were much used. 
In this the chill mould was supported with a 
trunnion with an axis just short of the top 
of the ingot and was so arranged that it was 
counterbalanced about this position. The 
trunnion was supported on a simple stand 
and for an ingot of up to 300 or 400 Ib, 
if care was taken with the design and counter- 
balancing, a man of average strength could 
turn the assembly from position 1 to the 
final position, 6, by means of a handle on 
the ladle with sufficient ease and control 
to produce a perfect ingot. The machine so 
devised was quite simple, took little floor 
space and had no mechanism which required 
maintenance. At first he used a design of 
chill mould which gave a tapered square 
billet, but this was soon abandoned as it 
was found almost impossible to obtain sound 
enough iron castings, defects always deve- 
loping at the bottom of the mould cavity, 
presumably due to blowholes just below the 
skin. A change was therefore made to a 
cylindrical type of mould, closing the bottom 
with a cylindrical piece of copper some 5in 
or 6in in depth. This helped with the direc- 
tional cooling from the bottom, which was 
so important in obtaining sound ingots. 
This method of construction also enabled 
renewal of the mould surface by plain boring 
on @ lathe. 

Dr. N. P. Allen (N.P.L.) felt that the 
symposium was not one on the casting of 
non-ferrous metals, as stated, but on the 
casting of copper alloys. It was to be 
regretted that its scope was not a little 
wider because there was a great variety of 
properties of non-ferrous metals and some 
interesting generalisations might have come 
out. 

Dr. R. Genders referred to an aspect of 
metal casting and fabrication which he said 
had not received the attention it deserved, 
viz., material which had received very little 
work and recrystallised before being used. 
Such material could be used without recourse 
to rolling and annealing involved in the 
production of sheets, and it was very suit- 
able for forging. There were indications, 
which were not yet fully proved, that when 
a structure of that kind was cold-worked 
it was less liable to season cracking than a 
structure which had been recrystallised and 
worked time and time again. He had been 
interested recently in studying on the 
Continent a process which gave a material 
of this kind. It had some fascinating fea- 
tures. It cast a centrifugal ring lm in dia- 
meter, having a special-shaped section. It 
was put through a lathe to take off about 
half the material and was then cut and 
straightened out and put through a scalping 
machine. One then had a nice, straight bar, 
10ft long, of centrifugally-cast material, 
very even in structure and free from non- 
metallics. It could be drawn or used for 
machining or forging. The plant in question 
was producing 1000 tons a year, melted in 
Ajax-Wyatt furnaces in any diameter from 
10 to 80mm. 

Dr. Georges Blane (Centre Technique des 
Industrie de la Fonderie, Paris) said he had 
read the papers with great interest and it 
seemed that practice in France confirmed 
most of the views held here. An oxidising 
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atmosphere had been adopted by the leu: ling 
French foundries and although there was 
some objection to it on the ground of the 
greater consumption of crucibles, even if 
the number of heats per crucible was reduced 
by 15 per cent, the balance was still on the 
right side if the yield of sound metal wag 
increased by 10 per cent. 

M. L’Oiseau, a colleague of Dr. Blanc, 
said he was manager at the Durville foundry, 
The Durville process was now being used 
in connection with sand castings. ‘his 
involved an intricate mould but they had 
been successful, although certain precautions 
had to be taken with the gas which might 
be evolved. As regards the limitation to the 
length of the ingot in the Durville process, 
he said there was a certain lack of density 
in the centre of the ingot, although that 
was being overcome with larger ingots made 
of octagonal section. 

Mr. J. O. Hitchcock (Mond Nickel Com- 
pany) suggested that Bailey and Baker, in 
their paper, regarded their problem from the 
metallurgical point of view and what was 
the best shape and form to give sound ingots, 
whereas technologically the matter must be 
regarded from the point of view of what was 
the best casting technique to make an ingot 
of the shape most suited to industrial appli- 
cation, i.e., marketable material. In the 
majority of cases it could fairly readily be 
shown that attention to perfecting casting 
processes to reduce scrap, &c., was well 
repaid in a finer product being produced. 
It was surprising how a simple modification 
of the geometry of the ingot could give 
better results without modifying the casting 
technique at all. The Durville process was 
very attractive from this point of view, but 
it apparently suffered from the dimensional 
limitation mentioned in the paper. This, 
surely, was in the nature of a challenge to 
our metallurgical staffs, since if we were 
able to improve on the length : diameter 
ratio of 8:1, there would be great advan- 
tages. There were other methods of keeping 
the feeding head molten and such methods 
would be cheaper in the long run than resort- 
ing to casting as described in this paper. 

Mr. G. Skript (Langley Alloys, Ltd.) 
remarked that nothing was mentioned in the 
symposium about rotary furnaces, which, 
particularly for gunmetal and brasses, gave 
excellent results. He said he was using the 
Durville process for casting }-ton billets, 
using the hand-type of machine. With 
larger billets a mechanically-operated machine 
was required. In his work he had paid 
particular attention to prevent jerks when 
the centre of gravity was shifted from one 
side of the machine to the other, a very 
important point, which was frequently over- 
looked. He advocated the electric furnace 
for aluminium bronze and said he had seen 
rotary hearth furnaces used for this purpose 
in the United States. The foreman of the 
works there, with whom he had discussed 
the matter, had said that very uniform and 
good quality aluminium-bronze could be 
produced in this way. The high-frequency 
furnace was also a very good way of melting 
aluminium-bronze. There was a definite 
possibility of using the rotary furnace for 
this purpose where a very high degree of 
composition was not required. Much ma- 
terial so produced was being used in the 
chemical industry and for other purposes. 

Mr. G. T. Callis (co-author of paper on 
Durville process), referring to the criticism 
of the limitation of length : diameter ratio, 
said it was extremely difficult to get a com- 
pletely solid billet with a larger ratio. The 
successful operation of the process depended 
very much on a very slow speed of rotation 
over the horizontal. A considerable amount 
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of freezing had already taken place from 
the bottom of the mould upwards and the 
result was that the final point at which the 
pillet froze was brought nearer to the top 
of the mould. Furthermore, quite a lot 
of freezing had taken place down towards 
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the bottom end and therefore bridging was 
very easy. Much of the results obtained, 
however, depended on the use to which the 
billet or forging was to be put. 

An adjournment was then made until 
the afternoon. 


(T'o be continued) 


Physical Society’s Exhibition 


No. II—(Continued from page 385, April 8th) 


HIS week we continue our descriptive 

account of some of the exhibits shown at 
the Physical Society’s Exhibition, which ended 
on Friday, April 8th, at the Imperial College, 
London, S8S.W.7. 


AIRMEC LABORATORIES, LTD. 


The ionisation voltage and insulation tester 
exhibited by Airmec Laboratories, Ltd., High 
Wycombe, Bucks, is believed to be the first 
practical instrument of its kind suitable for 
general use as a simple means of detecting 
incipient breakdown in a dielectric by deter- 
mining the threshold voltage at which ionisa- 
tion occurs. As such, this instrument marks a 
departure from the orthodox industrial methods 
of insulation testing by destruction, which 


When the applied voltage across the speci- 
men is increased a point is reached at which 
ionisation begins and this stage is accompanied 
by a “hissing” sound in the loudspeaker. 
As ionisation progresses the loudspeaker sig- 
nal increases in intensity and frequency. 
At the same time the flow of direct current 
through the specimen is indicated on the 
cathode-ray indicator. Complete breakdown 
of the specimen is accompanied by a con- 
siderable increase in current and by a fall in 
the test voltage (as shown on the voltmeter) 
due to the high impedance of the test circuit. 

An important characteristic of this method 
of testing is that it is non-destructive and infor- 
mative. If required, the test can, be discon- 
tinued when the hissing sound is produced in 





Fig. 14—D.C. IONISATION 


merely indicate whether the component in 
question will withstand or fail under the im- 
pressed voltage. 

Indication of ionisation in insulating material 
subjected to electric stress is given in two 
ways on the tester, a photograph of which is 
reproduced in Fig. 14. Aural indication is 
given by a loudspeaker, and visual indication 
by a miniature cathode-ray indicator; in 
addition, if the test is continued to the point 
of breakdown, indication of insulation failure 
is given by a meter calibrated in kilovolts. 

The instrument comprises two main circuits 
—a d.c. voltage test source obtained from a 
rectified h.f. voltage generated electronically 
and a detector-amplifier. Rotation of the left- 
hand control knob provides continuous adjust- 
ment of the test voltage up to 5kV. The posi- 
tive terminal of this voltage output is applied 
to the material to be tested, which is then 
series-connected to another terminal, forming 
the input to the detector amplifier. The out- 
put from the amplifier feeds a miniature loud- 
speaker, and a cathode-ray indicator is in- 
cluded to show the passage of current through 
the test-piece. Loudspeaker volume control 
is provided by the right-hand knob on the 
front panel of the instrument. For applying 
the test voltage to the specimen the instru- 
ment is complete with two co-axial screened 
leads, terminated by shockproof spikes. The 
instrument is designed to operate from 50c/s 
single-phase mains supplies at 200V to 250V. 





VOLTAGE TESTER—AIRMEC 


the loudspeaker, at the ionisation stage, before 
breakdown occurs. The instrument therefore 
has a wide range of uses, including the testing 
of cables, fractional horsepower motors, insu- 
lated wires and high-value resistors, and it is 
capable of detecting ionisation in pockets of 
gas in dielectrics. 


Puiirps Exvectricat, Lrp. 


A new electron microscope, which is claimed 
to be capable of revealing microstructure down 
to 25 Angstrém units, was exhibited by Philips 
Electrical, Ltd., Century House, Shaftesbury 
Avenue, London, W.C.2. 

This instrument employs a magnetic lens 
system, and in the interests of compactness 
and freedom from disturbance by external 
magnetic fields, two extra magnetic lenses 
are fitted in addition to the normal set, com- 
prising the condenser, objective and projector 
lenses. With the help of these two extra lenses, 
the system is capable of attaining a variable 
magnification covering the whole range of 
1000 to 60,000 diameters without the necessity 
of changing. pole-pieces. Moreover, by using 
a wide angle projector lens operating at a 
constant strength, coverage of the full screen 
area at all magnifications is possible. The 
microscope makes use of a maximum accelerat- 
ing voltage of 100kV. 

A characteristic of the design is that it is 
unnecessary to provide for adjustment of the 
lens system alignment. Adjustment of the 
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illuminating field is effected simply by elec- 
trically controlled magnetic deflecting fields, 
obviating the necessity for mechanical adjust- 
ment. 

There is no need to remove the specimen 
from the object chamber to a lower chamber 
when an electron diffraction image is required, 
since the diffraction lens, in conjunction with 
the adjustable diaphragm, makes it possible 
to obtain an electron diffraction picture of any 
selected part of the specimen under examina- 
tion. In addition, a new oscillating beam 
focusing device is incorporated in the equip- 
ment to facilitate rapid focusing without the 
tedious work of adjustment for best resolution 
by trial and error. 

Full provision is made for obtaining stereo- 
micrographs by rotation of the specimen- 
holder between two successive exposures. 
Simplicity of specimen-mounting is assured 





FIG. 15—ELECTRON MICROSCOPE—PHILIPS 


by the introduction of a special specimen- 
carrier, consisting of a small, suitably-slotted 
silver plate, on which the specimen is mounted. 

A large fluorescent screen allows for the 
presentation of an image 6in by 6in at all 
magnifications. The photographic arrange- 
ment of the equipment is such as to suit an 
internal camera, using standard non-per- 
forated 35mm film, capable of recording the 
screen image with a four-fold reduction and 
without any change of focusing when changing 
from screen to film. In this way up to forty 
exposures can be obtained at one loading and 
an automatic film-shift device prevents the 
possibility of double exposures. 

A special airlock simplifies the changing of 
specimens, which can be done very rapidly 
because, as a result of the small volume of the 
object chamber, the pressure in the micro- 
scope can be brought down to the required 
operating vacuum about fifteen seconds after 
the insertion of the new specimen. 

A general view of the microscope is given 
in the photograph reproduced in Fig. 15. 
The equipment is stated to be insensitive to 
vibration, no special foundations being required 
for its mounting. All apertures are easily 
removed for cleaning, without dismantling 
the microscope assembly. In addition to being 
shockproof the equipment is designed to be 
suitable for operation in any climate and at any 
altitude. 


BritisH [Ron AND STEEL RESEARCH 
ASSOCIATION 


One of the exhibits shown by the British 
Iron and Steel Research Association, 11, Park 
Lane, London, W.1, originated in a problem 
that faced the Association’s South Wales 
laboratories during their studies of roll sur- 
faces in work on surface geometry and coating 
conditions on steel sheets. Since it was impos- 
sible to transport stylus-type profilometers 
to examine the rolls in situ, a method of taking 
a high fidelity replica had to be developed. 
The apparatus developed for this purpose 
involves the polymerisation of a thin film of a 
methyl methacrylate monomer-polymer mix- 
ture interposed between the metal and suitable- 
sized pieces of transparent Perspex sheet. 
The replicas so formed are readily removed 
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from, and reproduce with high fidelity, the con- 
tours of the metal surface. They are robust, 
permanent and suitable for direct examination 
on a stylus surface finish-measuring instrument. 
They are also suitable for the microscopic 
metallurgical examination of specimens not 
easily examined in situ and can also be used 
as projection transparencies. A modification 
of the technique may be applicable to the pre- 
paration of electron microscope transparencies. 

Measurement of thermal efficiency in fur- 
naces operated at very high temperatures is 
of great importance to the steel industry. 
Frequently gas or oil temperatures are too high 
to be measured directly and a sensible heat- 
meter was exhibited by the Association for 
measuring the heat content per unit volume 
in such circumstances. 

This apparatus enables a heat balance to be 
calculated. A sample of the gases is continu- 
ously withdrawn through a water-cooled calori- 
meter, protected and supported by a water- 
cooled arm. The temperature of the cooled 
gas, which remains above the dew point, is 
accurately measured as it leaves the calori- 
meter by a fine-wire thermocouple, and the 
rate of withdrawal is determined by metering 
the cooled gases. The gases are further cooled 
to room temperature and analysed, any con- 
densed fluids being measured. It is possible 
to deduce the temperature of the furnace gas 
as it enters the calorimeter in addition to deter- 
mining the sensible heat per unit volume. 

The Association is actively concerned in the 
investigation of silicosis in steel foundries, 
and a dust-meter is shown which makes. use 
of the Tyndall beam effect for comparative 
estimation of the dust concentration in air or 
gas atmospheres. A 30-W filament lamp and 
lens system forms an intense and sharply 
defined divergent light beam, which is passed 
axially through a cylindrical glass walled samp- 
ling chamber. A sample of the atmosphere 
being analysed is continuously drawn through 
the sampling chamber by a motor-driven suc- 
tion fan. The light scattered in a direction 
approximately normal to the illuminating 
beam is measured by four photo-multiplier 
cells, which are positioned around the outside 
of the glass-walled sampling chamber. 

Even a puff of cigarette smoke drawn into 
the instrument shown at the exhibition gives 
a clear reading on the microammeter connected 
with the photo-multiplier cells. 

Another exhibit consisted of a four-channel 
electrical resistance strain gauge, designed for 
measurements of pressures and _ torques 
associated with the calculation of efficient 
design and economic loading of rolling 
mills. In this instrument four independent 
amplifiers are incorporated, each provided with 
individual calibrating networks for use with 
not less than four resistance gauges each of 
2500 ohms resistance. A _ stable oscillator 
provides a source of a.c. power for the Wheat- 
stone bridges, and means are incorporated for 
balancing out the effects of long cables. The 
overall accuracy is +1 per cent on pressure 
measurements and + 3 per cent on torque 
measurements. The amplifiers provide suffi- 
cient power to operate direct-writing, high- 
speed chart recorders. 


British THomson-Houston Company, Ltp. 


The halogen leak detector exhibited by the 
British Thomson-Houston Company, Ltd., 
Rugby, is a development of an effect observed 
by C. W. Rice and W. C. White, of the Ameri- 
can General Electric Company. Rice and 
White found that the steady emission of posi- 
tive ions from a heated surface was greatly 
enhanced in the presence of organic vapours 
of molecules containing halogen atoms. 

To make use of this effect, the leak detector 
consists essentially of a thermionic device, 
containing a cathode suitably arranged to 
collect the positive ions emitted from a heated 
platinum surface, which serves as the anode. 
Means are provided for drawing air through 
the special thermionic valve whereby the 
presence of very small traces of a halogen 
vapours can be readily detected. 

The instrument can be used to locate small 
leaks in pressure or vacuum systems. For 
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example, it is stated that freon can be detected 
leaking from acontainer at a rate of 4/,,0z to 
1/490z per year. With a sensitivity of this order, 
the leak detector is suitable for the production 
testing of refrigerators, freezers and air-con- 
ditioning apparatus, using a halogen bearing 
compound. Similarly, the instrument can be 
used commercially, with freon (for example) 
as a tracer, for the pressure-testing of tanks, 
joints and welds. 

As illustrated in Fig. 16, the type-H leak- 
detector is a portable equipment, comprising 
a detector unit, a control unit and the necessary 
leads. The detector unit is a probe consisting 
of metal nozzle and a plastic tip mounted in a 
housing which forms a convenient form of 
hand grip. It contains an element which is 
sensitive to halogen compound vapours and a 
blower to draw air into the detector. Built 
into the detector unit is a small loudspeaker, 





FiG. 16-HALOGEN LEAK DETECTOR-—B.T.-H. 


which emits a succession of “ clicks” ; a change 
in the frequency of the “ clicks ” indicates the 
presence of a halogen compound. A length 
of cable connects the detector unit to the con- 
trol unit. 

The control unit is a self-contained portable 
assembly, which houses the amplifier, voltage- 
stabilising transformer, indicating instruments 
and necessary controls. A 20ft lead connects 
thecontrolunit toa 190V-260V a.c. mains supply, 
which provides power for the complete instru- 
ment—alternating current for the detector 
filament and direct current for the detector 
anode, amplifier and blower motor. 

-To detect leaks, using the type-H detector, 
the vessel under test is charged to an excess 
pressure with gas containing or consisting of 
a halogen bearing compound, such as carbon 
tetrachloride, chloroform, or freon. For maxi- 
mum sensitivity both the total pressure and 
the partial pressure of the tracer gas should be 
as high as possible. With pure freon at 15 lb 
per square inch, excess pressure (2 atmospheres 
total), a leak of 1/100 litre micron per second 
can be detected. This causes a doubling of 
the frequency of the audible signal when this is 
set initially to about one click per second. 

This performance relates to the normal 
manner. of using the instrument when the 
response time is about five seconds. By 
restricting the rate of flow of gas into the detec- 
tor, the sensitivity can be raised further but the 
response time is adversely affected. 

A convenient, though less sensitive, manner 
of use is to seal the vessel under test with 
normal contents of room air and to inject freon 
at the rate of loz per 20 cubic feet of vessel. 

This operation will raise the total pressure 
to 164 lb per square inch and, after mutual diffu- 
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sion is complete, the proportion of freon wil] 
be 10 per cent approximately. Under those 
conditions the detector will locate leaks of 
1 litre micron per second, 

Another B.T.-H. exhibit consisted of an 
enlarged section model and a crystal actiny ag 
an amplifier to demonstrate the properties of 
the germanium triode. 

The latest development* of this devico igs 
the three-electrode crystal triode, which will 
oscillate and amplify. The three electrodes 
consist of a germanium crystal surface, an exciter 
electrode, and a collector electrode. ‘Whe 
‘“‘exciter”’? and ‘‘collector’’ electrodes are 
spaced about 1000th inch apart, resulting in 
the required electrical interaction between 
them. With the exciter electrode biased 
between 0-2V to 0-8V, positively, and the col. 
lector electrode biased negatively, between 
10V and 80V, power gains of the order of 
20db are obtainable, 

The device can also 
be used as a generator 
of high or low-frequency 
oscillations in a con- 
ventional feed-back 
circuit, with the phases 
suitably adjusted. The 
upper frequency range 
of the crystal triode, as 
amplifier or oscillator, 
is limited by the transit 
time effect, due to the 
finite spacing between 
the two contacts and 
also, it is believed, by 
the non-linear capaci- 
tance characteristics of 
the point contact, as 
observed with german- 
ium crystal rectifiers. 

Another exhibit was 
arranged as a demon- 
stration of a robust, 
low-loss, enclosed spark- 
gap, designed for ap- 
plications in which con- 
siderable energy is to 
be released by the dis- 
charge of condensers. 
The low loss is due to 
the use of electrodes 
consisting of a sintered 
body formed from mix- 
tures of powdered metal 
and insulation (such as alumina). The robust 
construction is obtained by the use of B.T.-H. 
glass C.40, with tubular end leads of an alloy 
such as Fernico. Gaps of this type are in 
experimental use, for example, in_high- 
frequency ignition systems for aero engines. 


Henry Huaues anp Son, Lip. 


The advent of pressurised aircraft has made 
it necessary to redesign the conventional air 
sextant completely to conform with airframe 
requirements. Basically the sextant has be- 
come periscopic, with the index mirror or prism 
protruding through the airframe into outer 
air. To deal with new problems thus intro- 
duced, the sextant must fulfil three main 
requirements, First, the sextant must provide 
some means of pre-setting altitude and azimuth 
to computed angles, since the navigator has 
no astrodome to look through ; this calls for a 
field of view sufficient to find the star even 
if the settings contain small inaccuracies. 
Secondly, the instrument must provide com- 
pensation for the large temperature gradients 
that exist between the prism in the outer air 
and the main body at cabin temperatures ; 
thirdly, there must be effective sealing through 
the sextant itself and between the sextant 
and its mounting against pressure differences 
that arise at great heights. 

An instrument designed to satisfy these 
requirements is being fitted to B.O.A.C.’s 
new ‘Canadair Fours,’’ and was exhibited 
by Henry Hughes, Lid., Barkingside, Essex. 

The Hughes periscopic sextant (Fig. 17) 
comprises essentially a bubble type artificial 
horizon combined with a periscope, the upper 

* First announced as the Transistor by the Bell 
Telephone Laboratories. 
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prism of which acts as the moving reflector 
of the sextant proper. A 7 deg. field of view 
with four-power magnification is provided by 
the optical system. The image of the bubble 
js introduced through an aluminised mirror, 
made to give 6 per cent light transmission, 
upon which the bubble is seen superimposed 
on the main field. Two types of illumination 
are employed: for day use the bubble appears 
as a black spot against a bright field; for 
night observation its position is indicated by 
two red spots in a horizontal plane against a 
dark background. 

Coincidence between bubble and star is 
obtained by the rotation of the main index 





FiG. 17—PERISCOPIC SEXTANT—HENRY HUGHES 


prism, located at the top of the periscope. 
This is done in two stages—in 10 deg. steps 
by means of a pin and hole plate and then by 
fine adjustment operated by a reversible elec- 
tric motor actuated by a rocker-bar switch. 
The integrator, also electrically driven from a 
24-V d.c. supply, is designed to furnish average 
altitude readings during a maximum run of 
two minutes, but may be stopped, if required, 
for observations to be taken over a shorter 
period ; when this is done the integrator gives 
accurate readings over the shorter period, 
the actual length of the run being indicated 
on the half-time dial. 

The Hughes periscopic sextant mounting 
(Mark 3) incorporates a pressure trap, which 
enables the instrument to be carried in the 
extended or retracted position. This mounting 
is so designed as to seal the aperture when the 
instrument is retrected and to permit the sex- 
tant to be removed without loss of cabin pres- 
sure. The sealing arrangement allows for the 
complete rotation of the instrument and for 
swing up to 9 deg. from the central position. 
As the periscope is exposed to extremely low 
temperatures, a thermostatically-controlled 
heating element is fitted to prevent condensa- 
tion. 


Automatic Com WINDER AND ELECTRICAL 
EQuipMENT Company, LTD. 


A new instrument exhibited by the Auto- 
matic Coil Winder and Electrical Equipment 
Company, Ltd., Douglas Street, London, 
8.W.1, is the “‘AVO” heavy-duty meter— 
a multi-range a.c./d.c. instrument, specially 
designed for use under difficult conditions, 
where a robust and portable instrument is 
required. 

To make the instrument suitable for arduous 
service an automatic cut-out mechanism is 
incorporated, -giving the meter protection 
against electrical overloads inadvertently ap- 
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plied. When this overload mechanism trips 
an indicator shows through an aperture in 
the scale-plate. After the cause of the over- 
load has been removed the turning of a small 
control knob on the instrument panel immedi- 
ately restores the cut-out, making the instru- 
ment ready for use again. 

The heavy-duty meter is based on a moving- 
coil element, using a _ transformer/rectifier 
system for a.c. and d.c. measurements and 
covering a scale length of approximately 3}in. 
Eighteen self-contained ranges are provided, 
using a common pair of terminals, range 
selection being achieved by a single rotary 
switch. The ranges available are as indicated 
in the accompanying table. 

Ranges of Heavy-Duty Meter 


A.c./d.c. A.c./d.c. Resistance 
Voltage Current 
10V 10mA 0-500 ohms (midscale 12-5 ohms) 
25V 100mA 
250V 1A 0—50,000 ohms (midscale 1250 
1000V 10A ohms) 


On d.c. voltage ranges the sensitivity is 
1000 ohms per volt; on the a.c. 10-V range 
the sensitivity is 200 ohms per volt, and on the 
higher a.c. voltage ranges the value is 500 ohms 
per volt. The meter accuracy on d.c. ranges 
is 1 per cent of full-scale reading and on a.c. 
ranges is in compliance with B.S. first grade 
instruments. 

It is possible to extend the ranges of the 
instrument by the use of suitable external 
shunts, transformers, and a resistance range 
extension unit, which enables readings to be 
taken down to 0:01 ohms; _ these accessories 
can be supplied by the makers of the instru- 
ment. A special version of the heavy-duty 
meter is manufactured with voltage and current 
ranges chosen for their suitability in railway- 
track signalling service. 


DaweE Instruments, Lrp. 


The watch rate recorder shown by Dawe 
Instruments, Ltd., 130, Uxbridge Road, Han- 
well, London, W.7, compares the rate of a 
watch under test with an electronic interval 
timer of high accuracy, the comparison being 
printed on a paper: tape, allowing the rate 
to be obtained by reference to a calibrated 
dial, 

To make the comparison between the rate 
of the watch and standard time, the watch 
rate recorder embodies two timing units. The 
first unit, which provides the source of standard 
time, consists of a quartz-crystal-controlled 
oscillator, which generates a high-frequency 
output of exceptional stability. A frequency 
divider lowers this frequency to a value suit- 
able for driving the synchronous motor of the 
comparison unit. This motor, running at 2700 





Fic. 18—-WATCH RATE RECORDER—DAWE 
INSTRUMENTS 


r.p.m. or 45 revolutions per second, drives a 
metal drum, which has a raised spiral on its 
surface. 

The second unit is the watch rate unit, which 
consists of a microphone to pick up the “ tick ”’ 
of the watch under test, an amplifier to aug- 
ment this signal and a trigger unit to operate 
or “‘ fire’ once for each “‘ tick ’’ of the watch 
and energise a solenoid in the comparison 
unit. This solenoid pulls a printer bar down 
against an inked ribbon and a paper tape, 
which rests lightly on the spiral mentioned 
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above. Each stroke of the printer bar pro- 
duces a dot on the paper tape, the position of 
the dot depending on which part of the spiral 
is under the bar at the moment of contact. 

Now the spiral rotates at a constant speed of 
45 revolutions per second, or nine revolutions 
in one-fifth of a second. Therefore if succes- 
sive ‘‘ticks’’ of the watch are separated by 
exactly one-fifth of a second each dot will 
coincide with the previous one. If, however, 
the watch is running slow, the spiral will turn 
slightly more than nine revolutions in one- 
fifth of a second, each dot will fall to the left 
of the preceding one. 

If now the tape is moved at a uniform rate 
at right-angles to the axis of the spiral the 
dots will spread out into a line. The line of 
dots will be parallel to the edges of the tape 
if the movement ‘is keeping perfect time. 
The line of dots will slope to one side or the 
other, depending on whether the watch is 
gaining or losing. In the watch rate recorder 
the tape is moved at 6in per minute by reduc- 
tion gear and friction roller, driven by the same 
synchronous motor which drives the pointer 
spiral. 

From the dimensions of the spiral, its speed 
of rotation, and the speed of movement of 
the tape it is a simple matter to calibrate the 
recorder so that the angle made by the sloping 
line of dots can be expressed as a measure of 
the loss or gain in time. In the hands of a 
skilled repairer, however, the watch recorder 
does more than register the loss or gain: 
various faults in the movement cause charac- 
teristic irregularities in the line of dots, and 
these departures from normality can be pre- 
cisely interpreted by a qualified repairer. 
The inherent accuracy of the recorder is stated 
to be one second per day, and the time required 
for each determination is about fifteen seconds. 

As illustrated in Fig. 18, the watch rate 
recorder is a compact instrument with simple 
controls. The watch under test is held by a 
spring and microphone assembly on the left. 
In the centre of the instrument are the volume 
controls and “‘ on-off” record switch. On the 
right of the recorder is the paper tape and cir- 
cular protractor scale calibrated in rate error. 
The instrument is suitable for power supplies 
of 200V-250V, 40-100 c/s, and the consumption 
is 65W. 


(To be continued) 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


REELS FOR COVERED, SOLID, ROUND, 
ELECTRICAL WINDING WIRE 

No. 1489: 1948. This specification has the 
object of ensuring interchangeability and reducing 
the wide range of sizes of reels. 

In preparing the standard careful consideration 
has been given to design proportions, and one of the 
main features is that a ratio of 2/1 between the 
flange and barrel diameters has not been exceeded. 
The purpose for this is to lessen tension variations 
and to facilitate unwinding by the user. 

Several requirements in the standard may necessi- 
tate alterations to the machinery of wire and coil 
manufacturers, and it is anticipated that the neces- 
sary adjustments will be made within a reasonable 
period. Price 2s. post free. 





EQUIPMENT FOR EYE AND FACE PROTEC. 
TION DURING WELDING 


No. 1542: 1949. This standard is complementary 
to B.S. 679, “‘ Protective Filters for Welding.” It 
specifies standard dimensions for filter glasses, 
together with the requirements for essential points 
of design and manufacture and the materials which 
may be used for this equipment. The standard 
covers spectacles, goggles, facemasks, helmets, 
hand-shields and screens. It includes recommenda- 
tions on the use of these types of equipment and 
also deals with the question of screening welding 
operators to avoid injury and distraction to other 
workers in the shop. Pictures of typical equip- 
ment are included in this standard. Price 2s., 
post free. 
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No. Il—({Continued from page 381, April 8th) 


| pes first paper to be taken on April 6th 
was :— 
INTERNATIONAL CONFERENCE ON SAFETY 
OF LIFE AT SEA, 1948 
By G. DANIEL 
SUMMARY 

This paper is primarily a record of the principal 
amendments and additions to the technical pro- 
visions of the International Convention on Safety 
of Life at Sea, 1929, which were decided upon at 
the International Conference held in London in 
1948. Brief reference is made to the situation con- 
cerning safety of life at sea prior to the first Con- 
ference in 1914 and to the calling of the two Inter- 
national Conferences in 1914 and 1929. The tech- 
nical matter covered by the Conference is contained 
in the Regulations of the Convention and these are 
commented upon wherever important and interest- 
ing decisions im relation thereto were arrived at. 

Particular reference is made in the paragraphs 
under Construction to the Watertight Sub-Division 
of Short Internationa! Voyage Ships which carry 
large numbers of passengers in excess of their life- 
boat capacity, and to discussion which arose at the 
Conference on the criterion of service numeral which 
is used to determine the factor of sub-division appro- 
priate to any particular ship. The stability of 
passenger ships in a damaged condition and fire 
protection in accommodation spaces in passenger 
ships are also mentioned in these paragraphs. 

Under the heading of Lifesaving Appliances 
reference is made to changes affecting the types of 
lifeboats carried in ships and their equipment, 
stowage and launching arrangements, and to 
particular regulations relating to whale factory 
ships and oil tankers. Various other Convention 
Regulations are referred to, including those relating 
to the carriage of grain cargoes, and mention is 
made of the several recommendations which the 
Conference felt were deserving of special attention 
and further study. The paper concludes with a 
short note on the application of the Convention to 
existing ships. 


Discussion 


Sir Amos Ayre, after paying tribute to 
stalwarts such as Sir Archibald Denny, Mr. 
Foster King, Sir Westcott Abell and Pro- 
fessor Welch, whose work in the past had 
contributed so much to the subsequent 
success of the international conferences, said 
that a feature about such conferences was the 
great degree of unanimity which it had been 
possible to achieve, even though there were 
as.many as thirty nations represented. It 
was pleasing that the method of Professor 
Welch, who had presented a very valuable 
paper on watertight subdivision in 1915, had 
been retained ; and also that the Conference 
had decided not to introduce any arbitrary 
standard of stability. As one who had taken 
some part in the 1929 Conference, in parti- 
cular in connection with stability, Sir Amos 
considered that the conclusion arrived at in 
1948 was wise ; to have gone too far in that 
connection would have involved the risk of 
laying down standards of an arbitrary 
character and perhaps somewhat academic 
and unpractical. A most interesting addition 
to the Convention was that concerning the 
carriage of grain. On the whole the Inter- 
national Regulations for grain-laden ships 
represented a very good advance, and he 
hoped that within a very short space of time 
they would lead to uniformity throughout the 
world. It was a fine record that only two of 
the British grain-laden vessels lost in the past 
ten years were of over 1000 tons, and in 
neither case was the grain cargo a con- 
tributory factor. Another interesting point 
was that the Conference had also decided not 
to require shifting boards to extend the full 
depth of the hold. Why that had not been 
done before he did not know. Having 
regard to the importance of the whole 





subject, he did not consider that any economic 
effect of the requirements was such as to 
make them unjustifiable. The whole thing, 
of course, called for wise, rational and prac- 
tical administration. The subjects dealt 
with could not always be properly and 
best attended to merely by an academic 
approach ; indeed, he believed the success of 
the conferences in the past, and maybe the 
more recent conference, had been due 
largely to a very good sprinkling of tech- 
nicians who were brought up in the design of 
merchant ships. He asked for some informa- 
tion as to the relationship of the various 
international bodies, the parts played by 
Inter-Governmental Maritime Consultative 
Organisation and so on. 

Mr. Butterwick said that, when one com- 
pared the fire protection regulations of 1929 
with the conclusions of 1948, one obtained 
some idea of the amount of work involved in 
trying to arrive at a solution. He paid 
tribute particularly to the delegates from 
the United States, Italy, France and Great 
Britain for the way in which they had stuck 
to their guns, and had arrived at the solution 
of tackling the problem in three distinct 
and separate ways. 

Mr. R. B. Shepheard said that there had 
been a good deal of hard work and discussion 
as to how apparently contradictory methods 
of fire protection could be worked into the 
Convention. There was no doubt that, with 
all the alternative methods, ranging from 
the more or less fire-resisting ship at the 
American end to the British system of 
sprinklers, with the French compromise, 
would provide schemes which should elimi- 
nate the kind of disaster, with loss of life, 
which had occurred in the years after 1929. 
Another important addition to the con- 
structional requirements was that con- 
cerning the electrical installations, which 
were scarcely touched in the 1929 Con- 
vention, but which were of great importance. 
Great wisdom was shown by those concerned 
in drawing up the requirements by restricting 
them to major points of principle rather than 
running the risk of elaborating too much 
detail which might result in restricting pro- 
gress in the future. In various respects, 
practice which was either general or statutory 
in this country had been introduced into the 
International Convention. It was fitting 
that the British Government, as the hosts 
again at the third International Conference, 
should be, as he believed was the case, the 
first to introduce legislation to put the 
Convention into effect. A Bill had been 
introduced into Parliament and was making 
very good progress. 

Mr. N. A. Guttory, who was the Under- 
Secretary at the Ministry of Transport pri- 
marily responsible for the work of the Con- 
ference, spoke of relations between the 
international bodies concerned. He said it 
was thought to be essential to lay down new 
procedure, for the old arrangement was 
unsuitable, it being difficult to secure neces- 
sary amendments. It was desired to avoid 
both that difficulty under the 1929 Con- 
vention and too frequent alterations. The 
new Convention provided for the use of the 
Inter-Governmental Maritime Consultative 
Organisation (I.M.C.O.). If we had not an 
essentially shipping body under the United 
Nations we should have shipping problems 
discussed by bodies which were not essen- 
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tially shipping bodies. The Convention, jt 
was hoped, would set I.M.C.O. on its feet, 
It would not come into operation nti] 
ratified by twenty-one countries, each having 
at least one million tons of shipping. It 
would have a Council and a Maritime Safety 
Committee. The Assembly would meet once 
in two years, but the Council more freque itly; 
amendments would be circulated throug): the 
Assembly. The Maritime Safety Committee 
would be composed of fourteen men:bers 
only, of whom eight would represent the 
largest shipowning nations, the other six 
representing countries having important 
maritime interests. The Convention pro. 
vided that amendments in future should be 
made either by unanimous agreement between 
contracting Governments, as at present; 
or by I.M.C.O., provided there was a two. 
thirds majority of the Assembly, including 
two-thirds of the fourteen Governments on 
the Safety Committee ; or by an ad hoc con- 
ference of contracting Governments called 
by I.M.C.O. if one-third of the contracting 
Governments desired it. The risk of too 
frequent alterations was avoided because a 
proposed amendment could be circulated 
only by the Assembly, which met only once 
in two years, and the risk was avoided of one 
small maritime Power holding up an amend. 
ment which everybody else wanted. 

A new provision in the Convention was that 
whereby there was a right to suspend the 
Regulations in whole or in part in time of war. 
The reason was that during the last war we 
had had no alternative but to depart from 
the terms of the 1929 Convention and to 
carry passengers on ships which had not a 
proper passenger certificate. But the power 
to suspend the operation of Regulations 
during war did not remove from countries 
not interested in the war the right of normal 
control over ships in their ports. An inter- 
national voyage was defined as a voyage from 
@ port in a country to which the Convention 
applied to a port outside that country, or 
conversely. A suggestion by a number of 
Governments that an international voyage 
should cover voyages between any two 
countries was resisted, for it was not con- 
sidered necessary; it was felt there were 
very few ships which would not touch at 
Convention countries, and that we could not 
possibly require British ships to go to a Con- 
vention country merely for survey if there 
were no proved need for it on safety grounds. 

The Merchant Shipping Bill, which had 
been read a second time during the previous 
week, was given a very fine reception from all 
sides of the House of Commons. The object 
was to give the Minister of Transport the 
necessary powers to make rules on con- 
struction, life-saving appliances, radio, direc- 
tion finders, openings in ships’ sides, carriage 
of dangerous goods, carriage of grain, and so 
on. The powers sought went beyond those 
strictly required to implement the Con- 
vention, to enable the Minister to apply the 
Convention rules to non-Convention ships, 
e.g., little ships, and to go beyond the Con- 
vention standard for Convention ships. 
That was necessary in order to keep abreast 
of improvements; but the Minister had 
undertaken that, when making rules outside 
Convention, he would consult fully the 
shipping industry. The industry had accepted 
that position quite happily. 


ANNUAL DINNER 


The Institution held its annual dinner at 
the Connaught Rooms, London, on Wednes- 
day, April 6th, the President (Admiral of the 
Fleet Viscount Cunningham of Hyndhope) 
presiding. 

The toast of “ The Guests ” was proposed 
by Sir Stanley V. Goodall, who said the 
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Institution prided itself on the international 
character of its membership. He made 
special mention amongst the guests he named 
of His Excellency the Norwegian Ambassador 
(Hr. Per Prebensen) and His Excellency the 
Danish Ambassador (Count Eduard Revent- 
low), and took the opportunity to say with 
what pleasant anticipation the members 
looked forward to their meeting in Copen- 
hagen next August. 

Professor Sir Robert Robinson responded 
to the toast. In the course of his speech he 
recalled some of the work which the Royal 
Society had been able to do in the past to help 
solve problems which had been put to it by 
the Admiralty. 

Sir John Anderson proposed the toast to 
“The Institution.” After recalling that he 
was Secretary of the Ministry of Shipping 
when that Ministry was established at the 
end of 1916, Sir John said that one of the 
impressions which had formed in his mind, as 
a layman, was that in all the centuries during 
which ships had been evolved, there had been 
surprisingly little change in fundamental 
structure. Perhaps the explanation of that 
was that, after all, Nature was the most com- 

tent naval architect. The typical structure 
of backbone and ribs which presented itself 
in so many marine animals was the basis of the 
work of naval architecture. The replace- 
ment of wood by iron or steel, the develop- 
ment of new methods of propulsion, the 
supersession of sail by steam, the substitution 
of turbines for reciprocating engines, and so 
on, were changes which seemed to have made 
surprisingly little difference to the funda- 
mental structure. But there had been pro- 
gressive thought on the part of shipbuilders 
and shipowners. When those unique ships, 
“Queen Mary” and “Queen Elizabeth,” 
were first projected there had been much 
shaking of heads. But what an incalculable 
contribution those ships had made to the 
victory, not only of our arms, but those of 
our Allies, in the recent war. Sir John 
remarked that he had read in the newspapers 
that our American friends were busy with the 
design of a ship which would use atomic 
energy as the method of propulsion. That 
would get rid of the problem of refuelling; 
and if any were worried about the shielding 
of an atomic pile in order to make it safe for 
those working in the vicinity, we could 
always comfort ourselves with the thought 
that sea water was a fairly good shield. But 
he ventured to predict that the problem of 
utilising atomic energy for the propulsion of 
ships, naval or mercantile, was likely to 
occupy the energies and imagination of naval 
architects for a very long time to come. 

Sir A. Murray Stephen, in his response to 
the toast, said that he had found the users of 
ships to be very optimistic people ; and he 
supposed they would not be so successful if 

they were not optimistic. They always 
started with the impression that a‘ship could 
perhaps carry a little more, could go a little 
faster, incorporate a few more improvements 
and at a slightly less cost! The naval archi- 
tect was the man who had to solve those 
problems. They had been making slow pro- 
gress all the time, and there were some further 
advances to come. But they could not move 
faster than the classification societies would 
allow; he felt sure those societies realised 
their responsibilities and would keep up as 
fast as they could, and as fast as they dare, 
with progress. 
(To be continued) 
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Prick oF Leap SHEET AND PrPe.—Following a 
decrease in the cost of lead, the Minister of Works 
has confirmed a reduction of £18 per ton in the 
maximum selling prices of lead sheet and pipe, 
for sales on or after April 4, 1949. 
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Dynamic Principles of Machine 
Foundations and Ground* 


By J. H. A. CROCKETT, B.Sc. (Eng.),f and 
R. E. R. HAMMOND{t 


INTRODUCTION 


REcENT research on soil dynamics and 
machine foundations has revealed that there 
are correct design principles for vibrating 
foundations which can be used without depend- 
ence on empirical methods. The most important 
discovery has been that any ground can oscillate 
at its own particular natural frequency, and 
machines and ground quite often vibrate in 
resonance. Stress waves, some with similar 
properties to light and sound waves, are of 
considerable and often of paramount import- 
ance, for their interaction can lead to structural 
failure. The authors have considered only 
steadily running machines and have merely 
indicated the mathematics, the designer being 
advised to consult the proper engineering text- 
books for a fuller account. They hope that the 
problem has not been oversiinplified and that 
their conclusions may form a sound basis for 
future design practice. 


PRINCIPLES OF BEHAVIOUR OF VIBRATING 
FouNDATIONS 


sé 


There can be no “static equivalent ’’ corre- 
sponding to oscillations or stress waves, and 
the authors therefore postulate the following 
two principles :— 

(1) Oscillations.—The machine, foundation 
and adjacent ground all act together as a 
system of oscillating springs and weights ; 
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Fic. 1—Spring- Weight System 


each weight acts as a damped rigid body and 
oscillates in three translational and three rota- 
tional degrees of freedom. 

(2) Stress Waves.—Where the imposed oscilla- 
tions have lengths nearly similar to, or smaller 
than, the dimensions of the spring-weight 
system, such members do not act in oscillation ; 
stress waves are the dominant modes. 

It is suggested that successful design of 
machines and foundations properly depend 
upon complete collaboration between civil and 
mechanical engineers. 


ACTION OF THE GROUND 


Until recently only limited study has been 
devoted to the behaviour of ground under 
dynamic influences. Seismologists and geo- 
physicists are mainly concerned with ground 
movements relatively remote from the source 
of disturbance; this paper deals only with 
ground behaviour at the source. 

From 1928 to 1939 Degebo and the Uni- 
versity of Géttingen in Germany, using con- 
trolled oscillators, examined extensively the 
natural frequency of vibration peculiar to sites 
and various types of soil ; many of their results 
have since been substantiated by Andrews and 
Crockett (1945), who independently discovered 
and studied the same phenomena, through 
resonance between industrial plant and adjacent 

ound. 

Ground Self-Frequencies.—The 
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Degebo (1936), Lamb (1904), Leet (1946), 
Rayleigh (1885) and Sezawa and Kanai (1937) 
have all dealt with the subject of ground self- 
frequencies ; it has been found that the self- 
frequency of vibration of ground is a function 
of the physical properties of the material, and 
dependent on the thickness of the strata imme- 
diately adjacent to the place of disturbance. 
The bearing strength of ground is also directly 
related to the self-frequency, and Bergstrom and 
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Fic. 2—Non-Linear and Linear Resonance 


Linderholm (1946) showed that it provided a 
practical method of measuring bearing values 
of soil for ordinary building sites. 

Table I shows some measured self-frequencies 
and corresponding bearing values for various 
soils. Andrews and Crockett (1945) have 
measured resonant frequencies from machine 
foundations up to a maximum size of about 
2500 square feet, but in all cases about the same 
self-frequencies for the same type of soil have 
been noted ; these workers also found that a 
range of harmonics and even ‘“‘ sub-harmonics ” 
could exist. 

Spring-Weight Equivalent of Ground and 
Foundations.—A weight W, mounted on top 
of a spring of stiffness K,, as in Fig. 1, can be 
oscillated by a sinusoidal impulse of W, sin 2xNt, 
as by a piston, where W, is the weight which will 


TABLE I—Frequency and Bearing Values of Soils ; Values 
from Andrews and Crockett (1945~7) 














Frequency, Admissible 
Type of soil cycles per pressure, 
second tons per 
sq. ft 
5 oer eno 7:5 -- 
Waterlogged estuarine 
aye ee =e 10 0-7 
Very light soft clay ... 12 1-0 
Light waterlogged sand 15 1-5 
Medium clay... ... 15 2-0 
Hard peat and sand 
ee 17 2-0 
on Sa ree 19 3-0 
Silt and sand mixed ... 23-3 3-0 
Sand and rubble loosely 
compacted... ... 23-5 3-0 
Limestone ... ... ... 30 
Granite sae ese one 40 
| 





produce a static elongation a in the spring. 
If no is the natural frequency of vibration of 
the spring-weight system, the steady state of 
motion of the weight is 


[ng2/(ngt—N*)]asin2aNt. . . . (1) 


which is the vertical displacement at any time ¢ 
in the cycle, assuming that there is no 
eccentricity in the system. Resonance occurs 
when np» equals N, although in practice damping 
takes place. 

The stiffness K, is assumed to be linear for 
this spring, but with materials like corksand 
rubber the load-deflection relation is non-linear 
(Minorsky, 1943) ; for such cases the resonance 
peak loses its symmetry, and bends over, as 
indicated in Fig. 2, to either side. This figure 
shows a resonance curve from a soil (Hertwig, 
Fruh and Lorenz, 1933) in which the peak is 
at 23-12 c/s; if the amplitude induced at 
resonance had been much smaller, this resonance 
frequency would have been higher—about 
28 c/s—but if it had been much larger than that 
shown, the resonating frequency would have 
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been lower. Although Degebo (1933) do not 
appear to have noticed this non-linear pheno- 
menon, their published figures demonstrate it, 
and their results have been substantiated by 
Crockett and Hammond (1948). This non- 
linearity is very important when the self- 
frequency of a site or soil is stated; the 
amplitude of induced movement during the 
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FiG. 3—Loss of Machine Power to Ground, Particularly at 
Resonance 


measurement should also be stated. In practice 
frequencies do not vary by more than about 
25 per cent below their highest values for small 
amplitudes of movement ; such variations may 
not amount to much from a practical stand. 
point, but they do stress the guiding principle 
that the designer should always consider the 
self-frequency of the ground for any site. 

The relation between phase and induced 
frequency is also important, because it demon- 
strates still further the analogy between a 
foundation on the ground and a single spring- 
weight system. When N is less than mo, the 
displacement is in phase with or in the same 
direction as the inducing force; at higher 
inducing frequencies than ng the force and the 
movement are anti-phased or opposite, so that 
when the force is downwards the ground moves 
upwards, and vice versa. 

This change of phase means that extra power 
is needed to overcome the effect of resonance 
with the ground. Curve a in Fig. 3 represents 
the power required by a certain well-balanced 
machine (Crockett and Hammond, 1948, and 
Hertwig, Fruh, and Lorenz, 1933) to keep it 
idling at various speeds; curve b gives the 
extra power required to overcome the additional 
friction in the bearings when the machine is 



































% y 
Wo 
Wo 
K 
“ti Pe 
THE ENGINEER R&R 


Fic. 4—Lffect of Active Ground Weight 


put out of balance at various speeds. Curve c 
shows the large amount of extra power needed 
to induce oscillations in the ground in the zone 
of resonance, and also at higher frequencies, 
to maintain the ground in oscillation; this 
latter movement is in the opposite direction 
or anti-phased to that of the machine. The 
machine has to waste energy when it forces the 
ground to oscillate in this upper range, but only 
limited power is required below the resonance 
frequency. Energy loss around resonance is 
directly related to induced amplitude, as 
indicated by the subsidiary diagram. 

Relation Between the Active Weight, the Self- 
Frequency, and the Spring Constant of a Founda- 
tion System —Available information is scarce 
and inconclusive, but the authors give a brief 
summary and suggest a practical working 
method within present industrial limitations : 
(a) Active Weight—There is a portion of 
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ground of weight Wg which is immediately 
below and acts with the foundation weight Wy. 
Since this active ground weight is also springy, 
the system is not that shown in Fig. 4a, but 
rather that of the rigid weight Wy as depicted 
in Fig. 4b supported by a spring which has itself 
a weight Wo (Crockett and Hammond 1948, and 
Terzaghi, 1943). This active ground weight 
is some function of the bulb of pressure, but 
the exact dynamic properties of this are 
unknown. 

Hertz and Fuchs (Love, 1944) have shown 
that under a circular area of contact between 
one body and another there is an ellipsoidal 
zone, adjacent to the area, where all principal 
lines of stress are in compression. Outside this 
zone, some of the lines change to tension, while 
lines of ‘‘ hoop stressing ’’ also occur around the 
outside of this inner ellipsoidal compressed 
portion, as indicated by Fig. 5a. 

Degebo’s (1933) attempts to measure Wy 
with an oscillator showed that average errors 
of 25, 50 and even greater percentages occurred 
in the course of an experiment, though the 
self-frequency remained about the same. This 
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Fic. 5—Proposed Method of Obtaining the Active Ground 
Weight from the Bulb of Pressure 


implies that any change in Wg is accompanied 
by an equivalent balancing change in K,, the 
spring constant. There must also be a definite 
relation between the vertical dimension con- 
cerned and the horizontal dimensions of the 
oscillator or other base which produces the 
bulb, because the system can oscillate at 
a specific self-frequency. This is probably 
why the most stable self-frequency of all 
these foundations for any particular type 
of ground is substantially similar, even in 
spite of considerable variation in overall size, 
from a foot or two square on the surface 
to deep and heavy foundations for industrial 
machinery. This action has been called 
(Crockett and Hammond, 1948) the “‘ oscillation 
of the bulb of pressure.” 

The further assumption is that the inner 
compression zone of the bulb of pressure can or 
may represent W,; this has given successful 
results in practice. Fig. 5¢ shows the necessary 
bulb modifications when the foundation is 
partly below ground level (Andrews and 
Crockett, 1945b), the active ground weight 
being considerably increased by friction around 
the sides. Total weight is not entirely dependent 
upon external dimensions of the concrete ; the 
foundation replaces some of the weight of the 
soil, and the concrete base itself may be of light- 
weight cellular form. Fig. 5d represents a 
large block type of foundation taken down to a 
‘* good bottom,’ where at times the upper 
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parts of the sides may have little or no adhesion 
with the ground. If a very heavy foundation 
is required, a more economical solution ihan 
the usual massive block is to use a large area 
(by stiff raft, for example), whereby Wg is very 
large (Crockett and Hammond, 1948), as in 
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Fic. 6—Ground Settlement by Induced Vibration 





Fig. 5e. An alternative method is to use a 
piled foundation, as in Fig. 5f, to increase the 
size and weight of the active ground still further. 

(b) Self-Frequency Control.—If the bulb pro- 
portions are constant, and the ground around is 
homogeneous, the self-frequency is also con- 
stant, provided that the top stratum is at least 
three times thicker than the depth of the inner 
bulb, in order that there may be a sufficiently 
developed mechanism. 

If the weights of the inner bulb, the founda- 
tion, and the machine are respectively Wy, W 
and W,», and the self-frequency of the ground is 
ng, and, for the addition of the machine system 
upon it, it is ng, or Ngfm, then, for negligible 
or low damping, and for small amplitudes 
the linear relations are (Andrews and Crockett, 
1945b, and Crockett and Hammond, 1948) : 

ng|nof = V(Wo+ Wy)/ / Wy, or 
1g /Ngfm= V¥(Wo+Wsrt+Wm)|/ VW .« (2) 
Thus, Wy is always the dominant controlling 
weight, and the self-frequency of the system 
cannot be altered very much. 

A further complication can be introduced 
to allow for the effect of a heavy spring instead 
of a weightless one, but results do not justify 
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Fic. 7—Curve Showing Ground Settlement Proportional to 
the Inertia of the Out-of-Balance Parts 


this at present. In practice, the several 
frequencies above should be measured for 
checking at each stage of construction. 

(c) Spring Constant.—The spring constant 
Kofm follows from equation (2) : 

Kofm=ngfm2n /(Wo+Wy+Wm)/g - (3) 
The dynamic elasticity from this constant is 
usually several times greater than the static 
elasticity (Crockett and Hammond, 1947, and 
King, 1946). 

Dynamic Ground Settlement.—There is a more 
or less rapid settlement of the ground connected 
with the rapid rise in power output needed to 
carry the machine through the resonance zone 
of the ground and foundation. This settlement 
consists of further consolidation or packing 
down of the soil particles during a large number 
of cycles, and is particularly rapid within the 
resonance range, as in curve a, Fig. 6. Degebo 
(1933) state that for elastic, soft strata uncon- 
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fined horizontally, but not, of course, for rock, 
this range appears to lie between plus or 
minus 50 per cent of the most stable self- 
frequency. Andrews and Crockett (1945), and 
Crockett and Hammond (1948) have further 
expressed the view that for this action the 
ground must be free of obstruction or confine- 
ment horizontally for a radius of at least three 
foundation diameters, and that the ground must 
be free to ‘‘ heave ’’ elastically in the vertical 
direction. Where freedom is restricted, stresses 
are inevitably higher; even at very low fre- 
quencies the ground settles substantially until 
restraint prevents its becoming more compact 
(Hertwig, Fruh, and Lorenz, 1933)—as shown 
in curve b, Fig. 6. In this case, however, total 
settlement does not seem to be so much as 
that which takes place at resonance in 
unrestricted freely acting ground. 

Another foundation within two or three 
diameters of the one considered must, by its 
obstructing effects, cause increased stresses 
and thence settlement on that side. In addition 
there may be other settlement, even or other- 
wise, from ground resonance. The number of 
cycles causing each will depend on the manner 


the machine is started, run and stopped, so 
Total Number of Cycles 
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Fic. 8—Curve Showing Ground Settlement as a Function 
of the Total Number of Cycles 
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these two modes of settlement will usually take 
place at different speeds. Thus the foundation 
may settle first in one direction and then in 
another, but reaching a limiting value (Hertwig), 
Fruh, and Lorenz, 1933). 

Fig. 7 indicates that the settlement of a 
foundation depends on the eccentric or out-of- 
balance inertia of the system originally causing 
the oscillations, apart from resonance. 

Settlement is also a function of the inverse 
of the total active weight, probably of Wom. 
Degebo (1933) took two oscillators with base 
areas of a } and | square metre respectively on 
similar ground, the eccentric weights and their 
eccentricities both being the same. Fig. 8 
shows that the oscillator with the smaller base, 
and incidentally the lighter ground weight 
attained the greater settlement ; after a few 
thousand cycles at each increment of increase 
in the frequency, settlement of both oscillators 
tended to become constantly limited. Settle- 
ment of this type and settlement from resonance 
caused the ground to become compact as far as 
about a quarter of the diameter of the founda- 
tion beyond, outside which it had no practical 
significance. 

Damping Coefficient and Loss of Energy Out- 
wards.—Energy from a single impulse imparted 
to the ground by the foundation is mostly 
radiated outwards in a series of waves away from 
the source. This energy, however, is not 
radiated outwards at once; if it were, any 
resonant build-up would be impossible. Crockett 
and Duff have shown§ that the successive 
reductions of oscillations are nearly 30 per 
cent for large amplitudes, while at small ampli- 
tudes they may be as low as 2 or 3 per cent. 
Thus very large inducing amplitudes can only 
cause, at resonance, a build-up to about five 
times, but small inducing amplitudes may 
build-up many more times, though, of course, 
to a lesser peak amplitude. There is a small 
remnant which is absorbed locally by damping 
and changed into heat. During any compaction 
of the soil this remainder, according to Degebo 
(1933), is 3 or 4 per cent, and it is very much 
less when compaction has reached a stable 
condition. The damping is approximately 
proportional to the velocity and thus has a 
logarithmic coefficient. 





§ Not yet published. 
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Fig. 9 is a typical vibrogram of the movement 
of a machine foundation set into oscillation by 
a blow; energy radiation is very great for the 
large early oscillations, but only slight for the 
later ones ; it also shows clearly the increase in 
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Fic. 9—Typical Simplified Vibrogram of Ground when 
Struck 


frequency accompanying the reduction of 
amplitude, which appears to be the normal non- 
linear behaviour. True damping is very small. 

Unstable Harmonic Frequencies.—Crockett 
and Duff (Crockett and Hammond, 1948) 
measured frequencies on one site during ten 
weeks ; typical daily responses were : 
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This curve shows resonances at octaves and major fifths, 


FiG. 10—Possible Displacement-Frequency Response of 
Ground 


As 23-3 c/s occurred on most occasions they 
named it the ‘‘ most stable self-frequency,”’ 
and it corresponds with those frequencies 
measured by other workers using oscillators, 
as in Table I. This harmonic range is not 
linear; 10-5 is less than half of 23-3, but that 
is explained by the non-linear larger amplitude 
at lower frequency. The authors infer that the 
ground can respond to a frequency series similar 
to that shown in Fig. 10, which is truly harmonic 
but non-linear. Intermediate and smaller peaks 
have been included because on some sites one 
or another of them have been in evidence ; 
they correspond to a “half harmonic,” and 
there may be others at still smaller intervals. 
This unstable harmonic response is probably 
due to daily or even hourly change of moisture 
content, ambient temperature, and barometric 
pressure affecting the damping coefficient, 
elastic and rigidity moduli, density, vapour 
pressure and other physical properties of the 
complex mechanism. 

Self-Frequencies in Other Degrees of Freedom. 
—Crockett and Hammond (1947) gave several 
records of beat notes between machines and 
ground in rotational modes of oscillation in the 
vertical plane. The two modes in horizontal 
translation and three in rotation have so far 
not been studied, but their principles are 
probably similar to those of vertical oscillation. 

Frequencies of Several Underlying Strata.— 
It often happens that there are several strata 
within three times the depth of the inner 
pressure part of the bulb, and the self-frequency 
is more complicated. Each stratum can 
oscillate, and may oscillate indvidually, par- 
ticularly when the wave-length of the induced 
oscillation is of the same order as, or greater 
than, the thickness‘of the stratum(itself, and the 
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purely bulb oscillation can also occur. Thus, 
a large foundation may have more significant 
self-frequencies than a smaller one on the same 
piece of ground, because the larger bulb affects 
more and deeper strata. 


_ (To be continued) 
———_»>————_ 


The Budget 


Tue Chancellor of the Exchequer, Sir Stafford 
Cripps, presented his Budget for the year to 
the House of Commons on Wednesday of last 
week. He said that as the national finances 
were so closely linked with the economic situa- 
tion the Budget had to be framed with the 
fullest regard to the country’s economic plans. 
In the first part of his speech, therefore, the 
Chancellor dealt with some of the aspects 
of the Government’s Economic Survey for 
1949, and then proceeded to a statement of 
the financial prospects of 1949-50. That 
statement indicated that the total Supply 
expenditure for the year was £2,784,000,000, 
a sum of £342,000,000 above that specified 
in the estimates for the preceding year, and 
£150,000,000 above the actual ‘‘ out-turn.”’ 
The financial proposals contained in the 
Budget, the Chancellor explained, showed a 
true revenue surplus of only £408,000,000, 
compared with £684,000,000 last year. Among 
the taxation changes proposed by the Budget 
were the repeal of the duty on bonus issues of 
securities, an increase in the charges for the 
telephone service, increased charges for the 
registration of letters and parcels and for the 
postage of printed papers for overseas destina- 
tions, and a change in the wear and tear allow- 
ance to industry. 

On this last matter, the Chancellor said the 
need for higher productivity was constantly 
being stressed and both sides of industry agreed 
that one important factor in that was more 
and better mechanisation. In the Income Tax 
Act, 1945, assistance for the purpose was intro- 
duced by giving an initial allowance for wear 
and tear of 20 per cent of the new cost. All 
plant and machinery. of course, received in 
wear and tear allowance 100 per cent of its 
cost over the agreed life of the plant, so that 
the initial allowance of 20 per cent made no 
difference to the total result in the long run. 
But the immediate result was important, the 
Chancellor continued, for early relief in Income 
Tax and Profits Tax on the larger sum was 
afforded, and thus more money became avail- 
able for re-equipment at an earlier date. Owing 
to the further rise in prices, however, it was 
now urged that the existing help was not 
enough, and current depreciation allowances 
on machinery, bought at prices much lower 
than those now ruling, were not sufficient to 
allow replacement at existing prices. It had 
therefore been decided to double the existing 
initial allowance in respect of plant and machi- 
nery purchased on or after April 6, 1949, 
making it 40 per cent of the new cost. 

The Chancellor also referred in his speech 
to the subject of tax incidence on industry, 
and said that the calculation of profits in a 
way which could take care of marked changes 
in price formed part of representations which 
had been made by the Federation of British 
Industries. The increased wear and tear 
allowance would, he hoped, go far to meet the 
immediate needs of industry, but there was a 
number of other issues, arising out of the 
present structure of taxation which, he thought, 
required further examination. An inquiry 
covering the whole subject, the Chancellor 
observed, would be a very extensive under- 
taking, and he proposed therefore to make a 
start by taking the technical issues which arose 
in connection with the computation of taxable 
profits. He thought it would be convenient 
if, as a first step, those technical matters 
were examined by a small, independent come 
mittee, whose terms of reference, in effect, 
would be to inquire into the method of com- 
puting net trade profits, for the purpose of 
charging them to Income Tax and Profits 
Tax, and into the question of the basis period 
to be taken in assessing the tax on the profits 
so ascertained, 





414 


THE ENGINEER 


APRIL 15, 1949 


Vor. CLXXXVII No. 4864 
Contents 
THE ENGINEER, April 15, 1949 PAGE 
LEADING ARTICLES— 
A REALISTIC BUDGET ... ne ‘tee ER 
RockET RANGE RESEARCH IN AUSTRALIA. |... ... 414 


SPECIAL ARTICLES— 
CONSISTENCY OF TIMING OBTAINED WITH HEAVY * 
TRIGGER-RELEASED MECHANISMS. — 





(Illus.) . cca tbe pews eae 
EMPLOYERS’ LIABILITY IN 1949... ... aiw.,’ piees dae 
INSTITUTE OF METALS. No. Il. -.. 404 
INSTITUTION OF NAVAL ARCHITECTS. No. II... |... 410 
AUTOMATIC WITH A PLATEN SLIDE. (Illus.) ... ... 423 
BacK AXLE TESTING —wagacaie3 — <6. een 
BRAMAH BICENTENARY . hse west Ge 


IIE (cr picks, phe “ate ceenes 41 
CoaL MINES LOCOMOTIVES GENERAL REGULATIONS 425 
DYNAMIC PRINCIPLES OF MACHINE FOUNDATIONS 
AND GROUND. No.I. (Iilus.) ... ... . 411 
MINISTRY OF SUPPLY TOUR OF THE SOUTH WEST.. oo 


NIAGARA POWER PROJECT .. 422 
PHYSICAL SOCIETY’S EXHIBITION. No. Il. (itus.) 407 
POWER SYSTEM ANALYSIS ... ‘ . 421 
PREss SHOP EQUIPMENT... 423 
PROMOTION AND ACCELERATION OF METALLIC Cor- 
ROSION BY MICRO-ORGANISMS 424 


SEVERITY OF CIRCUIT BREAKER TEST CONDITIONS. 
Illus. 


TELECOMMUNICATION FOR CAN ADIAN “MINES iiss a . 421 
TRAFFIC SURVEY IN CENTRAL LONDON ... ... ... 420 





LETTERS TO THE EDITOR— 





AN OLD Hot AIR ENGINE . So ee 
OI SEALS sa pe ie tak ek nent Jee, 
STATUS OF THE ENGINEER ... ... ... ..- 20. te. 417 
LOCOMOTIVE STANDARDISATION ... ... 0... ws. as. 417 
PIII oot: See! Wats a ee acs ee 
ee eee 
SIE IEEE. “une cee Sap <pen> "ems, one ces. oe SD 
OBITUARY— % 
a ee ee | 
A SEVEN-DAY JOURNAL a... on. cee cee wee wee 401 


BRITISH ASSOCIATION 

DisPosaL OF H.M.S. “* AJax”’ 
FULMER RESEARCH INSTITUTE 
IMPERIAL INSTITUTE REPORT 

LAUNCH OF THE LINER “ OSLOFJORD ” 
MERGER OF SHIPPING REGISTERS 
NATIONAL FOUNDRY COLLEGE 


NEWS AND NOTES— 


BRITISH STANDARDS eiregenrgees eee ee 
CATALOGUES . nie es cee ies oie 
FORTHCOMING ENGAGEMENTS |. |. |. |) 1”. 498 
FRENCH ENGINEERING NEWS oc eh en See ee 


INDUSTRIAL AND LABOUR NOTES ... |... |... |... 426 
NOTES AND MEMORANDS .... hig eel. aes ic 
PERSONAL AND BUSINESS ... --. 428 
REPORTS ON GERMAN AND JAPANESE INDUSTRY _.. 428 


NOTICE TO READERS 
All letters intended for insertion in THE ENGINEER or con- 


address of the writer, not ‘or 
sound of peak fot "No notice whatever can ny oy vay peal 
mous communications. 
No undertaking can be given to return drawings or manu- 
scripts ; correspondents are therefore requested to keep copies. 
For Subscription Rates, see page 2 of Advertisements. 





A REALISTIC BUDGET 


Nogopy likes the East wind of winter. 
It is proverbially “good for neither man 
nor beast.” Yet it is, in fact, a cleansing 
wind and, for those able to withstand it, 
invigorating. It was with the effect of just 
such a bitter wind that the Chancellor’s 
Budget speech fell upon the ears of his 
audience in the House of Commons last 
week. Frigidly it revealed the state of the 
nation’s finances. Least of all did some 
of the more extreme Socialists like this dose 
of realism. For it chilled for them rosy 
dreams of still greater “free” benefits to 
be conferred upon the community, and 
more particularly the wage-earner, from a 
bottomless pocket of Governmental funds. 
“When ” said Sir Stafford, “I hear people 
speaking of reducing taxation, and, at the 
same time, see the costs of the social services 
rising rapidly, in response very often to the 
demands of the same people, I sometimes 
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rather wonder whether they appreciate 
to the full the old adage ‘we cannot have 
our cake and eat it.’ ’’ Nor can it be hoped 
by Socialists that such services for the 
poorer can be supported by taxing only the 
richer classes. ‘‘ There is not much further 
immediate possibility of the redisiribution of 
national income by way of taxation in this 
country ; for the future we must rely rather 
upon the creation of more distributable 
wealth than upon the redistribution of the 
income that exists.” For, with total taxa- 
tion running at a rate equal to more than 
40 per cent of the national income, “ the 
redistribution of income entailed in the 
payment for social services, already falls, 
to a considerable extent, upon those who 
are recipients of those services.” Those 
things needed to be said. They gain all 
the more force, coming as they do from 
a Socialist Chancellor. 

Apart from minor changes the Budget 
leaves matters much as they were before. 
But it contains one provision very satis- 
factory to industry, the welcome increase 
in the initial wear and tear allowance from 
20 per cent to 40 per cent of the cost of new 
plant; and another, the promise of a 
thorough study of the incidence of taxation 
upon industry, which may bear welcome fruit 
in the future. The first of these provisions 
does not, of course, relieve industry of any 
taxation in the longer run. For the total 
allowance on the agreed life of plant 
remains 100 per cent, so that smaller 
allowances will be permissible than hitherto 
for years subsequent to the first. But it 
does, in effect, offer to industries short-term 
loans to finance the installation of new 
plant and will therefore be particularly 
valuable in a period of re-equipment. More- 
over, it comes at a time when, owing to a 
fall in the value of money, new equipment 
costs far more than that which it replaces, 
so that depreciation of the old plant has not 
provided sufficient to meet the cost of the 
new. The second of the provisions men- 
tioned cannot produce any results until a 
committee that Sir Stafford intends to set 
up has studied a number of technical matters 
involved, including “the method of com- 
puting net trade profits for the purpose of 
charging them to income tax and profits 
tax,” and “the question of the basis period 
to be taken in assessing the tax on the profits 
so ascertained.” The work of the committee 
would clear the ground for a comprehensive 
enquiry to follow. The matter is of interest, 
of course, to accountants rather than to 
engineers. Yet the consequences of the 
investigation may well prove eventually 
beneficial to many engineering firms. 

But if Peter, in the shape of industry, 
thus found something in a harshly realistic 
Budget to relieve its austerity, Paul, in the 
shape of trade union leadership, found 
nothing: at all. For months past, against 
the very traditions of the movement, trade 
union leaders have been trying, not wholly 
without success, to restrain the desires of 
their followers to make claims for increased 
wages. They had expected, too confidently, 
as the event reveals, that under the provi- 
sions of the Budget something would be 
done, as, for instance, through the reduction 
of purchase tax, to reduce the cost of living, 
and thus appease their followers. But 
nothing of the kind is proposed. Indeed, 
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through increases in certain food prices, 
the cost of living is to be slightly raised, 
Anger and indignation were breathed jn 
the House by Captain Hewitson, of the 
National Union of General and Municipal 
Workers, on the day following presentation 
of the Budget, and he prophesied trouble 
to: come, an outbreak of wage claims, and 
strikes if they were not granted. It is to 
be hoped that he and other trade union 
leaders will have cooler heads upon second 
thoughts. For the low unemployment 
figures and the ease with which goods are 
sold in this country show that purchasing 
power is still high and that in consequence 
increased wages could do nothing to improve 
standards of life and could, instead, only 
force up prices. Moreover, though the 
Budget has proved austere, the prospects 
for a reduction in the cost of living in 1949/50, 
providing there is no sudden change in the 
world’s economic circumstances, are decidedly 
brighter than they were in 1948/49. For, 
despite this country’s deficit in its dollar 
account, the achievement of an _ overall 
balance in its oversea trade should mean 
in the coming months that a greater pro- 
portion of the increased output of industry 
can be allowed to reach the home market. 
It would be very unfortunate at this late 
stage, when the improvement in living 
standards can reasonably be expected to 


accelerate, were industrial disputes to 
hinder that rise in productivity upon 
which we solely depend for improved 
conditions. 


ROCKET RANGE RESEARCH IN 
AUSTRALIA 


In recent years an increasing degree of 
importance has attached to aeronautical 
investigations of all sorts, especially those 
which bear on defence problems. In this 
work Australia has taken its share, but the 
new situation created by the recent estab- 
lishment in Central Australia of the Woomera 
rocket range, for the study of long-range 
missiles, calls for a very considerable widen- 
ing in the scope of the work. It appears 
that it will require the use of very large 
and powerful wind tunnels of novel type, 
not too remote from the rocket range itself. 
Whether the equipment can best be provided 
by an extension to wind tunnel plant at the 
aeronautical establishment of the Council 
for Scientific and Industrial Research at 
Fisherman’s Bend, near Melbourne, gradu- 
ally built up during the last ten years, or 
alternatively by the creation of new experi- 
mental plant closer to the rocket range 
itself, raises some difficult questions. For 
instance, an abundant supply of electrical 
power would be essential. There would be 
obvious advantages in having a common 
staff for the whole of the programme of 
work at a single aerodynamic laboratory, 
but it would involve the inclusion in the 
joint establishment of work which is not 
secret (e.g., on civil aviation problems) 
with other work that very decidedly is and 
must continue so to be. As it is the intention 
that the long-range missile work shall be 
linked with work done elsewhere in. the 
Commonwealth, and perhaps with that in 
the U.S.A., and the results on the investiga- 
tions so made be mutually communicated, 
there must be equivalent security precau- 
tions taken by all participating countries, 
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a matter which sounds easier to arrange than 
it really is. 

‘he C.S.1.R. of Australia had achieved a 
distinguished record of successful work in 
the field of the primary industries long before 
the troublesome subject of aeronautics was 
added to its programme as a result of the 
Wimperis report of 1937. During those 
early years the results of investigations were 
freely published for the information of all 
concerned, and the more widely they were 
disseminated the better was the object 
achieved. But work on aeronautics had 
not long been started before it became clear 
that some of it must be regarded as 
confidential and that a proportion ought 
rightly to be classified as secret. There has 
now to be added the long-range missile work, 
which is almost all of it of a secret character, 
since though some of it may serve meteoro- 
logical needs, the greater part will have a 
very different aim. There is no doubt of 
the importance to be attached to this 
new study and of the need, in view of the 
probable ranges attainable, for ample space 
in which to conduct it. We are told that 
at the U.S. Army Ordnance proving ground 
at White Sands, New Mexico, a two-step 
rocket has just been developed with a speed 
of 5000 m.p.h. As the wartime V2 rocket 
reached only 3600 m.p.h., the range of the 
new missile should be about twice as great 
(on a flat earth and rather more than twice 
if the earth’s curvature is allowed for), 
so arriving at a possible range of about 500 
miles. This is a marked development and 
others will no doubt follow, even if it proves 
a long while before an Atlantic crossing be- 
comes possible ; on the other hand, rockets 
of this type, even simpler ones, have an 
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immediate application as bomber intercept- 
ors and as a possible means of defence 
against long-range missiles of every sort. 

The Australian Government has decided, 
after much deliberation, to seek Parliament- 
ary powers to reconstitute its former research 
Council as a Commonwealth Scientific and 
Industrial Research organisation, and it 
will no doubt take the opportunity to appoint 
an engineer to replace the late Sir George 
Julius, for so long its chairman, whose wise 
guidance has been greatly missed; it has 
also decided to transfer the research 
programmes in aeronautics from that 
Council to the Ministry of Supply and 
Development, and so make it easier to ensure 
the necessary security. If it be objected 
that our own D.S.I.R. finds no difficulty in 
arranging for the National Physical Labo- 
ratory to include a modicum of secret work 
in a programme essentially civil in its nature, 
and that Australia surely might have done 
the same, it must be remembered that such 
an objection does not take into account the 
effect of the addition of the long-range missile 
work, with its very extensive demand for 
intense aerodynamic experiment on a large 
scale. The combined experimental pro- 
gramme, large as it is, must also find room 
for a share, appropriate to the increasingly 
important position which Australia now 
holds in world affairs, of the other items 
of work, recommended for investigation 
by the aeronautical experts who met in 
Australia a year ago, under the auspices 
of the Commonwealth Aeronautical Research 
Council. On some of this work reports may 
be available for discussion at a meeting of 
that Council in Canada during the coming 
year. 


Obituary 


HENRY MAIN 

WE greatly regret to have to record the 
death of Mr. Henry Main, which occurred 
suddenly in a London-Edinburgh train on 
the night of Thursday, April 7th. Mr. Main, 
who was the managing director of the Caledon 
Shipbuilding and Engineering Company, 
Ltd., of Dundee, was returning from the 
spring meetings of the Institution of Naval 
Architects. He was born in October, 1888, 
at West Calder, Midlothian, and was in his 
sixty-first year. He received his early educa- 
tion at the Fairfield Secondary School, 
Glasgow, and continued his technical training 
at the Royal Technical College, Glasgow. 
His apprenticeship was served with the 
London and Glasgow Shipbuilding and Engi- 
neering Company, Ltd., at Govan. He then 
gained experience as a draughtsman with the 
Ailsa Shipbuilding Company, Ltd., of Troon, 
Ayrshire, the Thames Ironworks Company, 
Ltd., of London, and Scotts’ Shipbuilding and 
Engineering Company, Ltd., of Greenock. 
In 1912 he was appointed assistant chief 
draughtsman at Scotts. About 1914 he left 
the Clyde for Aberdeen, where he joined the 
firm of Hall, Russell and Co., Ltd., but later 
he came south again in order to take up a 
position as the repair manager with the 
Ardrossan Dockyard Company, Ltd. 

From 1919 to 1927 Mr. Main served on the 
management staff of Lithgows, Ltd., of Port- 
Glasgow, and was manager of the repairs 
department, and afterwards manager at the 





firm’s Dunlop-Bremner shipyard, and later 
at the Kingston shipbuilding yard. 

In 1927 he accepted an offer to join the 
Caledon Shipbuilding and Engineering Com- 
pany, of Dundee, as the general manager of 
that company’s shipbuilding and structural 
engineering departments, and he became a 
director of the company in 1929. In 1932 he 
was appointed the managing director. 

Mr. Main had a wide and intimate know- 
ledge of all branches of the shipbuilding 
industry, and his strong and genial person- 
ality won for him the esteem and affection of 
his staff and his workmen alike. He soon 
became known as a leader in industry, 
and the continued success of the Caledon 
yard, throughout the changing years, was in 
itself a tribute to Mr. Main’s personal leader- 
ship and the high standard of work he main- 
tained. 

Alongside his own business Mr. Main found 
time for public offices, and was a valued 
member of the Dundee Harbour Trust and 
the local committee of the Scottish Board for 


, Industry. 


Since 1927 Mr. Main had been actively 
associated with the Shipbuilding Employers’ 
Federation, and he was a member for many 
years of the Central Board. In 1933 he was 
chosen as the Chairman of the Conference 
and Works Board, and from 1939 to 1940 was 
the President of the Shipbuilding Employers’ 
Federation. He was associated with the 
Shipbuilding Conference since its formation, 
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and only a few months ago was re-elected 
the Vice-President of the Conference. Had 
he lived, he would undoubtedly have been 
elected President, and thus would have held 
-the two highest positions in the Federation, 
and the Conference, of the industry he so 
faithfully served. 

He was a member of Lloyd’s Technical 
Committee, and in 1938 he was appointed to 
the Glasgow Committee of Lloyd’s Register 
of Shipping. He was a member of Council 
of the Institution of Naval Architects and a 
member of the Institution of Engineers and 
Shipbuilders in Scotland. As regards London, 
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he was a Freeman of the City of London and a 
Liveryman of the Worshipful Company of 
Shipwrights. 

During the war he served as the Regional 
Director of the Admiralty for Merchant Ship- 
building and Repairs on the East Coast of 
Scotland. In 1943 he was created C.B.E. in 
recognition of his shipbuilding work, and the 
Queen of the Netherlands conferred upon 
him the honour of Commander in the Order 
of Orange Nassau in appreciation of the 
repair work carried out under Mr. Main’s 
directions in connection with the Dutch sub- 
marines based on the River Tay. 

Only a year and a half ago he flew out to 
South Africa on the invitation of the Govern- 
ment of Northern Rhodesia, to take part in 
a Commission dealing with the upgrading of 
native labour. 

Henry Main will long be remembered as an 
outstanding personality in the shipbuilding 
world. His death will be a severe loss to the 
Caledon Company, and to his many personal 
friends, both in this country and abroad. 


Oo 


A New Fr on Ptiastics.—We recently attended 
the preview of a new sound and colour film, entitled 
“The Nature of Plastics,” which has been made 
by Bakelite, Ltd. The intention of this film is to 
explain to the intelligent layman, in terms which 
he can readily understand, the construction, 
constitution and properties of the materials com- 
monly termed plastics. In preparing the com- 
mentary which accompanies the film,, great care 
has obviously been taken to avoid the use of highly 
scientific terminology. This fact, combined with 
the excellent colour photography, has permitted the 
production of one of the most lucid descriptions of 
a technical subject we have yet had the pleasure of 
seeing. We understand that the film is being pro- 
duced with the commentary in five different 
languages, and will be available to recognised bodies 
on application to Bakelite, Ltd., 18, Grosvenor 
Gardens, London, S.W.1. 
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Corrosion Handbook. Edited by HERBERT 
H. UsBLIc, and sponsored by the Electro- 
chemical Society, Inc., 1948. New York : 
John Wiley and Sons, Inc. London: 
Chapman and Hall, Ltd. 12.00 dollars 
(72s.). 

Tuts “Corrosion Handbook” is an exhaustive 
compilation of data contained in 140 articles 
or chapters, which are divided into nine 
sections. The first is a short section of three 
articles on general corrosion theory, followed 
by the longest section of the handbook dealing 
with the behaviour of individual metals and 
alloys, classified alphabetically, and of some 
non-metals, including plastics, in liquid and 
gaseous media (e.g., atmospheric corrosion) ; 
high temperature corrosion of specific metals 
and groups of alloys is treated in a separate 
section. Twenty one “ special topics,” such 
as sea water corrosion, soil corrosion, boiler 
corrosion, &c., are grouped together, and two 
short sections are devoted to tabulated 
information on materials to resist high-tem- 
perature corrosion, and for chemical engineer- 
ing, both classified according to environment. 
Information on protective coatings is given 
in twenty articles, including five on selected 
metallic coatings (zinc, cadmium, lead, tin 
and nickel plus chromium), five on different 
types of paint-like coating, and others on 
inhibitors, temporary protectives and on the 
principles and use of cathodic protectors. 
An extensive section on corrosion testing 
contains twenty articles on various methods 
of testing and concludes with an article on 
statistical methods. Finally, there are 
fifty-eight pages of miscellaneous information 
and tables, and, in addition, a comprehensive 
index occupying twenty-six pages. 

It is satisfactory to note that the articles 
are freely documented and not surprising, 
in view of the considerable labour involved 
in compilation, that most of the references 
are dated earlier than 1946. Throughout 
the handbook an effort has been made to 
give quantitative information wherever 
possible. Most of the articles are useful 
summaries of existing data, but a few are 
disappointingly meagre in the amount of 
information given (for example, those on 
phosphate coatings and on humidity testing). 
All the 103 authors are well known in their 
particular fields, and all but one (Dr. U. R. 
Evans) reside in America. As would be 
expected, therefore, the subjects are treated 
from an American point of view ; for example 
there is no reference to the value of aluminium 
coatings for protecting steel from atmo- 
spheric corrosion or to the use of metal 
spraying. These are, however, minor 
criticisms. On the whole, the handbook is 
a vast store of useful data and should be 
invaluable as a work of reference to corrosion 
workers and to designers concerned with 
corrosion problems. 





An Introduction to Metallic Corrosion. By 
Untick R. Evans. 1948. London: 
Edward Arnold and Co. 12s. 6d. net. 

THE science of metallic corrosion has made 

considerable advances during recent years 

and the subject is now becoming complex. 

Textbooks are consequently getting larger 

and more comprehensive and, simultaneously, 

it is becoming increasingly more difficult for 
those unfamiliar with the subject to grasp 
essential facts and, even. for those well 
acquainted with it, to retain a correctly 
balanced viewpoint. This introduction to 





the subject should therefore be very welcome, 
for it is not only specifically (and successfully) 
designed to be a readable book, but it is also 
an authoritative and up-to-date scientific 
outline of metallic corrosion. 

After an historical note and a short intro- 
duction to electrochemical principles, there 
are five chapters giving a clear and largely 
non-mathematical interpretation of various 
aspects of corrosion film growth, electro- 
chemical corrosion, corrosion by acids and 
alkalis, the influence of environment and the 
effects of stress, strain and structure; each 
chapter is illustrated by practical examples. 
The prevention of corrosion by inhibitors 
and by protective coatings is dealt with in 
two succeeding chapters, and there is finally 
a section on statistical and mathematical 
treatment, a subject to which the author 
has made notable contributions. The book 
concludes with a list of 165 selected refer- 
ences, arranged alphabetically in order of 
author. 

The book can be confidently recommended 
to all readers interested in gaining an 
authoritative general picture of corrosion, 
irrespective of their previous knowledge of 
the subject or of their existing library. 





The Newcastle and Carlisle Railway. By 
Joun S. MacLean. Printed by R. 
Robinson and Co., Ltd., Newcastle upon 
Tyne, 1948. Copies are obtainable from 
the author at 5, Lindisfarne Road, Jes- 
mond, Newcastle on Tyne, 2, or from the 
printers. Price 25s. net. 

AmoncsT the early railways of Britain the 
Newcastle and Carlisle holds a notable 
position, not alone, because it was the first 
railway to run athwart this island, but 
because several historical locomotives first 
ran on its metals. It was opened with public 
rejoicing and two brass bands on March 9, 
1835, but did not retain its personal identity 
for many years. On July 17, 1862, it ceased 
to exist as a separate undertaking, the 
North-Eastern Railway having, after several 
fruitless attempts, acquired it. It was 
charged at that time with being “ perhaps 
the most old-fashioned company in exist- 
ence,” the principal clauses in the indictment 
being that it ran its trains upon the wrong 
roads and that it had not encouraged the 
development of traffic. 

In this attractive and well-documented 
volume Mr. MacLean deals very thoroughly 
with the railway from its inception, and 
includes several items of early railway history 
that are not generally known. He writes in 
a very readable style and presents his matter 
in an interesting manner, accompanying it 
with many line and tone engravings, copies 
of posters and announcements, maps, draw- 
ings of locomotives, reproductions of photo- 
graphs and, notably, reproductions of Car- 
michael’s engravings of bridges and viaducts 
on the line. No one can fail to be impressed 
by the picturesqueness of the work of the 
early railway artists, and all must have some- 
times wondered if the works of the engineer 
did really look as beautiful as the artists 
made them appear. That doubt will be 
nourished by two pictures which Mr. MacLean 
places in apposition on page 49. One shows 
Carmichael’s engraving of the Gelt skew 
viaduct. A charming drawing—displaying a 
dignified structure of great height. The other 
is from a modern photograph of the same 
viaduct—a pedestrian affair of inconsiderable 
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proportions and no dignity! It is known 
that the Newcastle and Carlisle ran in its 
day through beautiful scenery. The ariists 
of the time seem to have been determined 
that as far as lay in their power they would 
make the works of man appear as beautiful 
as those of Nature. 

There are no pages in this volume that 
will not find welcome readers amongst the 
lovers of railway history, but we suspect 
that the excellent chapter, on locomoti es, 
rolling stock and time tables, will attract the 
greatest number of our readers. Here tliey 
will find drawings of Stephenson’s ‘“‘ Eden,” 
and Hawthorn “Comet” (the first engine 
delivered to the line, 1835), of the “‘ Hercules,” 
the “Samson ’”’ and the “ Newcastle,” and 
photographs of many engines both of the 
original company and the later owners. 
These are not unfamiliar illustrations, but it 
is pleasant to have them collected in their 
proper conjunction. It is worth recalling 
here that R. and W. Hawthorn, who made 
many of the companies’ engines, built the 
“Sun” with a return-tube boiler, bringing 
the chimney to the footplate end, and a 
steam drier or superheater at the front end. 
Running against the “Star,” similar in all 
respects save the boiler, she effected a fuel 
economy of 15} per cent. Hawthorns built 
several more engines with their patent boiler 
for various lines. But it never made per- 
manent progress, probably, as usual, on 
account of maintenance costs. Tables of the 
competitive runs of the “ Star” and “‘ Sun ” 
are reprinted in this volume. 

Mr. MacLean’s book is certainly to be 


welcomed as a valuable addition to the: 


railway library. 





SHORT NOTICES 


Heating and Air Conditioning Equipment for 
Buildings. By F. Burlace Turpin, M.I.H.V.E. 
London: Sir Isaac Pitman and Sons, Parker 
Street, Kingsway, W.C.2. Price 30s.—The 
material of this book is based upon a series of 
lectures delivered by the author. It is intended 
to remedy the need for a full exposition of a 
subject which in recent years has grown more 
important owing to the increasing complexity 
of the mechanical equipment of buildings and 
the importance of efficient heat utilisation, both 
from the points of view of comfort and hygiene 
and also of fuel economy. It is written prin- 
cipally for architects and others who act on 
behalf of the purchaser in the selection, purchase 
and installation of air conditioning apparatus 
of all types. Information is therefore given 
upon the extent and scope of the different types 
of equipment available, so that these may be 
chosen and used with discrimination. The 
first part of the book gives a technical intro- 
duction to the subject of air conditioning and 
outlines the principles involved in the pro- 
duction of comfortable and satisfactory atmo- 
spheres. In the second part the construction 
and methods of working of air conditioning 
apparatus of various types is explained. Part 
III deals with fuels, with thermal insulation 
and heating systems and with specifications and 
tenders ; Part IV is devoted to the installation 
of apparatus. and ends with a chapter on the 
testing of completed installations. The appen- 
dices give useful statistics on subjects such as 
heat transmission coefficients, which are 
referred to in the text. 

A History of Cast Iron in Architecture. By 
J. Gloag and D. Bridgwater. London: George 
Allen and Unwin, Ltd., Ruskin House, 40, 
Museum Street, W.C.1. Price 63s.—This book 
gives an interesting and comprehensive history 
of cast iron, with particular reference to its 
use in architectural work. The introduction 
describes the history of cast iron before the 
industrial revolution, and the first part deals 
with the developments made by the ironfounders 
of the eighteenth century, which led to the 
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establishment of the industry and the wide- 
spread use of this material. The next three 
parts are concerned with various phases of the 
uses and applications of cast iron throughout 
the cighteenth and nineteenth centuries, and the 
Jast part is devoted to modern developments and 
styles. The scope of this last chapter may be 
geen from the illustrations, which vary from a 
900,000-gallon water tank to domestic cookers 
and fuse boxes, whilst modern types of surface 
finish for cast iron are illustrated with coloured 
plates. The pioneer work of the two Abraham 
Darbys at Coalbrookdale, and the achievements 
of such engineers as Telford and Stephenson 
in the construction of cast iron bridges are 
amongst the many topics which are fully 
discussed. The book is very attractively pre- 
sented and profusely illustrated, the illustrations 
being almost a complete history by themselves. 
The design of cast iron has not received the 
attention that it deserved in the past, and this 
book will provide valuable guidance to the 
more efficient use of this material in the future. 





Handbook of Industrial Electronic Circuits. 
By J. Marcus and V. Zeluff. London and 
New York: McGraw-Hill Book Company. 
Price 39s. net.—This is a large post quarto 
book containing over 400 circuit diagrams 
of electronic apparatus for a _ variety of 
industrial applications. The diagrams are clas- 
sified under the following headings :—Audio- 
frequency circuits, capacitance control circuits, 
cathode-ray tube circuits, counters, electronic 
switching circuits, d.c. amplifiers, limiters, metal- 
locating circuits, motor control, oscillators, 
power supplies, telemetering circuits, voltage 
regulators, and welding control circuits. The 
majority of the circuits shown have been 
described in Electronics over the past ten years, 
and the full references are given in addition to 
sufficient information to enable an experienced 
engineer to make them up. 





Practical Astronomy. By G. L. Hosmer and 
J. M. Robbins. London: Chapman and Hall, 
37, Essex Street, W.C.2. Price 27s.—This, the 
fourth, edition of the late Professor Hosmer’s 
book, has been completely revised by Professor 
J. M. Robbins. The object of the book is to 
provide a practical outline of astronomy 
particularly adapted to the needs of a civil 
engineering student. Its scope remains the 
same and the basic order of presentation is, in 
general, unaltered. However, all the chapters 
have been rewritten to the extent necessary to 
incorporate recent developments and many 
new problems have been added. Former 
chapters on time and longitude have been com- 
bined, and the chapter on nautical astronomy 
has been eliminated. The first part of the text 
is fundamental both to the navigator and the 
surveyor, but the applications of Part II have 
been confined to the needs of the surveyor. 





Television Explained. By W. E. Miller, 
M.A. Second = edition. lliffe and Sons. 
Price 3s. 6d. net.—Mr. Miller is the Editor 
of the Wireless and Electrical Trader, and 
this booklet is a collection of articles which 
have appeared in that journal on television 
reception. Although originally intended for 
radio dealers and service engineers, the articles 
will have a wider appeal to engineers wishing 
to understand the details of television circuits. 
The book is remarkably good value for its price 
and is well produced. 





The Natural Durability of Timber: Forest 
Products Research Records No. 30. His Majesty’s 
Stationery Office. Price 6d.—Although timber 
has been used for centuries for all kinds of 
structural work, there is very little reliable 
information available on its durability. For 
this reason, it was decided in 1932 to carry out 
field service tests to determine the natural 
durability of a comprehensive range of timbers. 
This publication gives an account of the work 
carried out so far, which consisted in deter- 
mining the resistance of timber specimens to 
wood-destroying fungi which cause rot in damp 
conditions. As well as giving the results 
obtained for about a hundred different species, 
the record includes a tentative durability 
classification, with some suggestions for its use. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our corr nts) 


AN OLD HOT AIR ENGINE 


Sir,—I was extremely interested to read the 
account of the coal-fired Robinson hot air 
engine pumping set on page 365 ante. 

These engines (gas-fired) were used by the 
Post Office about fifty years ago at country 
telephone exchanges where no electricity supply 
was available to drive the bellringer magneto- 
generators. During my three years in the Post 
Office Engineering Department prior to the 
1914 World War, we had considerable numbers 
in for repair and subsequent testing. 

With regard to the “ snifting valve’ men- 
tioned in the penultimate paragraph, I have 
always understood that this was primarily 
intended as a governor, as by suitably adjusting 
the tension (or rather compression) on the 
spring by means of the knurled nut the speed 
could be adjusted to very close limits. The 
engine could be pulled up dead when running 
at full speed by simply depressing this valve 
spindle. 

I well remember a rather interesting episode : 
one of my colleagues discovered that the intro- 
duction of some petroleum jelly into the cylinder 
made these engines run much more efficiently, 
so much so that he had to run several for over a 
week to get rid of the improved working 
medium before the speed could be reduced to 
the specified limit. 

I came across one of these engines still work- 
ing in an outbuilding at Ormskirk Post Office 
in 1921. Incidentally, I have one of these 
engines at my home at Welling, Kent, which I 
purchased at a junk shop in Lancashire soon 
after World War I. I should be pleased to 
show it to anyone really interested by appoint- 
ment. 

J. F. PERRIN 

Carlisle, April 3rd. 





OIL SEALS 


Srr,—I would appreciate the opportunity of 
replying to the letter which appeared in your 
issue dated April Ist. 

The seal discussed in the article referred to 
was supplied by an established firm of high 
repute. It was chosen because it was typical of 
many tested during the past two years in close 
co-operation with numerous manufacturers. 
The makers were fully conversant with all details 
of the tests, and their technical manager had 
viewed the rig. The seal was put forward for 
rotary duty and was supplied in three different 
materials to try to overcome the heating effect. 

That the problem of sealing a shaft is still 
presenting difficulties is evident from the large 
attendance at the recent meeting of the Insti- 
tution of Mechanical Engineers. 

My company has been conducting a consider- 
able programme of research because no maker 
has been able to supply adequate seals ; though 
many are co-operative. We shall be only too 
pleased to co-operate more closely with anyone 
who can save us work. 

B. CooKE 

Sunderland, April 4th. 





S1r,—With reference to Mr. C. R. Dibben’s 
letter in your issue of April Ist, it is to be hoped 
that members of the Oil Seal Manufacturers’ 
Association will contribute to the written dis- 
cussion of the paper on ‘‘ Hydraulic Seals,” 
which was presented to the Institution of 
Mechanical Engineers by Mr. T. E. Beacham 
and myself on February 18th. It is not sug- 
gested that they should disclose any trade 
secrets ; but they must have a large amount of 
information which would be of valuable interest 
to users of oil seals. Contributions to the dis- 





417 





cussion should reach the Secretary, Institution 
of Mechanical Engineers, not later than April 30, 
1949. 
Frank H. Tower 
Rodley, near Leeds, April 5th. 





STATUS OF THE ENGINEER 


Srr,—I would refer to recent correspondence 
upon this matter and in particular to a letter 
from Mr. W. A. M. Allan, Hon. Sec., Engineers’ 
Guild, regarding the activities of the Guild in 
promoting the honour and status of the engi- 
neering profession. 

Any such efforts in this direction are worthy 
of support, and the statement made that ‘‘ The 
Engineers’ Guild consists entirely of engineers 
of the highest qualifications to whom the term 
“engineer ’ in the true meaning is wholly and 
strictly applicable” is correct, but the pro- 
nouncements of the Guild are misleading by the 
fact that the Guild is not representative of the 
professional engineer. Their definition of 
membership, as given in a letter dated March 
31st, may be of interest :— 

““A necessary basis of such a claim is that 
each member must possess a general qualifica- 
tion of a definite high standard, whatever 
special qualifications he may have. It is con- 
sidered that the Institutions of Civil, Mechanical 
and Electrical Engineers adequately provide 
that definite high standard of general qualifi- 
cation.” 

The suggestion that this standard is attain- 
able only by corporate members of the major 
institutions is rather open to question, and it 
would be interesting if the Guild were to define 
at what level in the qualification scale occurs : 
(a) corporate members of other chartered engi- 
neering institutions ; (b) university graduate in 
engineering ; and therefore to indicate their 
position in a possible registration plan. 

I would submit that persons other than 
members of the Engineers’ Guild are pro- 
fessional engineers and, until that body becomes 
truly representative of the highest qualified 
engineers in the country, its efforts towards 
raising the status of the engineer will not 
receive the support which it otherwise merits. 

Joun H. Fivux 
B.Sc. (Eng.), A.M.Inst.Gas E. 
Rotherham, Yorks, April 5th. 





LOCOMOTIVE STANDARDISATION 


Srr,—Referring to Mr. O. 8. Nock’s letter in 
your issue for April 8th, I agree that critical 
remarks should not be made without reason. 
I can assure him that my comments were based 
on information received from a normally very 
reliable source. 

I agree that dynamometer car trials on the 
Western Region do not in themselves reveal 
disappointing performance in their locomotives, 
but am informed that the performance of former 
G.W.R. engines on Barnsley coal in the exchange 
trials of 1948 was very disappointing. 

F, A. S. Brown 

London, N.5, April 9th. 


— \>—_———_ 
BOOKS RECEIVED 


Electrolytic Polishing and Bright Plating of Metals. 
By S. Wernick. London: Alvin Redman, Ltd., 1-8, 
Whitfield Place, W.1. Price 30s. 

Fundamentals of Vibration Study. Second edition. 
By R. G. Manley. London: Chapman and Hall, 
Ltd., 37, Essex Street, W.C.2. Price 15s. 

Engineering Optics. By K. J. Habell and Arthur 
Cox. London: Sir Isaac Pitman and Sons, Ltd., 
Pitman House, Parker Street, W.C.2. Price 35s. 

Newnes Television Manual. Seventh edition. 
By F. J. Camm. London: George Newnes, Ltd., 
Tower House, Southampton Street, W.C.2. Price 
7s. 6d. 


Non-Ferrous Metals and Alloys. By Edwin 


Gregory and Eric N. Simons. London: Paul Elek 
Publishers, Ltd., 38, Hatton Garden, E.C.1. 
12s. 6d. 
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Employers’ Liability in 1949 


By SIR WILLIAM BALL, 0O.B.E. 


CASE recently heard in the House of 

Lords involved the decision of an interest- 
ing question relating to employers’ liability ; 
so interesting that it occurred to me that 
it would be profitable to consider: What is 
the position of an employer as regards 
injury to those whom he employs, having 
regard to recent legislation ? 

The case in question (Galashiels Gas Com- 
pany v. O’Donnell, which was reported in 
The Times on January 21st) related to an 
automatic lift. The action was begun in 
Scotland and had therefore to be decided 
in accordance with Scots law, but in all 
essentials the law of England is the same. 
The facts were these: a stoker employed 
in a gasworks was killed as the result of an 
accident. He was using an electrically- 
operated lift. If the mechanism was in 
efficient working order it was impossible for 
the lift to move while one of the gates was 
open. In fact, it did move on the fatal 
occasion—moved upwards while the gate 
was open with the result that when the 
stoker ran his “ bogie” through the open 
door the lift was not in place. He and the 
“ bogie ”’ fell to the bottom of the shaft 
and the unfortunate man was killed. It was 
not suggested that he was negligent in fail- 
ing to notice that the lift was not in its proper 
place. Examination shows that the brake 
of the lift had not been in order at the time 
of the accident, but it was found impossible 
to account for the failure. The lift had 
been worked without mishap for nine years. 
After the accident it was dismantled and 
examined. No defect was found. When 
reassembled it worked perfectly. 

The case for the pursuer (the widow of 
the deceased) was based upon Section 22 (1) 
of the Factories Act, 1937, which provides 
that “‘ Every hoist or lift shall be of good 
mechanical construction, sound material, 
and adequate strength, and be properly 
maintained.” ‘‘ Maintained,” according to 
Section 152 (1) of the Act, means “‘ main- 
tained in an efficient state, in efficient work- 
ing order, and in good order.” 

It was contended on the part of the 
pursuer that she made out her case when 
she proved (as she had done) that the brake 
was not in efficient working order at the 
critical moment. The employers, on the 
other hand, contended that as they had 
taken all possible steps to ensure the effi- 
ciency of the machine they could not be 
held liable. 

The Lord Ordinary, when giving judg- 
ment in the Court of Session, said: “I am 
satisfied that the defenders took every 
practical step to ensure that the lift mecha- 
nism worked properly and was safe to use. 
I am equally satisfied that the failure of the 
brake was one which apparently nobody 
could have anticipated or after the event 
explain. ... That the defenders took all 
reasonable steps to provide a suitable lift 
and to maintain it properly is to my mind 
established beyond doubt.”’ 

A “ man in the street ” might well assume 
that in view of this finding, the employers 
would be absolved from liability. But the 
Lord Ordinary went on to say: “In my 
opinion there is imposed on the defenders 
an absolute and continuing obligation bind- 
ing on them, which is not discharged if at 
any time their lift mechanism, in this case 
the brake, is not maintained in an efficient 
state, in efficient working order and in 


good repair.” 





This judgment was affirmed by the House 
of Lords, where it was pointed out that 
“.the Act imposed a heavy burden on em- 
ployers, but the object was to protect the 
workman.” 

The report of the case does not say when 
the accident occurred, but it is more than 
likely to have happened at a time when the 
widow had the option of making a claim 
under the Workmen’s Compensation Act. 
To such a claim there could have been no 
answer, because the accident clearly arose 
* out of and in the course of ’’ the stoker’s 
employment. Nor do we know how much 
was recovered in this claim at common law, 
but it was probably more than would have 
been awarded under the Compensation 
Act. 

It is important to notice that in this case 
the action was based upon the employer’s 
failure to maintain the lift in accordance 
with the provisions of an Act of Parliament. 
There are many other recent cases which 
show that the Factory Act imposes a 
liability on the occupier of a factory. Another 
section provides that the floor of a factory 
must be “of sound construction and pro- 
perly maintained.”’ In the case of Mayne v. 
Johnstone (1937), 2 All. E.R. 159, it appears 
that a heavy machine was being installed in 
a factory. The floor beneath a heavy jack 
gave way with the result that the plaintiff 
was pinned against a wall by the machine, 
which tilted over. It was shown that the 
floor was in a defective condition. The 
employers were held liable, the judge 
rejecting their contention that the real 
cause of the accident was negligence in 
the installation of the machine. It seems 
to follow from both these cases that when- 
ever an employer, being the occupier of a 
factory, is bound to maintain anything in 
good working order, he becomes to all 
intents an insurer. In a later case (Lavender 
v. Diamints, Ltd. (1948), 2 All. E.R. 249), 
another provision of the same Act was 
considered. It imposes upon the occupier 
of a factory a duty to provide and main- 
tain a “safe means of access to every place 
at which any person has at any time to work.” 
The Court declared that this was a duty 
owing not only to workmen employed by 
the occupier of the factory, but to work- 
men employed by an independent contrac- 
tor, and to the independent contractor. 
So that, e.g., a window cleaner coming to 
clean the windows of the factory could rely 
on it. 

There are other cases which show that 
the Factory Acts and regulations made 
thereunder have imposed very heavy lia- 
bility on employers, which comes into 
operation at once if a regulation is not 
observed, wholly apart from the question 
whether the employer is negligent. For 
instance, in Barrington v. Kent Rivers 
Catchment Board (1947), 64 T.L.R. 35, the 
question arose as to whether employers are 
liable for an injury sustained by a work- 
man in a factory which is not completed. 
A “factory” is defined as (inter alia) 
“any premises in which or within . . . the 
precincts of which, persons are employed in 
manual labour in any process for or incidental 
to... (b) the altering, repairing . . . of any 
article . . .” A repair workshop was not 
completed. Owing to the fact that, in 
breach of the statute, an opening in the floor 
had not been fenced a workman sustained an 
injury.. The building was completed so 
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far as the contractors were concerned on 
April 18, 1946, but the machinery was not 
installed and there was no electric power on, 
On that very day certain brackets hac to 
be erected to carry the shafting, and in 
order to render the scaffolding high enough, 
certain boards which had covered an ins:)ec. 
tion hole were removed and used to sive 
greater height. It was then that the acci. 
dent happened to the plaintiff, who came 
to inspect a lorry which had been brouzht 
in to be repaired. It was contended that 
as the premises had not become a factory, 
the occupier was not liable, but Mr. Justice 
Hilbery rejected this contention, saying: 
“The test is not whether a factory is com. 
plete but whether a process within ‘he 
meaning of Section 151 can be carried on 
there. These premises had already: begun 
to be used as a workshop, and had tlhien 
become a factory.” 

Still more remarkable is a case in which 
there was an alleged breach of regulations 
as to the prevention of dust in a factory 
(Franklin v. Gramophone Company, Ltd. 
(1948), 64 T.L.R. 186). It shows that where 
a workman suffers injury from something 
which might have been but in fact was not 
covered by regulations, the employer may still 
be liable at common law. A workman died 
trom inhaling dust in a factory. He worked 
in a part of the factory where there were 
several lathes and one metal grinding 
machine for sharpening tools used on the 
lathes. His lathe was only a few feet from 
the grinding machine, which was in prac- 
tically continuous use by different men, 
none of whom, however, was “ wholly or 
mainly employed in ‘sharpening tools.’ ” 
Regulations under Section 47 (1) of the 
Factories Act, 1937, required the taking 
“of all practicable measures” to protect 
persons employed in a factory against any 
injurious dust or fume which is given off. 
The Court decided that these regulations 
did not apply. Nevertheless, it was held 
that the occupiers of the factory remained 
under a common law duty to the deceased 
to protect him from dust produced by the 
metal grinding machine near which he 
worked, which duty they had not observed. 
Lord Justice Somervell (in the Court of 
Appeal) said : “It is, of course, relevant to 
consider the regulations, and in very many 
cases it would be difficult, if not impossible, 
to maintain that an employer who had 
complied with regulations had been negligent 
at common law. In this case, however, it 
is the regulation itself, coupled with the 
evidence, that establishes negligence.” 

In effect, therefore, this case is an autho- 
rity for the proposition that a factory owner 
is liable at common law to any of his work- 
men who is injured through inhaling dust, 
although there are in existence no statutory 
regulations applicable to the case. 

I shall now consider how far and to what 
extent the employer has been relieved by 
the National Insurance (Industrial Injuries) 
Act. For the sake of brevity I shall refer 
to it as the Insurance Act. 

It has effect to repeal the Workmen’s 
Compensation Act, in toto. 

The first Workmen’s Compensation Act 
was passed in 1897. Its general effect was 
to make an employer liable for any injury 
sustained by a workman in an accident 
arising out of and in the course of his employ- 
ment. This Act was amended by other 
statutes passed from time to time: always 
amended so as to increase the liability of 
the employer. All these Acts are now 
repealed. The employer is no longer liable 
for injury to his servant, save under the 
Employers’ Liability Act and at common 
law. For the relief to which he was formerly 
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entitled in the shape of ‘“‘ Workmen’s Com- 
pensation,” the injured person must now 
look to the National Insurance Act. Broadly 
speaking, it is based upon the Workmen’s 
Compensation Acts, modified and extended in 
favour of the workman. Thus (to give 
one instance) a man who sustained an 
injury as a result of his committing a breach 
of some rule or regulation could get com- 
pensation from his employer only when the 
injury was serious and permanent. Now 
he can make a claim under the Insurance 
Act in respect of any such injury, provided 
the accident occurred while he was doing 
something for the purposes of the employer’s 
trade or business. 

The Insurance Act entitles the workman 
who sustains injury, and those dependent 
on him, should he suffer death, to very sub- 
stantial benefits. In these circumstances 
it may well be that those entitled to benefit 
may be inclined to rest content with 
that which accrues to them under the 
Insurance Act, and refrain from asserting 
any other rights which they may have 
against the employer. That they may do 
this is plain. j 

Let me give an illustration. At the pre- 
sent time a workman becomes entitled (under 
the Insurance Act) to forty-five shillings a 
week while incapacitated as the result of 
an injury arising out of and in the course of 
his employment. But if that injury was 
caused by the negligence of the employer, 
the workman is also entitled to bring an 
action for damages. Again, if death ensues 
as a result of an accident arising out of and 
in the course of employment, the widow is 
entitled to (inter alia) a pension of thirty 
shillings a week. Here again, if the death 
results from the negligence of the employer, 
the widow is entitled to bring an action for 
damages based upon an Act passed in 1846. 
The fact that other rights may be asserted 
by those entiiled to benefit under the 
Insurance Act makes no difference to the 
amount which is to be paid by the State. 

Can the employer, when called upon to 
pay compensation for injuries caused by his 
negligence be heard to say: “ the defendant, 
as a result of his injuries, is getting so much 
from the State. That sum should be taken 
into account when the damages are assessed.” 
That such a question may arise was recog- 
nised and answered by Parliament last 
year. A committee had reported that in 
assessing damages claimed in an action at 
common law, the court should be entitled 
to take into account all the benefits accruing 
to the workman, but Parliament would not 
have this. It is now provided that if, in 
such an action, the plaintiff claims loss of 
wages, &c., as part of his damages, the court 
shall, as regards half the amount of the 
claim, take benefits accruing under the 
Insurance Act into account. That seems to 
settle the point as regards cases resulting in 
the award of damages for mere injury, but 
in the case where death results from an 
employer’s negligence, the widow is entitled 
to recover damages to the full extent, 
although she also receives all the benefits 
accruing to her under the Insurance -Act. 
The question whether she should be so 
entitled was not even discussed in Parlia- 
ment. 

The insurance fund is made up of con- 
tributions from the employer, the work- 
man and the taxpayer. If an employer is 
liable to pay damages for negligence, one 
supposes that he ought to pay all that is 
due, and does so in fact if the action is 
successful. In these circumstances it seems 
odd that he and the taxpayer should be 
called upon to pay more (albeit indirectly) 
through their being forced to subscribe to 





THE ENGINEER 


the Insurance Fund. The reason adduced 
is that, inasmuch as the workman has him- 
self contributed to the Insurance Fund, 
he ought to be allowed to benefit. 

After all, if a man is insured against 
accidents, and brings an action against the 
person whose negligence caused him damage, 
the defendant could not escape liability by 
showing that the plaintiff was insured. ° 

This brings me to point out a strange 
anomaly. Formerly, a workman entitled 
to make a claim under the Compensation 
Acts had to elect whether he would make 
that claim or pursue his remedy, whatever 
it might be, at common law. Such a claim 
could always (and still may) be asserted 
against an employer whose negligence brought 
about the accident. Those who framed the 
Insurance Act have departed from this 
principle. 

The Insurance Act abates to a small extent 
the damages which an employer may have 
to pay when sued for negligence. As to 
whether “insured persons ’’—being that 
large number of people who enjoy the benefits 
of National Insurance, will also try their 
luck by proceeding against employers re- 
mains to be seen. Such proceedings would be 
based either (1) on the common law, or (2) 
the Employers’ Liability Act. 

It never was easy to make an employer 
liable at common law. He might (and still 
may) plead that the workman voluntarily 
incurred the risk, and rely on the Latin 
maxim volenti non fit injuria. Again the 
employer might plead the doctrine of 
“common employment.” 

Let me explain what that means. An 
accident suffered by a workman in a fac- 
tory or elsewhere may well be due to the 
negligence otf a fellow servant—due to some- 
thing for which the employer could not be 
held directly responsible. The judges, accord- 
ingly, when administrating the common law, 
laid down the principle that in such a case 
an employer might plead that the injury 
was caused by someone in the common 
employment of the injured person. 

But the chances of a workman succeeding 
in an action at common law are now materially 
increased by an Act of last year, which 
abolished the doctrine of common employ- 
ment. 

Next, as to the Employers’ Liability Act 
of 1880, which was passed to mitigate the 
hardships of the common law and to render 
an employer liable in certain cases even 
though he was not guilty of any personal 
negligence. He became liable for accidents 
caused by defects in the ‘“ ways, works, 
machinery and plant ’’ on his premises, and 
responsible for the negligence of some of his 
workmen. In effect, it abolished the doc- 
trine of common employment in certain 
cases. It did not wholly abolish the defence 
of volenti non fit injuria. Nevertheless, 
it afforded relief to many a workman whose 
action at common law would have failed. 

It is fairly plain, however, that the chief 
danger to which an employer is exposed is 
the action at common law, based upon an 
alleged failure to comply with the Factory 
Act and regulations made thereunder. The 
cases I have cited at the beginning of this 
article show that where an accident occurs 
in a factory—the place where I suppose the 
vast majority of industrial injuries are 
inflicted—the occupier may be mulcted 
in heavy damages although he has done all 
that is humanly possible to comply with 
statutory requirements. 

An employer, then, is (or may be) liable 
to be sued for damages resulting from 
injury. Is the Insurance Act likely to 
diminish the risk? As I have already 
pointed out, benefits thereby conferred can 
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be taken into account to a small extent. 
The act by no means prevents an employer 
being sued at common law, or for breach of 
a statutory duty. It is possible that the 
benefits accruing to insured persons under 
the National Insurance Act may have effect 
to discourage litigation. On the other hand, 
the growing tendency to make the owner of a 
factory the practical insurer of his work- 
men may operate in the other direction. 
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A Ministry of Supply Tour of 
the South-West 


In the course of a recent Press tour of its 
South-Western Region, organised by the 
Ministry of Supply, brief visits were made to a 
number of well-known firms in order to see 
their products, organisation, methods of manu- 
facture and the progress they have made in 
increasing production. 

The first of these visits was made to the 
Garrard Engineering and Manufacturing Com- 
pany, Ltd., of Swindon, which manufactures 
gramophone motors and automatic record- 
changing mechanisms in large numbers, as well 
as clocks, &c. At this works, by the use of 
modern tooling methods and the introduction 
of specially designed equipment, very high 
production. rates have been achieved. Quality 
control is used to the best advantage and has 
played an important part in speeding pro- 
duction as well as reducing scrap. The advan- 
tages obtained from close control in all stages 
of manufacture and a high degree of standard- 
isation were apparent in the smooth running of 
the assembly lines and the small amount of 
trouble encountered in the final testing depart- 
ments of the works. 

The wide range of products for which the 
Westinghouse Brake and Signal Company, 
Ltd., is well known were seen in course of 
manufacture at that company’s Chippenham 
works. A recent addition to the factory, 
which covers some 20 acres and employs about 
3000 hands, is a new laboratory, which has been 
built and equipped to permit the comprehen- 
sive testing of all the types of materials and 
apparatus the firm handles. An interesting 
exhibition has been organised by the firm at 
the Chippenham Town Hall in order to give 
employees and local residents an opportunity to 
see its many and varied products. In this 
exhibition the whole range of apparatus is 
graphically shown in the form of photographs 
and working models and in many cases actual 
equipment is demonstrated at work. 

George Parnall and Sons, Ltd., Fishponds, 
Bristol, specialises in the design and manu- 
facture of shop and ship fittings, metal furni- 
ture, milk processing equipment and refrigerat- 
ing plant. In this establishment the work 
varies between the individual craftsmanship 
of the woodworker engaged in making ships’ 
furniture and fittings, and highly mechanised 
production lines turning out large numbers of 
metal stools and chairs. A large area has been 
laid out more recently for the line assembly of 
the ‘‘ deep-freeze’’ type of food cabinet the 
company is now making under licence in this 
country. These cabinets, like much of the 
refrigeration equipment and milk processing 
plant, are to a large degree made to special 
requirements and dimensions, but by the use 
of modern production methods and the intro- 
duction of a large measure of standardisation 
high output rates are attained. 

Of particular interest at the works of Breck- 
nell, Munro and Rogers, Ltd., at Bristol, was a 
wide range of automatic coin-operated ticket 
issuing and vending machines, and an auto- 
matic butter or margarine moulding, weighing 
and wrapping machine. These latter machines 
have an output of about sixty blocks per | 
minute and are claimed to be the only ones of 


their kind built in this country. They have in 


a very short. time found a market in all 
parts of the world, despite keen foreign 
competition. In addition to moulding and 


wrapping the butter, the machine automatically 
checks the weight of each block as it comes out 
and rejects those which are under weight. In 
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order to compensate for variations in weight 
a relay-operated. balance mechanism incor- 
porated in the weighing device automatically 
adjusts the size-of the mould when a block of 
incorrect weight passes on to the weighing 
platform. 

In addition to making many types of weighing 
and wrapping machines for granular sub- 
stances, such as flour and sugar, this firm 
produces ice cream making plant, printing 
machines, &c. There is at present in course of 
development a new wrapping machine, which 
will be adjustable to suit a range of articles. 

The manufacture of such a variety of 
machines, some individually, others in numbers, 
and all involving complicated mechanisms, 
necessitates the dependence to a considerable 
degree on individual skill and to a great 
measure prevents the introduction of mass 
production methods. The management has 
for this reason adopted a bonus and profit- 
sharing scheme, which has proved successful in 
encouraging employees to give of their best 
and, at the same time, maintains a high level of 
output. Each employee has a guaranteed 
annual bonus and, in addition, is given a 
dividend on his wages proportional to that 
taken by the shareholders in the company. 
By this means each man is encouraged to work 
his best in the common interest whilst the 
necessity of rushing work to obtain individual 
bonus is eliminated and scrap is reduced to the 
minimum. 

The final visit of the tour was made to: the 
works of R. A. Lister and Co., Ltd., at Dursley. 
At this factory the firm makes its familiar range 
of engines, lighting sets, generating plants, 
auto trucks, cream separators, &c. An exten- 
sive reorganisation scheme is now in hand to 
bring the production shops into line with the 
latest methods with a view to increasing the 
already considerable output. In addition to 
the rearrangement of the machine shops, the 
engine assembly bays are being extended and 
rearranged, and much new equipment is being 
installed. 

We noticed at the works visited during this 
tour the keen interest being taken by each firm 
in new methods and ideas designed to increase 
efficiency and output. New systems and 
tooling methods likely to improve production 
are kept continually under survey and, where 
suitable to the particular lay-out and equip- 
ment of the works, adopted to the best effect. 
Each of the firms has long-term plans for future 
production and numerous extensions are being 
made to improve lay-out and increase capacity. 

The keen interest taken by the managements 
for the future supply of skilled craftsmen to 
industry is evinced by the excellent appren- 
ticeship and training schemes in the various 
works. Training is taken very seriously and, 
despite the heavy cost and frequent dis- 
turbance of production, is being enthusiastically 
pursued. The upgrading of men capable of 
taking more skilled or responsible jobs has been 
widely practised, and its results could be seen 
by the numbers of executives who have risen 
from the ranks. Such executives have the 
advantage of an intimate knowledge of the 
particular demands and potential of their 
works, acquired during their service in less 
important positions. They also serve as an 
inspiration to new recruits entering industry, 
for whom they have the sympathetic under- 
standing which is a true basis for the best 
relationship between management and labour. 
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Severity of Circuit Breaker 
Test Conditions* 


In the course of research in connection with 
gas-blast circuit breaking at the Electrical 
Research Association’s Laboratories, some 
highly significant and interesting results were 
‘recently obtained by substituting a charged 
condenser as energy source for the usual 
high power (6-6kV, 10,000kW) alternator of 
the test circuit. The condenser was charged 

* British Electrical and Allied Industries Research 
Association. Report Ref. G/T230: ‘Severity of 
Cireuit Breaker Test Conditions. Some Interesting 
Results Using a Discharging Condenser as Power 
Supply.” By F. O. Mason, B.Sc. (Eng.), A.M.LE.E. 
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to about 10kV (equivalent to the peak value 
of a 6600 r.m.s. volt wave) through a high 
resistance from a rectifier and step-up trans- 
former energised from the ordinary domestic 
lighting mains. 

It can be shown that, with this arrangement, 
closing the condenser on to the circuit causes 
a damped oscillatory current to flow of fre- 
quency determined generally by the capaci- 
tance of the condenser and the total inductance 
of the circuit. The former, in the tests men- 
tioned herein, was 5 microfarads, and the 
latter, which included an inductance equivalent 
to that of the alternator, approximately 0-019 
henry (6 ohms at 50 c/s), giving a frequency 
of some 550 c/s and a peak value of current 
in the first half-cycle of about 130A. Under 
these conditions, it can be shown that the 
rate of change of current at the end of the 
first half-cycle of current will be approximately 
equal to the rate of change of current obtain- 
ing at current zero for a 50 c/s wave of 1100A 
r.m.s., and that the wave-front of the restrik- 
ing voltage is, for practical purposes, the 
same as that obtained with the alternator 
excited to 6600V r.m.s, 

Tests made on an experimental gas-blast 
circuit breaker under these conditions at once 
showed that the breaker was finding difficulty 
in clearing the circuit, although the circuit 
breaker used was one which had been in 
constant use in breaking the 1100-A r.m.s. 
current from the 10,000-kW alternator referred 
to above. It was found in fact that the task 
imposed on the breaker in clearing the circuit 
at the end of the first half-cycle of arcing was 
of the same order as that experienced when 
the alternator was used as the power supply ; 
the arc in both cases being initiated by a fine 
fuse wire. 

For purposes of comparison, the half-cycles 
of current produced by both the discharging 
condenser (6) and the alternator (a) have been 
drawn to the same scale in the accompanying 
diagram. 

The scope of the tests described is, of course, 
limited, and the range of equivalence of the 
two methods of testing may be present only 
over part of the power frequency current range 
of certain types and designs of circuit breaker. 
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(a) Using generator. (b) Using condenser. 


COMPARISON OF FIRST HALF CYCLES OF 
URRENT 


It is thought that these breakers (including 
the one used in the present experiments) will 
be found to be of types in which, within the 
appropriate range of power-frequency current, 
substantially the whole ionised products of 
prior arcing in the half-cycle are swept from 
the arc gap just before current zero. 

However, the significance of the observations 
already made is clearly of great importance, 
especially to those engaged in research on the 
fundamentals of circuit breaker arcs, and, 
although this particular aspect of the experi- 
mental work with charged condensers is only 
in its initial stages, the E.R.A. is actively 
engaged in following up the various important 
implications of this work. 


These implications include possible applica-— 


tion to synthetic testing in which the effects 
on the breaker structure of the heat of the 
power arc and of the electro-magnetic forces 
set up by the full power-frequency current can 
be obtained by suitable combination of the 
high-voltage condenser discharge, near current 
zero, with a heavy power-frequency current 
supplied by a source of relatively low voltage. 
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A Traffic Survey in Centra! 
London 


A PAPER entitled ‘‘ Research on Road Salety 
and Traffic Flow,” by R. 8. Smeed, Ph.D, 
of the Road Research Laboratory, and ©. T. 
Bennett, O.B.E., M.I.C.E., County Survoyor 
of Bucks., was presented at the Institutio.: of 
Civil Engineers on Tuesday, April 5th. Several 
points of interest abstracted from this piper 
are set out below. 

Although the research work on traffic flow 
and road safety is still in the formative stazes, 
the authors decided that it was worth while to 
describe it, because a few methods and instru. 
ments have been developed and some results 
have been obtained which can be used by high- 
way engineers. The paper covered a wide 
variety of topics, that part dealing with tratic 
studies and a survey of traffic in Central Lon- 
don being of particular interest. 

The magnitude of the London traffic prob- 
lem may be gauged from the fact that ihe 
doubling of the average journey speed of 11-1] 
miles per hour in the streets covered by the 
survey would résult in a saving of 2100 vehicio- 
hours per hour, which corresponds to about 
13,000 man-hours per hour. The survey did 
not cover the whole of Central London; for 
example, busy streets such as Regent Street 
were omitted, together with all minor streets. 

The survey covered about thirty-six miles 
of streets and was made by what is 
believed to be a new method. For convenience, 
the streets were divided into four routes, 
each of which formed a closed circuit and was 
divided into halves, separated by two starting- 
points ; each half-route was further subdivided 
into sections. These routes were followed by 
four cars. At 10.30 a.m. each morning of the 
survey two cars set off from each starting point 
of a route, one in each direction, and each of 
the four cars followed the route completely 
round to its original starting-point. After 
@ short interval, actually at 11.45 a.m., the 
two drivers changed and repeated the whole 
procedure. By this means the effects of driver 
characteristics were eliminated as far as pos- 
sible. The same procedure was adopted in the 
afternoon, on the same or different routes. 
In all twelve journeys were made in each direc- 
tion along each route, and two observers 
travelled in each car in addition to the driver. 
The drivers were instructed to drive at the 
general speed of traffic as far as possible. One 
of the observers was provided with a set of 
three push-buttons, each connected to 4 
counter corresponding to one of the three 
classes of traffic, private cars, commercial 
vehicles, and other vehicles. The second 
observer recorded the accumulated totals of 
each class of vehicle at each timing-point, 
together with the time, to the nearest second, 
taken from a stopwatch. From these records 
the number of vehicles met and the journey- 
time for each section were calculated. 
In addition, the second observer recorded 
delays at all controlled intersections. From 
these data it was possible to work out the 
traffic flow and the vehicle speeds along each 
seetion of the route. 

It was found that on the 36-4 miles of the 
survey, the average flow along each road was 
1300 vehicles per hour, and the average speed 
11-1 miles per hour ; 34 per cent of the vehicles 
were private, 35 per cent commercial, and 
31 per cent other vehicles, mainly buses, 
trams, taxis, horse-drawn vehicles, &c. It 
was found that, on the average, 41 per cent 
of vehicles passing through a controlled inter- 
section on a main route in London during the 
busy hours of the day were stopped. The 
average stopped time was 29 seconds, and in 
addition, 15 seconds was lost in deceleration, 
moving up to the vehicle ahead, waiting for 
an opportunity to turn, and acceleration. 
The total loss was therefore 44 seconds for time 
stopped and 18 seconds for interseetions 
passed. There were, on the average, 5-3 inter- 
sections per mile, so that a vehicle experienced 
2-3 stops per mile and lost 1-6 minutes per 
mile. 

The paper stressed the importance of 
‘* before-and-after ’’ studies in connection with 
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schemes for the improvement of traffic con- 
ditions, and it has been announced that the 
Roa Research Laboratury intends to issue a 
note to assist local authorities in making their 
own traffic surveys. The note will describe 
the methods thought to be the most economical 
in labour compared with the amount of useful 
information obtained, 





Power System Analysis 


A F¥IVE-DAY vacation school to review methods 
of handling problems that arise in the planning 
of electrical power systems was held from 
April 4th to 8th in the Electrical Engineering 
Department of Imperial College, London 
University. The course was attended by some 
sixty electrical engineers drawn from the 
British Electricity Authority, the electrical 
engineering industry and the universities. 

On Monday, April 4th, the course was 
opened by an address by Sir John Hacking, 
followed by a lecture by Mr. F. J. Lane, of 
the British Electricity Authority, on the 
problems that have to be faced in planning the 
development of a power system. Next was a 
discussion, opened by Mr. C. H. Lackey, of 
Reyrolle and Co., Ltd., on the more useful 
methods of handling short-circuit and load 
studies. Equivalent circuits for the repre- 
sentation of loads, underground cables and 
transformers were introduced by Mr. L. A. 
Gosland, of the Electrical Research Association, 
while Dr. J. R. Mortlock, of the British Thom- 
son-Houston Company, Ltd., dealt with the 
representation of synchronous generators. Two 
sessions were devoted to a study of methods 
of investigating the stability of power systems 
under the guidance of Mr. G. W. B. Mitchell, 
of Merz and McLellan, and were followed by 
a visit to the network analyser at Willesden. 
After a further discussion of the possibility 
of making greater use of computing machines, 
introduced by Mr. M. W. Humphrey Davies, 
of Imperial College, the course was concluded 
with a lecture by Mr. F. J. Lane on some of 
the practical considerations which were of 
necessity omitted from the main part of the 
course. This session was followed by a final 
discussion (with Mr. F. C. Winfield in the chair) 
to provide opportunity to review the whole 
course with the object of stimulating further 
development and research in the methods of 
dealing with electrical power system problems. 

In his opening address Sir John Hacking 
said that under present-day conditions the 
study of high-voltage problems was more 
necessary than ever. The grid system had had 
a unifying and stimulating effect and had 
placed the emphasis on economic generation, 
whilst the interconnection provided by the 
grid facilitated dealing with load shifts caused 
by such things as the wartime transfer of 
industry and population. The future deve- 
lopment of the system depended largely on 
development of interconnection and_trans- 
mission facilities. Bulk transmission voltages 
were of increasing necessity and little capacity 
was left in the existing 132-kV lines for the 
through transfer of power. The 132-kV grid 
was thus becoming the system for bulk dis- 
tribution rather than for interconnection. The 
superposition of a 275-kV system for bulk 
transmission upon the existing 132kV for inter- 
connection was being considered; the new 
275-kV Sheffield to Staythorpe line was intended 
to give experience for the eventual superposed 
network, 

Faults gave rise to the most onerous condi- 
tions encountered in service, and the system 
must be designed so that it could return to 
a steady state after fault clearance. The 
calculation of three-phase faults, which are 
the most severe, was simple, but symmetrical 
component analysis of other faults gave con- 
fidence in system behaviour under all con- 
ditions. In present-day conditions, with 
heavy line transfers and possibly reduced 
voltage and frequency, stability problems arose 
and it might then be necessary to adopt special 
precautions as was done in America and parts 
of Europe. The standardisation of alternators 
was advocated in many circles but stability 

considerations must always be borne in mind, 
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as a short circuit ratio of unity might be needed 
in urban areas although 0-65 might suffice 
elsewhere. The specification of a sound system 
must take into account the response of alter- 
nators to system load variations. Generators 
reacting through system capacity must be 
able to adjust themselves securely to these 
changes. 

Knowledge of the methods of rigorous 
mathematical analysis aided judgment of 
approximate methods. Mathematical processes 
were becoming more usual; twenty years 
ago Professor Fortescue’s symmetrical com- 
ponent theory seemed very abstract, but, of 
course, it was now in everyday use, and any 
guide to the better use of computational methods 
was always to be welcomed. 

It was difficult to restrict the short-circuit 
level of a large system but it was necessary to 
investigate possibilities of such restriction. 
Network analysers were, of course, of great 
value in such investigations. Consideration of 
these matters entailed co-operation between 
the supply authorities and the manufacturers. 
The higher the technical level of this co-opera- 
tion the higher would be the quality of the 
resulting products and the more attractive 
would they be to foreign markets, 





The Bramah Bicentenary 


Ir was a happy thought on the part of the 
Sheffield Trades Historical Society to com- 
memorate the bicentenary of the birth of that 
notable Yorkshireman, Joseph Bramah, in- 
ventor and engineer, which took place on 
April 2, 1749, old style (April 13th, new style), at 
Stainborough Lane Farm, in the parish of Silk- 
stone, 24 miles from Barnsley, Yorks. He was 
the second son of Joseph Bramah, farmer, and 
Mary Denton, his wife. The farm is within 
4 mile of Wentworth Castle, at that date the 
seat of William, Fourth Earl of Strafford. 

The day chosen for the commemoration was 
last Saturday, the 9th inst., as being as near 
as possible to the actual date. Visitors and 
guests came from all parts of the country, includ- 
ing descendants of the Bramah family, many of 
whom had not met one another previously. 

The opening ceremony took place at 
2.30 p.m. in the Great Hall of the Castle, kindly 
lent for the occasion by the Education Com- 
mittee of the County Borough of Barnsley, 
which now owns the Castle and uses it as a 
Teachers’ Training College. His Worship the 
Mayor of Barnsley, Alderman A. Burgin, J.P., 
welcomed the party, the Chairman being Mr, 
E. Walker, F.R.S.A., A.M.I.Mech.E., President 
of the Society. A scholarly address on “ The 
Life of Joseph Bramah, the Man,” was given 
by Councillor R. W. Alliott, M.A., F.R.S.A., of 
Sheffield, who, in accounting for the emergence 
of a great mechanical inventor from the purely 
agricultural society in which he was born, 
stressed the influence that the building of the 
Castle, which took place during Bramah’s boy- 
hood, must have had upon him. 

This was followed by a lecture on ‘‘ The Work 
of Joseph Bramah, the Engineer and Inventor,” 
by Dr. H. W. Dickinson, M.I.Mech.E., Past- 
President of the Newcomen Society for the 
Study of the History of Engineering and Tech- 
nology, who reviewed in turn Bramah’s 
improvements on the water-closet (1778), then 
quite a novelty ; the Bramah lock (1784), by 
which the general pubiic knows him best and 
which is still unsurpassed for security; the 
slide rest for the lathe (1794); the hydraulic 
press (1795), and some of its applications, such 
as the extrusion of metals; the numbering 
machine for documents; in fact, a spate of 
inventions for which in all he was granted no 
less than eighteen patents. 

This was preceded and followed by an exhi- 
bition of Bramah documents and objects, the 
one that attracted most attention being a 
Bramah manual fire engine made for the Castle 
in 1809. 

A short ride brought the party to Stain- 
borough Lane Farm, the actual birthplace, 
much as it was in 1749. The bacon and ham 
hanging in the kitchen took everyone’s eye. 
Only two families have occupied the farm in 
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200 years. Silkstone Parish Church was next 
visited, where the Vicar, the Rev. B. O. A. 
Jones, had on view the Baptismal Register of 
1749: ‘' 1749 sic Joseph son of Joseph Bramma 
of Stainborough baptised May 12.” The tablet 
to the inventor in the south aisle was also 
inspected. 

At five o’clock the return journey to Barnsley 
was undertaken for tea, (and such a tea !) pre- 
sided over by His Workship the Mayor. The 
inner man being thus comfortably lined, an 
adjournment was made to the Town Hall. 
Here an address was given by Dr. Dickinson, 
“To the Memory of Joseph Bramah and to his 
Family,” reviewing his sterling character. This 
was replied to by Mr. C. M. Bramah, great 
great grandson, of Glasgow, in a maiden speech. 

This was followed by a tribute to the Mayor 
and Corporation of the County Borough of 
Barnsley by Councillor Alliott for their hos- 
pitality, and responded to by His Worship the 
Mayor, who was presiding. The visitors and 
members of kindred societies were welcomed by 
Dr. F. Heathcoat, M.Sc., Principal of the Tech- 
nical College, Barnsley, and acknowledged by 
Mr. T. H. Towler, M.I.Mech.E., of Leeds, and 
by Mr. C. H. Lea, of the Hunter Archeological 
Society. 

Finally ‘‘ The Sheffield Society ” itself was 
proposed by the Town Clerk of Barnsley, Mr. 
A. E. Gilfillan, and replied to by the President, 
Mr. Walker. 

The organisation of the commemoration was 
admirable, thanks to Mr. W. H. Bolton, the 
Secretary, and to Dr. Heathcoat, and was pro- 
nounced a great success. The weather, for- 
tunately, was propitious. The Society intends 
to issue a brochure giving all details of the 
celebration. 





Telecommunication for 
Canadian Mines 


A NEW and improved method of com- 
munication for mines, the result of many years 
of Canadian research and experimentation, was 
recently given a successful field demonstration 
in Ontario. The first of its kind in Canada, 
the new system was designed and engineered 
by the electronics division of the Northern 
Electric Company. It provides radio-telephone 
communication between men on the surface 
and others in underground workings, and also 
permits standard code signalling. The prin- 
ciple underlying the operation of this system 
is that of carrier current working, superimposing 
the radio-frequency signal on a carrier medium 
—in this case the hoist cable. Included in the 
system are a receiver-transmitter unit, a control 
box with telephone and mine pull switch, 
antenna and a battery box. General telephone 
signalling used in Canadian mines to-day only 
provides for communications from level to level, 
with no provision for contact between stations, 
since it was found that telephone wiring could 
not withstand the rigorous conditions prevalent 
in mine shafts. However, with the new system 
only employing the hoist cable as a carrier 
medium, it allows the cage tender to maintain 
continuous contact with the hoist man and 
augurs well for the facilitation of mine rescue 
work. An additional advantage of the system 
is that it makes possible the use of a safety 
device known as the “slack cable alarm 
development,” which automatically warns the 
operator in the hoist room if the cable slackens 
during the course of moving the shift cage. 
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SHIPBUILDERS AND STEEL PricEs.—At a recent 
meeting of the council of the Chamber of Shipping, 
it was stated that the Chamber was keeping in 
touch with the Shipbuilding Conference, concern- 
ing the withdrawal by the Government of the steel 
subsidy and the consequent increases in steel 
prices. The President of the Chamber, Mr. Colin 
S. Anderson, said that while it seemed that the 
average increase in the price of steel was to be 9 
per cent overall, the cost of steel for shipbuilding, 
which tended to be of the more expensive varieties, 
would almost certainly be increased by more than 
the average of 9 per cent. He stated that the 
Chamber would do what it could to assist the ship- 
builders in keeping the increase for ships to the 
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Back Axle Testing Equipment 


N improved system for testing the back 

axle transmission of road vehicles has been 
developed by the General Electric Company, 
Ltd., Magnet House, Kingsway, London, W.C.2. 
This new system, which utilises series resistance 
control, is simpler than the earlier type employ- 
ing differential field control. 

The equipment comprises a propeller motor 
and two road wheel motors, together with their 
control gear, and is designed for test purposes 
to reproduce electrically the conditions prevail- 
ing when the vehicle is running on the road. 
The propeller motor, which represents the car 
engine, is @ compound-wound machine with 
separate main and auxiliary shunt fields and 
is coupled to the main propeller shaft, while the 
two motors representing the road wheels are 
connected to the back wheel stub axles. These 
road wheel motors are shunt wound, and have 
separate main and auxiliary fields. A motor- 
driven, separately excited ‘‘ losses generator ”’ 
is also provided. The losses generator fulfils 
three purposes: it varies the voltage to the 
propeller motor and the road wheel motors, 
enabling the propeller shaft to be driven at 
different speeds; it makes good the losses in 
transmission ; and it provides one of the factors 
required to calculate the transmission efficiency. 


Propeller 


Losses 
Generator 


Driving 





Exciter. 





CONTROL DESK 
SCHEMATIC DIAGRAM OF BACK AXLE TESTING EQUIPMENT 
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Although the sizes of machines selected depend 
on the engine power to be transmitted, the out- 
put of each road wheel motor, in every case, 
must be one-half of that of the main propeller 
shaft motor. 


ConTROL GEAR 


Control gear for the equipment is contained 
in a sheet steel cabinet, on the top of which 
are mounted all the control handwheels, as shown 
in the photograph reproduced herewith. From 
left to right these handwheels control the 
exciter regulator, speed balancing regulator, 
gear ratio regulator, main potentiometer, speed 
setting regulator and the horsepower setting 
regulator. In addition, the five metering 
instruments are mounted conveniently on the 
inclined back of the control panel. 

Before describing the operation of the equip- 
ment the functions of the various controls may 
be summarised as follows :—(1) Normally the 
speed balancing regulator is set so that the two 
road wheel motors run at the same speed, but 
it can also be set so that they run at different 
speeds to simulate the conditions that prevail 
when the car is cornering. A speed balance 
indicator registers any out-of-balance. 

(2) The gear ratio regulator controls the 
input to the main shunt fields of the road wheel 
motors and thus adjusts their speed in relation 
to the propeller shaft motor to correspond with 
different gear ratios. 

(3) The main potentiometer is wound in two 
portions, one to control excitation of the losses 


Road Wheel 
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generator and the other to control the auxiliary 
field excitation of the propeller and road wheel 
motors. 

(4) The speed setting regulator in the losses 
generator field circuit sets the voltage of the 
losses generator and thus regulates the maxi- 
mum speeds of the motors as required. 

(5) The horsepower setting regulator enables 
the horsepower output of the three motors to be 
varied by adjusting the current in the auxiliary 
fields to suit the different sizes of transmission 
to be tested. 

A schematic diagram of connections is repro- 
duced herewith. It will be seen that the pro- 
peller shaft motor is connected in series with 
the two road wheel motors, the loop thus 
formed being fed from the shunt-wound, 
separately excited, losses generator. The main 
shunt field of the propeller shaft motor is con- 
nected directly across the excitation supply, 
through an adjustable regulator, while the main 
shunt fields of the road wheel motors are con- 
nected in parallel with the speed balancing 
regulator, the whole being connected across the 
excitation supply through the gear ratio regu- 
lator. The auxiliary fields of the three motors 
are connected in series with a horsepower 
setting resistance and a change-over contactor 
across the main poten- 
tiometer, which is itself 
connected across the 


Aux. Diff. m " 
excitation supply. 


Shunt Field 





Motor 


OPERATION 


The entire control is 
effected on the field of 
the three motors by 
means of the regulators 
already described. Two 
sets of road conditions 
are simulated : (1) nor- 
mal “drive,” corres- 
ponding to normal pro- 
pulsion of the vehicle, 
i.e., when the engine is 
driving the road wheels; 
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driving the engine, e.g., 

when the vehicle is 
& running downhill. It 
should benoted that one 
side of the potentio- 
meter is connected for 
** drive ’’ and the other side for “* overdrive.” 

On starting the test in the “‘ drive ’’ condition 
the propeller motor drives the road wheel 
motors. As the generator field current increases 
to a maximum set by the speed setting regu- 
lator the generator voltage also increases and 
the three motors run up to the predetermined 
maximum speed. While the voltage of the 
losses generator is increasing the full maximum 
voltage as set by the horsepower setting regu- 
lator is being maintained across the auxiliary 
fields. The auxiliary field of the propeller motor 
opposes the main field, weakening it and tending 
to increase the speed, while the auxiliary fields 
of the road wheel motors augment the main 
fields and tend to reduce the speeds. Under 
these conditions the propeller motor drives the 
road wheel motors which generate and feed 
power back to the propeller motor, the losses 
generator supplying only the losses. 

By moving the main potentiometer clockwise 
from the maximum “drive ”’ position full out- 
put is maintained from the losses generator, 
but the voltage across the auxiliary fields is 
gradually reduced until, at the mid-position, 
it reaches zero and the propeller and road wheel 
motors float across the losses generator, simu- 
lating the road running condition of ‘‘ coasting.” 
Continuing the movement in the same direction 
over the ‘‘ overdrive ”’ section, the connections 
to the auxiliary fields are reversed and the 
voltage across them is gradually increased until 
at the maximum overdrive position, full maxi- 
mum voltage is reached across the auxiliary 
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fields and the generator fields. Since, in the 
overdrive position, the auxiliary fields add to 
the propeller motor main field and subtract from 
the road wheel motors’ main fields, the road 
wheel motors will ‘ motor ” and drive the pro. 
peller motor as a generator, which will feed 
power back to the road wheel motors, the 
losses generator supplying the losses, as be(ore, 
Moving from the overdrive position, the voltage 
on the losses generator is gradually rediced 
until the ‘‘ off’’ position is reached and the 
plant shut down. 

The power in the loop circuit is indicated on 
a dynamometer type wattmeter, the voliage 
coil of which is connected across the loop, while 
the current coil can be fed from one of two 
shunts, one being in the supply lead from the 
losses generator to the propeller shaft motor and 
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the other in the propeller and ‘road wheels 
motor loop circuit. When measuring the power 
input to the propeller motor in the drive con- 
dition the shunt coil in the propeller motor 
circuit is cut in by a change-over contactor, 
while at the middle position of the main 
potentiometer regulator the shunt coil in the 
loop circuit is cut in to measure the power input 
to the road wheel motors in the overdrive 
condition. In each case the power measured by 
the wattmeter is the total power fed to the 
motoring machine and is the sum of two powers, 
namely, the losses supplied by the losses 
generator and the power fed back by the 
generating machines. The latter value is a 
direct measure of the efficiency of the trans- 
mission system of the vehicle. 

a 


Niagara Power Project 


A hydro-electric plant extension that 
may cost 150,000,000 dollars—to develop 
enough additional power from Niagara Falls to 
assure a permanent solution for Southern 
Ontario’s power shortage—is to get under way 
immediately, according to the Ontario Hydro- 
Electric Power Commission. Briefly, the scheme 
will consist of enlarging the existing station at 
Queenston, 6 miles below the Canadian falls, 
and driving a 3-mile tunnel through solid rock 
under the Niagara escarpment to drive addi- 
tional turbines aggregating 380,000 h.p. It 
has been estimated that it will take four years 
to complete the new development. The under- 
taking will mean closing down three Canadian 
generating stations in the immediate vicinity 
of the falls. The additional power from the 
Queenston enlargement will be generated with- 
out marring the scenic grandeur of Niagara 
Falls. The three stations which will be closed 
cannot produce as much power as turbines at 
Queenston because Queenston is the only plant 
on the Niagara River making full use of the 
maximum drop from Lake Erie to Lake Ontario. 
At the Falls the drop is 225ft, at Queenston 
315ft. The main engineering problem is 
expected to be the 3-mile tunnel to be driven 
from above the Horseshoe Falls to a point 
opposite the Whirlpool Rapids. After water 
from the tunnel reaches this point, it will flow 
by open cut the remainder of the way. Enlarge- 
ment of the Queenston plant is expected to 
increase power output by about 40 per cent on 
the Canadian side of the river, where four 
plants at present develop about 930,000 h.p. 
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Press Shop Equipment 


THe range of press shop equipment made by 
the Rockwell Machine Tool Company, Ltd., 
of Wembley, Middlesex, has now been extended 
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in the bearing blocks and the top rolls are 
made individually adjustable so that parallelism 
can be maintained. 

The driving motors of the units are fitted 
with mercury switch control, which is operated 





POWER -DRIVEN STOCK STRAIGHTENING MACHINE 


to include a new power straightening machine, 
a new coil cradle and a scrap cutter. 

The power straightener is being made in 
two sizes, one with seven rolls for levelling stock 
up to 6in wide, and one with nine rolls for stock 
up to 10in wide. Each of the machines is 
capable of handling material between 0-020 
and 0-080in thick. The units are completely 
self-contained, and only require to be con- 
nected to a suitable power supply. 

The design of one of the new straightening 
units, which is mounted on the column of a 
rigid pedestal, can be seen in the photograph 





Coil CRADLE 


we reproduce. The unit consists of a heavy 
steel plate assembly bolted and dowelled to 
form a strong housing for the cast iron bearing 
blocks of the rolls. Feed-in and take-out rolls 
for the strip at each end of the unit are mounted 
in needle bearings and are chain-driven from 
a motor fitted with a reduction gear. The units 
are supplied for a normal maximum operating 
speed of 80ft per minute, although this speed 
may be varied by the fitting of alternative 
gearboxes and _ sprockets. Each of the 
straightening rolls is carried in needle bearings 


by a balanced lever system, at one end of which 
is a dancing roller arranged to ride on the stock 
between the straightener and the feed unit. 
This control mechanism is so arranged that as 
a free loop of material 
forms the motor switch 
is operated to stop the 
straightener. As the 
press feed unit draws 
material from the loop 
the lever-system is 
raised and causes the 
mercury switch to oper- 
ate a relay, which brings 
the straightener into 
operation. 

The new coil cradles, 
one of which we illus- 
trate, are made in two 
sizes for stock up to 
12in and 16in wide, in 
coils up to 48in dia- 
meter. These cradles 
have fabricated steel 
frames and checkplates 
and have a _ set of 
draw-off rolls driven 
by a motor through a 
reduction gear and a 
chain. The roll driving 
motor is operated by 
a mercury switch loop 
control, designed to 
ensure a free supply of 
material to the press. 
The stock coil rests on 
two idler rollers, running 
across the full width 
of the cradle, and the checkplate can be adjusted 
by means of bolts, to suit the width of the 
stock. If required, the cradles can be supplied 
as plain units without draw-off rolls. 

The scrap-cutter is designed as an inde- 
pendent unit for use with a press and has a 
capacity to take mild steel up to 4in wide and 
dyin thick. In it a } h.p. motor drives a small 
crank through a worm reduction unit, and this 
crank operates a pivoted arm carrying a 
shear blade. On the cast iron base opposite 
the moving shear blade is attached a cor- 
responding stationary shear blade. 

In operation, scrap from a press is allowed 
to run freely over the bolster edge and is fed 
downwards through a simple guide to the shear 
blades, which operate in a horizontal plane. 
The unit runs constantly and during cutting 
the free end of the scrap is held stationary by 
the action of the blades. The slight looping 
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of the incoming scrap during the shearing 
action assists in the self-feeding action as the 


blades open. 





An Automatic With a Platen 
Slide 


WE reproduce below a photograph of the 
new “ Auto Junior,”” which is now being made 
by Alfred Herbert, Ltd., of Coventry, with a 
platen slide, and is designed for work which 
can be turned, faced and bored using one cut 
only. This machine has been introduced for 
the use of firms having auto lathes or auto- 
matic chucking machines, which cannot be 
used to the best economical advantage on 
simple machining operations. The new machine, 
which has a maximum swing of 6in, is fitted 
with a platen slide instead of the indexing 
turret. 

The platen slide, which has a total travel of 
6}in and a cutting travel of 5}in, is provided 
with tee-slots for securing various types of tool 
blocks for boring or turning. The rear cross- 
slide is slotted in a similar manner to take the 
tool blocks used for facing. 

The elimination of the indexing mechanism 
makes it possible to save much idle time and 
production is therefore relatively higher than 
that of a standard automatic machine. In- 
creased accuracy is also obtained by the use 
of a rigid tool block mounted on a single slide. 

Six spindle speeds, of 174, 251, 366, 517, 722, 
1018 and 1484 r.p.m., are available by pick-off 
gears in the headstock but only one speed is 
available for any one set-up. Similarly, only 
one feed for the cross-slide and platen-slide 





**AUTO JUNIOR’? AUTOMATIC WITH PLATEN SLIDE 


can be selected, from the range of 90, 160, 
270 and 500 cuts per inch. 

Three sets of cams are fitted to the platen- 
slide cam drum of the machine, and also to the 
cross-slide cam drum, so that three components 
can be machined per cycle. The spindle 
stops automatically on completion of each 
component. 


— —_>—__——_ 


Astin NoRTHERN BrancH CONFERENCE.—The 
Northern Branch of “ Aslib”’ will hold a one-day 
conference in the Hall of the Royal Society of 
Edinburgh, 22, George Street, Edinburgh, on 
Friday, May 6th. Sir John Falconer will deliver 
the opening address at 10 a.m., and among the 
papers to be presented for discussion are “ Library 
Co-operation in Scotland,” by Dr. L. W. Sharp ; 
‘“The Problems of the Librarian in Industry,”’ by 
Dr. D. G. Brown; and “The Problems of the 
Technical Society Library,” by Mr. P. W. Thomas. 
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The Promotion and Acceleration 
of Metallic Corrosion by 
Micro-Organisms* 

By T. HOWARD ROGERS,} D.I.C., A.I.M. 
INTRODUCTION 


ALTHOUGH modern corrosion literature con- 
tains references to the effect of bacteria in 
causing corrosion of metals, very little experi- 
mental laboratory work, other than with 
sulphate reducers, seems to have been under- 
taken. In 1936 the British Non-Ferrous Metals 
Research Association initiated research on ,the 
influence of micro-organisms in the corrosion of 
condenser tube alloys, and since then many 
cases have been noted of their influence in the 
corrosion of metals. The sulphate-reducing 
organisms have been found to be responsible 
for accelerated attack on non-ferrous materials 
as well as iron. In some cases organisms other 
than bacteria have been found to influence 
corrosion, e.g., moulds developing during 
corrosion tests can have very disturbing effects, 
and acid exudates from lichens have been 
found to increase corrosion of outdoor metallic 
structures. 

Corrosion by bacterial action can be brought 
about in various ways: (a) by direct action, 
e.g., by the production of corrosive substances 
such as carbon dioxide, hydrogen sulphide, 
ammonia, organic or inorganic acids; (b) by 
the metabolism of the bacteria, producing 
organic products which can act as depolarisers 
or catalysts of corrosion reactions ; and (c) in 
cases similar to the anzrobic corrosion of iron, 
by the activities of the sulphate-reducing 
organisms, where under some conditions the 
corrosion reaction is an integral part of the 
metabolic cycle of the bacteria. These divisions 
are arbitrary, and overlapping must be expected 
to occur, but they are used here for convenience 
in presenting the work. 

Colonies of bacteria producing substances 
under (a) may be in close contact with the metal 
surface, growing in almost stationary slimy 
deposits, and in this case the necessary concen- 
tration of corroding agent is often maintained 
only in the locality of the colony, and may be 
undetectable in the surrounding water or soil. 
Bacteria causing corrosion in this way need 
only produce very small quantities of a corro- 
sive product for localised attack to become 
very severe. Moreover, the colony, although not 
producing any markedly corrosive substance, 
may act as a deposit, so setting up a differential 
oxygen cell or causing an unequal distribution 
of electrical potential, giving rise to local 
anodes and cathodes. - 

In other conditions the corroding medium 
may be generally infected with the offending 
organisms, and if they produce substances which 
are able to catalyse corrosion reactions it is 
possible for the medium to remain abnormally 
corrosive even after the bacteria have died, 
become dormant or been removed. 

This paper describes many experiments, 
using pure and mixed cultures of bacteria 
isolated from contaminated waters, both fresh 
and marine, which show that under some con- 
ditions colonies of certain bacteria can consider- 
ably increase the corrosive attack on metals. 
It also shows that substances known to be pro- 
duced by bacterial metabolism can cause 
accelerated corrosion. 


Loocat Corrosion CAUSED By BACTERIA 


Experimental Methods.—Several waters were 
examined bacteriologically and cultures of 
bacteria obtained therefrom; these included 
samples of sea waters which had caused abnormal 
pitting of condenser tube alloys in laboratory 
impingement tests,{ water from an inland 
power station using sewage effluent for cooling, 
and estuarine water from a coastal power 
station. These bacteria, in both mixed and 
pure cultures, were used in corrosion tests. 

* Institute of Metals Jour., Vol. 75, Part I, 1948. 
Abstract. A short report of a discussion of this paper 
on March 30th appears on page 404. 

t Senior Investigator, British Non-Ferrous Metals 
Research Association, London. 

t ™~ a of — tube alloys for service 
is usu carried out in the jet impingement 4 tus 
Guvdiged by R. May. , — jute 
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A suitable test for the corrosive action of bac- 
teria must comply with both corrosion and bac- 
teriological requirements, and a technique had to 
be developed for maintaining active colonies for 
long periods in stationary slimy deposits on the 
surfaces of metal tubes or imens. A new 
technique was developed which (a) enabled the 
bacterial colony to be fed and maintained in 
close contact with the metal, and (b) prevented 
desiccation of the colonies even overlong periods. 
A flat circle of agar, lin in diameter by }in deep, 
was cut into two semi-circular halves and the 
two halves set in a petri dish about }in apart. 
The tops of these half circles were inoculated 
with selected bacteria and used as a base for 
the colonies. A small specimen of the metal to 
be tested was placed on top of these semi- 
circles of agar after the colonies had been 
allowed to develop for twenty-four to forty- 
eight hours, and the petri dish filled with suffi- 
cient liquid§ to cover the agar and the test 
piece. By this means contact between the 
metal and the colony was effected ; the division 
between the half circles giving free access to 
water and air, toxic salts could diffuse out and 
the fluid could be pipetted off and replaced 
under sterile conditions as required. 

Copper Tolerance.—Early work showed that 
colonies of some bacteria and also moulds 
growing in contact with 70: 30 brass were able 
to accelerate corrosion and cause deep pits 
underneath the colonies. Results were variable 
and many colonies quickly died out, which was 
not surprising as copper salts, the normal 
corrosion products of brass, are usually toxic to 
bacterial growth. That some bacteria could 
tolerate a high concentration of copper salts was 
obvious, as organic matter was present within 
many of the pits. 

This factor is especially important in stagnant 
conditions, but may not be so significant where 
the corrosion products are being washed away 
by flowing water. It was found that many of 
the cultures isolated from an estuarine water 
showing abnormal corrosion properties could 
withstand concentrations of copper salts much 
higher than that usually stated in the literature 
to be lethal to micro-organisms. Several of 
the non-sporing types isolated could withstand 
concentrations of copper higher than 100 p.p.m. 
One of these was a non-sporing, Gram negative 
rod, forming a reddish-brown colony, and 
appeared to be a similar organism to that 
isolated from sea water by Waksman e¢ al. 
The suggestion of these workers that copper 
was necessary for normal development of this 
bacterium was not tested as the organism was 
isolated from copper-containing water and then 
cultured into copper-containing sea water 
medium. Another culture, a spore-forming 
organism, taken from a metal specimen corrod- 


ing in infected sea water, resisted 2000 p.p.m. . 


of copper. All the cultures taken from the jet 
impingement apparatus have been found 
capable of withstanding a higher copper con- 
centration than that normally accumulating in 
waters during tests with this apparatus. 

Increase of Corrosion Due to Bacterial 
Activity.—The series of cultures isolated from 
estuarine water known to be corrosive, and also 
a culture obtained from the pitted area of a 
piece of metal corroding in sea water in the jet 
impingement apparatus, were tested by the 
technique mentioned above. The fluid used for 
flooding the petri dishes was sterile sea water 
and the test metal 70: 30 brass. It was found 
that in many cases appreciable corrosion took 
place underneath the colonies in as short a time 
as twenty-eight days. The type of corrosion 
obtained was more rapid than that associated 
with normal deposit attack and was often 
intercrystalline. The controls showed no more 
attack than is normally found with 70:30 
brass in sea water. 

Efforts were made to increase the rate of 
attack due to the bacteria by adding to the sea 
water substances which would act as foodstuffs 
for them and so increase their activity. Earlier 
work had suggested that organic acids produced 
as a result of the breakdown of sugars have an 
influence on corrosion in sea water, and in one 
series of experiments mannitol together with 
asparagine, as a source of nitrogen, were added 





§ Sterile water with and without added nutrients. 
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to the sea water. The specimens showed severe 
attack, the measured depth of the pits bei 

from two to ten times as great as that obtained 
in the previous tests. Some of the specimens 
showed a protective film, but it had often been 
broken dgwn, and in these cases attack had 
continued underneath the film, which flaked off 
when touched with a needle, revealing a deep 
pit. The fact that the addition of mannitol to 
sea water made such a great difference to the 
magnitude of the attack is of interest because 
mannitol is a constituent of many seaweeds, 
and although its presence in the open sea ig 
doubtful, it is highly probable that estuarine 
waters will at times contain this substance and 
also that inshore water will contain organic 
acids ortheir salts derived from its breakdown, 

In another series, in which peptone was added 
to the sea water, it was found that the peptone 
favoured;film formation on the metal. Some 
bacteria. were able to break down these films, 
while others were unable to do so. It was found 
that some colonies which were unable to break 
down the protective film and pit the metal did so 
if the surface film was broken by scratching. 

Further work was undertaken using the same 
technique with pure (single strain) and impure 
(mixed strain) cultures, and it was found that 
impure cultures always produced the more 
severe attack. 

In practice the influence of bacteria on corro. 
sion usually occurs in conditions of flowing 
water, and it was thought that changing the 
liquid during the tests would accelerate attack, 
by removing from the solution some of the 
copper salts which, even if not toxic, interfere 
with film formation on the metal. Tests were 
therefore made in which the liquid was changed 
during the course of the experiment. The first 
change was made three days after inoculation 
and the second after a further seven days ; the 
test was then left until the full twenty-eight 
days had elapsed before examination was made. 
The results taken as a whole showed quite 
clearly that changing the liquid increased the 
corrosion. 

Samples of water have been taken from the 
jet impingement apparatus and estimates made 
of the bacterial numbers. These counts have 
shown that the sea water samples received into 
the laboratory vary greatly in bacterial popula- 
tion and in the type of bacteria present ; nor 
does the bacterial population remain constant 
during storage. It has also been shown that the 
bacterial population of the jet impingement 
apparatus will vary during a run. The work 
suggested that a high bacterial count does not 
necessarily imply that the water will be excep- 
tionally corrosive, but that the presence in the 
water of bacteria-forming viscid or slimy 
colonies will usually be associated with anoma- 
lous results in corrosion tests. 

It was shown that many of the bacteria found 
in the sea waters used in jet tests could be 
inhibited by the use of the dye gentian violet. 
Addition of this dye to sea waters used for jet 
test runs controlled most forms of bacterial 
attack, but occasionally abnormal results were 
obtained, which were attributed to a resistant 
strain of bacteria developing preferentially in 
the presence of this dye. 

These experiments showed that bacteria are 
capable of having an effect in corrosion by sea 
water. How the bacteria accelerate corrosion 
was not immediately obvious, but the work has 
made certain suggestions possible. The present 
author’s theory is that the acceleration of 
corrosion by bacteria, under these conditions, 
is mainly due to the presence of hydrogen 
acceptors and oxidation-reduction systems set 
up during bacterial metabolism. It is sug- 
gested that the presence of mannitol accelerates 
corrosion because, during its fermentation by 
the bacteria, hydrogen acceptors capable of 
causing depolarisation are produced. That the 
bacteria used in these experiments did contain 
enzymes capable of both activating hydrogen 
and catalysing dehydrogenation reactions was 
proved by experiment, using the Thunberg tube 
technique. 

Corrosion CAUSED BY GENERAL BACTERIAL 

INFECTION 

Pigments.—Work on condenser tube corrosion 

at the British Non-Ferrous Metals Research 
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Association has often revealed cases in which 

failure due to abnormally rapid pitting appeared 
to be connected with some variable property of 
gea water not revealed by ordinary chemical 
analyses, and of more or less seasonal incidence. 
It was noticed that this rapid pitting tended 
to occur when the surface of the metal was 
coated with a brown film, which examination 
suggested was of biological origin. This view 
received some confirmation from the work on 
gorrosion by colonies of bacteria, where it was 
noticed that. some which produced black or 
brown pigments were among those causing the 
most severe corrosion. 

One pigment was found to be melanin, an 
organic substance produced by the action of the 
enzyme tyrosinase on tyrosine, and it was shown 
that bacteria producing tyrosinase could acceler- 
ate corrosion in direct relation to the amount 
of tyrosine present. Acceleration of corrosion 
may be brought about in this case by the 
formation of quinones during the fermentation 
reaction, which may possibly play a part in 
cathodic depolarisation. 

Sulphur Compounds.—Samples of sea water 
known to give rapid pitting were also found to 
contain an organic sulphur compound, capable 
of being repeatedly reduced to a mercaptan 
and oxidised back to a disulphide. As these 
changes could be brought about readily, it 
appeared possible that the compound, when 
present on the metal surface, might act as an 
oxygen carrier, speeding up the depolarisation 
of the cathodic areas around the pits, thereby 
increasing the rate of pitting. It was also noticed 
that sometimes a sample of sea water which 
gave no pitting did so if it became “‘ infected ”’ 
with a very small quantity of a water which had 
these properties. This again suggested that 
bacteria might be responsible, and as some of 
the bacteria isolated in the static tests gave 
positive nitroprusside]! reactions for sulphydryl 
groups, considerable attention was paid to these 
substances. 

The principal sulphur compounds entering 
into protein structure are the disulphide, 
cystine (CSSC), and its corresponding mer- 
captan form, cysteine (CSH), also a similar 
substance, glutathione (a stable complex of 
the three amino-acids, cystine, glycine and 
glutamic, which, like cystine, exists in disul- 
phide and mercaptan forms) and methionine. 

Sulphydryl compounds are capable, under 
certain conditions, of reversible oxidation- 
reduction reactions. Thus cysteine in alkaline 
solution, in the presence of oxygen and traces 
of various catalytic metals, is oxidised to 
cystine. Copper is one of these metals, and it 
is effective in extremely small concentrations. 
After oxidation the cystine can be reduced 
again by reducing agents such as active 
hydrogen or sulphites. 

Glutathione is also capable of similar be- 
haviour in the presence of a metal catalyst, but 
methionine, since it contains no -—SH group, 
does not give rise to any oxidation-reduction 
system. 

The source of these compounds is plant and 
animal tissue. Glutathione is present in all 
tissues, cystine in many, and both can be 
released by bacterial action. Many seaweeds 
contain cystine, and in the Laminari@ there 
may be as much as 3-4 per cent. Cystine 
may possibly diffuse from the living plant, but 
when the weed decays through bacterial action 
it is certainly liberated into the surrounding 
water and this was confirmed by experiment. 
Some Laminaria was allowed to decompose in 
the laboratory, and cystine was detectable both 
in the water and in the bacterial slime on the 
decomposing weed. 

As cystine, glutathione and methionine are 
all of protein origin, and as bacteria are the 
active agents in protein decomposition, it may 
be safely argued that the presence of these 
compounds in sea water is due to the action of 
micro-organisms in releasing them from decom- 
posing organic matter. 

Harvey has shown that compounds such as 


|| To determine the presence of -SS- and -SH groups, 
extensive use was made of the nitroprusside test. This 
test was devised by Mérner and depends on the fact that 
sodium nitroprusside, in alkaline solution, produces a 
dee pu le coloration in the presence of soluble sulphides 
an 








groups. -SS- groupe give the colour after 


reduction with sulphide-free K' 
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cystine and glutathione are found in both off- 
shore and inshore waters, and that there are 
definite seasonal variations in the amounts 


present. Also these substances are present in 
greater quantity where organic matter is being 
broken down, such as in estuaries, harbours, &c. 

It is well known that the corrosion of metals 
is governed mainly by the type of film which 
forms on the surface of the material and the 
presence or absence at the seat of corrosion of 
substances which can behave as anodic or 
cathodic depolarisers. One of the main 
characteristics of cystine from the corrosion 
viewpoint is its affinity for certain metals and 
its ability to form metallic complexes on their 
surfaces. As has already been stated, cystine 
and its reduced form cysteine are capable of 
forming a reversible oxidation-reduction system 
of the type 


Cystine Cysteine 
Cys-SS-Cys+2H+2e =» 2 Cys-SH 
(disulphide) (mercaptan) 


This suggests that the system might well cause 
depolarisation at a corrosion centre. Thus 
cystine would appear to have two character- 
istics which under suitable conditions could have 
considerable influence on corrosion, namely, the 
property of forming films and a depolarising 
action. 

[The effect of these substances in the accelera- 
tion of corrosion, and the importance of organic 
sulphur compounds of the mercaptan-disul- 
phide type in accelerating the corrosion of 
copper and copper-base alloys, are shown in 
Section IV of the paper, from which the follow- 
ing short abstracts are made.] 

The work established that when these sub- 
stances were present, corrosion was accelerated 
even under sterile conditions. There is evidence, 
however, that if certain bacteria are in the 
water the rate of corrosion may be increased 
still further. 

Several experiments have been made, both 
in the Brownsdon and Bannister impingement 
apparatus and in the May jet impingement 
apparatus, to compare the corrosion behaviour 
of alloys in contaminated and decontaminated 
waters. In general, it has been found that de- 
contamination considerably lessens the severity 
of the corrosion, the amount of which increases 
again on the addition of cystine. It has also 
been shown that large amounts of cystine from 
films which stifle attack at the jet, but generally 
cause an increase in attack at areas shielded 
from oxygen, e.g., at blisters which tend to 
form in the film. 

Since the completion of these experiments on 
the effects of cystine as a corrosion accelerator 
of copper-base alloys, a routine examination 
has been made for the presence of organic 
sulphur compounds in all service failures sent 
to the British Non-Ferrous Metals Research 
Association for examination and report. In 
many failed tubes from marine condensers 
organic sulphur has been isolated from the 
areas of failure. In one case of repeated failure 
of condenser tubes at a foreign power station 
using estuarine cooling water contaminated 
with sewage, the black corrosion product on 
the tube walls was found to contain a copper- 
organic disulphide complex, and a violent form 
of pitting action had been caused by the 
presence of the organic sulphur. 

{From a section on Other Instances of Micro- 
Organisms Causing Acceleration of Corrosion 
we abstract the following significant note.] 

Many corrosion experiments are made using 
paraffin wax as a sealing agent or as a barrier 
between liquid and glass, but the present author 
has shown that bacteria can break it down to 
carbon dioxide and water, with consequent 
alteration in the pH of the corroding medium, 
thereby affecting corrosion experiments. 


METHODS oF CONTROL 


Evidence that bacteria can play a part in the 
corrosion of metals has naturally led to investi- 
gation into methods of control. The most 
obvious method is to destroy the bacteria and 
so prevent their action. The problem of inhibit- 
ing the growth of bacteria under such con- 
ditions is difficult because many disinfectants 
have corrosive properties; also many disin- 
fectants employed against pathogenic organ- 
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isms, which outside the human body have com- 
paratively little resistance, are of no use against 
the true water forms unless used in much 
greater concentration than would be economic 
or desirable. When a survey is made of the 
substances which might fulfil the special 
requirements of this problem, non-corrosive 
dyestuffs should not be forgotten; in some 
cases of corrosion by bacteria it may be possible 
to find specific inhibiting dyes whose small 
effective concentration would be economic. It 
has been shown experimentally that a dye such 
as gentian violet can inhibit many types of the 
bacteria found in sea water which can interfere 
in corrosion experiments. Inhibition of the 
sulphate-reducing organisms in closed systems 
can be successfully carried out by the use of 
dyes of the diaminoacridine type, a method 
now being extensively used by some commercial 
undertakings where the activities of the sul- 
phate-reducing bacteria are detrimental to their 
products. 

These methods are satisfactory when the 
amount of water is not too great and the system 
is closed, but in cases where the water is in 
circulation or where the amount to be treated 
exceeds the economic limit, the best way of 
combating bacterial corrosion is by the pro- 
duction of resistant alloys. It must also be 
pointed out that in many cases the bacterial 
production of corrosion accelerators occurs in 
natural waters long before they can be treated 
in any way, and this again calls for more 
resistant alloys rather than bactericides. 

The use of chlorine in various dosages with 
and without ammonia is becoming increasingly 
popular in power plant operation, and it must 
be borne in mind that chlorine, while excellent 
as a slime preventer, is not always a deterrent 
of indigenous water organisms, which are the 
ones most likely to cause a corrosive environ- 
ment, and it may not destroy corrosion acceler- 
ators which have been released into a water by 
bacterial action before the water reached the 
chlorinating plant. 





Coal Mines Locomotives 
General Regulations 


THE Coal Mines (Locomotives) General 
Regulations, 1949, which will come into opera- 
tion on May Ist, have now been published by 
the Stationery Office. An explanatory memo- 
randum, giving guidance on the various matters 
dealt with in the Regulations, is in course of 
preparation and will be published as soon as 
possible. Meanwhile attention is drawn to the 
following points. A testing memorandum will 
be published in due course, explaining the pro- 
cedure in applying for approval of types of 
locomotives. The memorandum will also 
indicate the requirements as to design and con- 
struction and the nature of the examinations 
and tests which will be carried out. All types 
of locomotives which have already been 
granted certificates of approval by the Minister 
of Fuel and Power will be deemed to be approved 
for the purpose of the new Regulations. Exist- 
ing codes of Special Regulations relating to the 
use of locomotives below ground will no longer 
be required after May Ist next, when the new 
Regulations come into force, except in so far as 
they deal with precautions during man-riding 
or with the use of trackless vehicles which are 
not covered by the General Regulations. It is 
the intention to introduce in due course regula- 
tions governing installations for man-riding, 
whether by locomotive or rope haulage, but 
until this is done the matter will continue to be 
dealt with by Special Regulations. The new 
Regulations require the consent of the Divi- 
sional Inspector for the use below ground of 
diesel or storage battery locomotives, whereas 
hitherto the consent of the Minister has been 
necessary. The Regulations provide, however, 
that a previous consent of the Minister shall be 
deemed to be a consent of the Divisional 
Inspector. Accordingly it will not be necessary 
for the managements of mines now using loco- 
motives in accordance with the consent of the 
Minister to apply to the Divisional Inspector 
for fresh consent, unless their use is to be 
extended to roads or parts of roads not covered 
by the existing consent. 
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Iron and Steel Production 

Figures issued at the beginning of 
this week by the British Iron and Steel Federa- 
tion show that steel output in this country in 
March achieved yet another record level. The 
weekly average production of 312,900 tons of 
ingots and casti represented an annual 
output rate of 16,269,000 tons. Throughout the 
first quarter of this year, steel production has 
been, on the average, at an annual rate of 
15,850,000 tons, compared with 14,933,000 
tons in the corresponding quarter of 1948. 
It is pointed out by the Federation that allow- 
ance must be made for a fall in steel output on 
account of holidays Jater in the year, but, 
nevertheless, the production rate achieved 
so far this year is well up to the level of 
15,250,000 tons to 15,500,000 tons indicated 
by the Economic Survey. 

Pig iron output in March averaged 178,800 
tons a week, which represented an annual rate 
of 9,295,000 tons. Over the whole of the first 
quarter of the year production was at an annual 
rate of 9,324,000 tons. The somewhat lower 
output of pig iron during March was accounted 
for by a number of furnaces going out for 
relining. These are expected to be back in pro- 
duction soon and, with an increase in iron ore 
supplies from overseas during the summer 
months, production should again expand: The 
Federation says that home scrap supplies have 
been well maintained as a result of the scrap 
drive and that imports are being increased from 
20,000 tons to 30,000 tons a week. This expan- 
sion in raw material supplies is needed, of 
course, to arrest the seasonal fall in stocks 
which occurs during the winter months. 


Changes in Wage Rates 

Changes in rates of wages reported to 
the Ministry of Labour as having come into 
operation during February resulted in an aggre- 
gate increase of about £124,000 in the weekly 
full-time wages of approximately 1,350,000 
workpeople. Among the workers affected by 
increases in wage rates were those employed 
in the building and civil engineering and con- 
tracting industries and in roadstone quarrying. 
About £84,000 of the total aggregate increase 
in wage rates resulted from the operation. of 
sliding-scale arrangements based on the index 
of retail prices, and approximately £28,000 
was the result of arrangements made by joint 
industrial councils or other joint standing bodies. 
Most of the remainder of the £124,000 resulted 
from direct negotiations between employers and 
workpeople or their representatives, or from 
Orders made under the Wages Council’s Acts. 
It is estimated that in the first two months of 
this year 1,815,000 people shared on aggregate 
increase of £192,500 in their weekly wage rates. 
The index figure of rates of wages, calculated 
on the basis of June 30, 1947=100, was 108 

for all workers at the end of February. 


‘* What the T.U.C. is Doing ”’ 


Under the title ““ What the T.U.C. is 
Doing,” the Trades Union Congress has just 
published an informal account of the activities 
of its General Council since the Margate con- 
gress meetings last September. It is, in effect, 
an interim report of the steps taken to imple- 
ment the decisions made at last year’s annual 
meeting. 

There are sections of this interim report 
devoted to the economic situation, industrial 
development, and increased productivity, and 
particulars are recorded of T.U.C. action upon 
these and several other matters. In the section 
on industrial development, there are naturally 
several observations on the nationalised indus- 
tries. Reference is made to a survey, carried 
out by the T.U.C. General Council, of the 
administration of nationalised industries, bearing 
in mind a Congress resolution calling for greater 
participation in management by workers, and 
for training schemes to develop the administra- 
tive ability needed to ensure the success of 
nationalisation. The T.U.C. says that the survey 
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Industrial and Labour Notes 





indicates that its policy has been followed in 
all main essentials in the various nationalisation 
measures, but it is added that ‘‘ laws which are 
good in theory are not always fully realised in 
practice.” The job of translating the language 
of the law into actual working arrangements is, 
the T.U.C. suggests, largely a matter for the 
individual unions concerned. 

To that end, unions have been asked to give 
their views on whether the provisions of the 
nationalisation Acts for the establishment of 
consultative machinery at various levels are 
being satisfactorily carried out; whether 
training and education schemes are adequate ; 
and whether existing promotion procedure in 
the nationalised industries is effective. 


Wages and Working Hours 


Mr. E. H. Lever, chairman of Richard 
Thomas and Baldwins, Ltd., has had circulated 
to all the firm’s employees and shareholders 
a copy of the speech which he made recently at 
the annual staff dinner. In the course of that 
speech, Mr. Lever said that one of the major 
problems of the moment was that the difficulties 
and dangers of the present economic situation 
were not very obvious to the majority of people. 
With the absence of unemployment, combined 
with relatively high money wages, it required a 
positive effort of thought on the part of many 
people to realise that they had been lulled into 
a sense of false security, and that a real crisis, 
resulting in distress and unemployment on a 
large scale, could only be averted by a supreme 
effort on the part of all concerned. 

The unpalatable truth was, Mr. Lever con- 
tinued, that there was still too prevalent an 
impression that higher money rewards—whether 
in the pay packet or in the form of social 
benefits—came somehow or other from some- 
body else, and that it was still possible to have 
an easy time at somebody else’s expense. It 
was @ brutal fact that not only in this country, 
but throughout the world, such an attitude of 
mind was sapping the life blood of industry, 
without which there would be no wages at all. 
It was no exaggeration to say, Mr. Lever 
asserted that a continued drive on the part of 
organised labour towards shorter hours and 
improved conditions, unless compensated by a 
sufficient increase in production, would 
eventually, and perhaps quite quickly, lead to 
no working hours at all ! 


Industrial Rehabilitation 

A new industrial rehabilitation unit 
was opened at Leicester on Friday last, April 
8th, by the Minister of Labour, Mr. George 
Isaacs. It is one of eleven such units which have 
been established, since August, 1948, in different 
parts of the country as a result of experience 
gained from the unit at Egham, Surrey, which 
has been in existence since 1943. It may be 
recalled that the Disabled Persons (Employ 
ment) Act, 1944, charged the Minister of 
Labour with responsibility for providing help in 
the form of industrial rehabilitation aimed at 
getting men and women “ working fit ’’ for 
such employment as was within the limits of 
their capacity, and providing such guidance 
as might be necessary to ensure that they 
entered the employment best suited to their 
talents and capacity. 

Speaking at the opening ceremony, Mr. 
Isaacs said that industrial rehabilitation units 
did not themselves provide training in new 
crafts or occupations. By getting to under- 
stand the physical and mental capacities of the 
people in the unit it was possible to guide them 
into the kind of work for which they appeared 
most suitable, and in which they were likely to 
make a success of their working lives. To that 
knowledge of their abilities, inclinations and 
ambitions was matched the knowledge of the 
jobs available and the jobs likely to provide 
satisfactory resettlement. If it was found, the 
Minister continued, that resettlement could best 
be effected through a course of vocational 
training, arrangements were made for the person 
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concerned to receive such training at a Govern. 
ment training centre or a technical college, 
or in an employer’s establishment. 


Foundry Foremen’s Training Course 


As part of the educational work under. 
taken by the Institute of British Foundrymen 
for its members and for the foundry industry, 
a foundry foremen’s training course is to be 
held at Ashorne Hill, near Leamington Spa, 
from Thursday evening, April 21st, to Saturday, 
April 23rd. It is expected that about 20 
foundry executives will attend the course. 

The programme includes an inaugural address 
by Mr. R. B. Templeton, M.I. Mech. E., Presi. 
dent of the Institute of British Foundrymen, 
and the following lectures :—‘* Human Rela. 
tions,” by Mr. R. R. Hyde, Industrial Welfare 
Society ; ‘Incentive Systems: Standard of 
Work Performance,” by Mr. W. Frith and Mr, 
G. A. Southern, of Metropolitan-Vickers Elec- 
trical Company, Ltd.; ‘‘ Overheads and Pro. 
duction Costs,” by Mr. A. Makins, of Newman 
Hender and Co., Ltd.; ‘‘ Production Control : 
The Management Viewpoint,” by Mr. A. B. 
Lloyd, of F. H. Lloyd and Co., Ltd.; ‘‘ The 
Application of Production Control,’ by Mr, 
A. J. Smith, of F. H. Lloyd and Co., Ltd.; and 
‘““The Maintenance of Plant and Equipment,” 
by Mr. J. I. Blackbourn, of the Stanton Iron- 
works Company, Ltd. 

It is stated that the object of the course is 
to bring together a large number of foundry 
foremen in charge of men to hear the views 
of experts on various problems of great practical 
interest. 


London Dock Strike 


A strike in the London docks, spon- 
sored by the Amalgamated Stevedores’ and 
Dockers’ Union, resulted in about 7000 men 
not working on Monday last. The strike is 
said to be a protest against the dismissal of 
thirty-three men on redundancy grounds. It 
is understood that a few weeks ago the National 
Dock Labour Board compiled a list of forty- 
seven dock workers who were said to be 
‘* ineffective,” but that after pressure by the 
union the number was subsequently reduced 
to the thirty-three who were given notice. 
It appears, however, that the decision to strike 
was taken by the Stevedores’ and Dockers’ 
Union without resort to the procedure specified 
by the Conditions of Employment and National 
Arbitration Order. At the time of going to 
press it seems likely that some members of 
the Transport and General Workers’ Union 
might become involved in the stoppage, 
although the leaders of that union have ex- 
pressed their opposition to the strike. The 
action of the strikers has naturally caused 
delay in the handling of valuable import and 
export cargoes in the docks. 


Employment and Unemployment 

The Ministry of Labour has announced 
this week that, at the end of February, the 
total working population of Great Britain 
numbered 23,194,000, or 20,000 less (14,000 
men and 6000 women) than at the end of 
January. The total number of people in civil 
employment at the end of February was 
22,000,000 (15,014,000 men and _ 6,986,000 
women), which indicates a decline of 9000 
during the month. The number of those 
employed in the country’s basic industries 
decreased by 4000 during February to 4,238,000, 
the principal portion of the decline being 
amongst those working on transport and 
communication. In the manufacturing indus- 
tries, there were 8,228,000 people at work at 
the end of February, of whom 3,927,000 were 
employed in the “ metals, engineering and 
vehicles’ group. This latter figure reveals a 
decline of 5000 in the group during the month. 
Unemployment figures published by the 
Ministry relate to March 14th, on which date 
340,406 people were registered as out of work, 

compared with 360,283 on February 14th. 
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April 15, 1949 


French Engineering News 


(From our French Correspondent) 


Hydro-electric equipment work is to be 
further slowed down following a decision by the 
administrative council of Electricité de France 
this week. The decision was due to the 
budgetary limits imposed by the Ministry of 
Finance. In addition to a rise in electricity 
tariffs, the price of gas is expected to go up, 
gas deficits having until now been covered by 
electricity receipts. The deficit is estimated at 
10 milliard francs. The plants which will suffer 
from the slow-down are Cap de Long, Campan 
and Nentilla, in the Pyrenees; Bort and 
Montpezat, in the Massif Central ; Tignes, in the 
Alps, and Ottmarsheim, on the Rhine. Four 
of these works, particularly Bort, Tignes and 
Ottmarsheim, are counted among the most 
important now under construction, and experts 
have long been stressing the necessity and 
urgency of these regulatory barrages. The 
Monnet plan envisaged 33-5 milliard kWh pro- 
duction for 1949 and 39 milliard kWh for 1951. 
The delay will mean an additional shortage of 
2 milliard kWh for a year. The French power 
situation, already serious, can therefore only 
be expected to improve slowly. 

* * * 


Comprehensive tests are taking place in 
France and Belgium with a view to improving 
the quality of Thomas steel. Compared with 
Martin steel, it contains more nitrogen, oxygen 
and phosphorus, and the aim is to diminish 
the phosphorus and nitrogen content. Metal- 
lurgists are attempting, by enriching the air 
with oxygen, to increase temperatures so that 
the quantity of nitrogen is reduced. In Belgium 
research is assisted by the Institut pour 
|’Encouragement de la Recherche Scientifique. 
Industrial groups have formed a National 
Metallurgical Research Centre divided into two 
sections : one at Charleroi, the other at Liége. 

* * * 


Since the end of the October-November 
strikes, and particularly since the beginning of 
1949, individual output of miners has risen 
appreciably. It is now about 1000kg daily 
and the Nord and Pas-de-Calais mines hope to 
raise this further. Average output in 1938 was 
1136kg per shift and 880kg in 1948. Reasons 
for the sharp drop are variously attributed to the 
results of war sabotage, material factors such 
as absence of equipment, and finally the quality 
of labour. It is estimated that some 50 per 
cent of casually recruited miners left their work 
after a short stay, which brought down average 
output. More serious is the return of German 
war prisoners. Only about 4000 now remain 
out of the 35,000 at one period. Absenteeism 
is still a serious problem, amounting to 31 per 
cent in 1948 against 11-71 per cent in 1938. 

* * * 


A new step in the reconstitution of the French 
inland water fleet was marked by the recent 
launching of the first steel barge by the Société 
des Forges de Strasbourg. The inauguration 
included a visit to the Port du Rhin factory, 
where the first entirely mechanised rolling mill 
for the manufacture of steel plating in France 
has been installed. This was followed by a visit 
to the Koenigshoffen factory where pre- 
fabricated elements for barges are assembled. 
These elements (five per boat) leave the work- 
shops complete with auxiliary apparatus and 
are then transported for assembly by the Kayser 
are welding process. 

* * * 


Reports presented to the recent Congress of 
the Rural Engineering International Com- 
mission include two on the influence of research 
on tractors. A carefully documented account 
of soil conditions in different European countries 
was included, in particular resistance to traction, 
which varies considerably. The second part 
of the report, studied different working methods, 
particularly those in use in France. A third 
part dealt with depth and speed of work. Evolu- 
tion over past years, including the introduction 
of hydraulic control and lifting devices, was 
also mentioned. Finally, Monsieur Duicq 
dealt with vineyard tractors, which are par- 
ticularly important to France. 


THE ENGINEER 





427 






Notes and Memoranda 


Rail and Road 


TRANSPORT OFFICERS’ CONFERENCE.—The 
British Transport Commission held a conference of 
officers drawn from all sections of its undertaking 
at Felixstowe, on April 7th and 8th. The main 
purpose of the conference was to enable representa- 
tive officers of all the Executive bodies to study 
and discuss among themselves problems connected 
with the integration of all forms of transport, and 
other matters of common interest throughout the 
undertaking of the Commission. 


ALDENHAM Bus MaInTENANCE Depor.—London 
Transport’s Aldenham depot, constructed in 1939 
for the maintenance and overhaul of railway rolling 
stock on the Northern Line, has now been brought 
into operation as a bus maintenance depot, ‘to 
relieve the pressure on the Chiswick works. This 
is a temporary measure, to last until work on the 
extension of the Northern Line from Edgware to 
Bushey Heath is authorised. Repairs to all post- 
war buses will now be carried out at Aldenham. 
Damaged bodies can now be removed and replace- 
ments fitted in a matter of hours, thereby saving 
much time as compared with the time taken at 
Chiswick for repairs to wait their turn. New buses 
are now delivered directly to Aldenham and are 
there prepared for entry on to the various bus 
routes, 


Wootwica Ramway Accipent Report.—The 
Ministry of Transport has now issued its report on 
the train collision which occurred at Woolwich 
Arsenal Station, Southern Region of British Rail- 
ways, on November 18, 1948. The accident was 
caused by the 12.28 p.m. Charing Cross-Dartford 
electric train colliding with the trailing end of the 
12.17 p.m. Cannon Street-Gravesend electric train, 
which was standing in Woolwich Arsenal Station. 
The motorman and one. passenger in the moving 
train were killed and a few passengers received 
minor injuries. The report says there can be no 
reasonable doubt that the down starter signal at 
Woolwich Dockyard—the preceding station—was 
at danger when the second train started from that 
station and the primary responsibility must there- 
fore rest on the motorman who lost his life—a 
failure that could only be attributed to lack of 
concentration. There was, however, another con- 
tributory failure in that the Woolwich Arsenal 
signalman had not replaced the down home signal 
to “‘ danger ’’ without delay after the first train had 
passed it and entered the station. 


Miscellanea 

A.S.M.E. Sprinc MEetING.—The spring meeting 
of the American Society of Mechanical Engineers 
is to be held at New London, Connecticut, on 
May 2nd, 3rd and 4th, the headquarters being the 
Mohican Hotel. In addition to many sectional 
meetings for the discussion of technical subjects, 
the programme includes visits to the United Aircraft 
Corporation, the Mystic Marine Museum, the 
submarine base at Groton, and to the Montville 
power station. 


A Protective Coatinc.—A new protective 
coating, known as “ Avigel 100,” is now being made 
by Clear Glass Products, Ltd., 16-18, Malvern 
Road, Southampton. This material can be applied 
cold by brushing or spraying to all types of metals, 
to protect against the effects of water, oxidation, 
mineral acids, alkalis, a wide range of solvents, &c. 
It dries rapidly after application and when the 
metal component it protects is required can be 
peeled off with ease. 


AUSTRALIAN PAPER MiLtis.—Two modern paper 
mills are now under construction at Burnie, Tas- 
mania, and at Ballarat, near Melbourne. The 
former is being built for a company registered under 
the title Thomas Owen (Australia), Ltd., and the 
latter for the Ballarat Paper Mills (Pty.), Ltd. 
Both mills will be equipped for the production of 
high grade papers, the design, layout and instal- 
lation work being under the direction of Messrs. 
Hitchins, Jervis and Partners, consulting engineers, 
of 40, Broadway, London, S8.W.1. 


University OF DuRHAM SCHOLARSHIP.—It is 
announced that the Power-Gas Corporation, Ltd., 
Stockton-on-Tees, has endowed an open scholarship, 
tenable at Durham University, to enable suitably 
qualified students to undertake a course of study, 
leading to a degree, in either civil or mechanical 
engineering. The scholarship will normally be 
tenable for a period of three years, but, in excep- 
tional cases, it may be extended for a fourth year. 
In 1947 the Power-Gas Corporation, Ltd., endowed 
an open scholarship at the University of Leeds for 
gas, chemical, mechanical or civil engineering. 


Tue Dovueias Hay Mepat.—The council of the 
Institution of Mining Engineers has unanimously 
decided to institute a medal, to be known as the 
Douglas Hay Medal, to perpetuate the memory 
of the late Professor Douglas Hay, so much of whose 
life was devoted to the service of mining engineering 
and to the Institution. The medal will be awarded 
annually to the member of the Institution who, 
in the opinion of the council, has made the most 
valuable contribution to the science of mining, 
through the medium of the “ Transactions,”’ during 
the past or preceding years. 


SuMMER-WINTER DIFFERENTIAL CHARGES FOR 
Execrriciry.—Tariff questions were among the 
matters discussed at a recent meeting of the North- 
Western Electricity Consultative Council. After 
examining evidence of the effects of the winter 
surcharge it was resolved that, in view of the 
numerous cases of hardship caused by the operation 
of the Clow differential charges, the Council felt 
strongly that the experiment should not be repeated, 
and that an appropriate announcement should be 
made forthwith. It was decided that a resolution 
to this effect should be forwarded to the North- 
Western Electricity Board for submission to the 
Ministry of Fuel and Power, via the British Elec- 
tricity Authority. 

INSTITUTE OF BritIsH FouNDRYMEN.—The forty- 
sixth annual conference of the Institute of British 
Foundrymen is to be held at Cheltenham Spa from 
June 14th to 17th. The annual general meeting 
will be held in the Town. Hall at 9.15 a.m. on Wed- 
nesday, June 15th, and following official business 
and the presentation of awards, Mr. N. P. Newman 
will deliver his presidential address. The Edward 
Williams Lecture on “‘ Metal Founding Through 
the Ages,” by Professor Hugh O'Neill, will follow. 
On the evening of June 15th, the Institute’s annual 
dinner and dance will take place in the Town Hall. 
Sessions for the discussion of a number of tech- 
nical papers are being arranged for each day of the 
meeting, and in addition a programme of works 
and other visits has been drawn up. 


D.S.I.R. ReszarcH Boarps.—The Department 
of Scientific and Industrial Research has announced 
the following appointments to its Research Boards : 
Building, Mr. C. W. D. Rowe, Mr. B. Sandercock, 
and Mr. R. M. Wynne Edwards, M.I.C.E. ; Chemis- 
try, Professor M. G. Evans, D.Sc., F.R.S.; Mr. 
H. W. T. Thompson, F.R.S., and Dr. F. Roffey, 
F.R.1.C.; Forest Products, Colonel A. H. Lloyd, 
Mr. H. J. Nuttall, and Mr. V. A. M. Robertson, 
M.1L.C.E.; Fuel, Dr. R. Holroyd, Sir Charles Ellis, 
F.R.S., and Sir Cyril Hinshelwood, F.R.S. ; Mecha- 
nical Engineering, Dr. C. Dannatt, M.I.E.E., 
and Pest Infestation, Dr. C. B. Williams. The 
department has explained that those appointed to 
the research boards serve in an individual capacity 
and not as representatives of any organisation or 
body to which they may belong. 


INTERNATIONAL Book Coupon ScCHEME.—Unesco 
has recently stated that its international book 
coupon scheme is proving successful and that 
when the present experimental period ends this 
year the initial sum of 150,000 dollars with which 
the scheme was launched last December, is to be 
increased to 250,000 dollars. The object of the 
scheme, it may be recalled, is to enable organisa- 
tions and individuals in soft currency areas to 
purchase non-fiction publications from hard cur- 
rency areas. In the United Kingdom, however, 
demands for the 20,000-dollars-worth of coupons 
available have so far been small, and unless they 
increase during the next few months, Unesco may 
decide to reallocate the coupons to other coun- 
tries. Applications for the book coupons in this 
country may be made to Unesco Book Coupons, 
c/o. Book Tokens, Ltd., 28, Little Russell Street, 
W.C.1. 

Oren-Cast Coat Firm.—A film entitled “ Moving 
Earth ” has been produced for John Laing and Son, 
Ltd., building and civil engineering contractors. 
The film depicts the process of open-cast coal mining, 
showing the removal of topsoil, overburden and 
coal, and the replacement of overburden and topsoil 
to produce fertile ground, after the coal has been 
removed. Earth-moving machinery such as a 
walking dragline and the ‘“ Euclid’’ loader are 
shown at work on the Carrington’s Coppice site, 
from which the firm obtained a record output of 
nearly 5000 tons of coal in one day. The film is 
partly in colour, and runs for about half an hour ; 
there is a spoken commentary and a sound-track 
accompanies the action of the excavating machinery. 
Copies of “‘ Moving Earth” may be borrowed free 
of charge by engineering institutions, private and 
public companies, schools and study groups, and 
applications should be made in writing to John Laing 
and Son, Ltd., Bunn’s Lane, London, N.W.7. 
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Forthcoming Engagements 


Seorstaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Mon., April 18th.—Stocxport Branco: White Lion 


Hotel, Underbank, ‘“‘ Ways and Means;” M.O.I. films, 


7 p.m. 

Wed., April 20th—_Kent Branco: Royal Star Hotel, 
Maidstone, “‘ Water Heating,” 7 p.m. MANCHESTER 
Brancu : Engineers’ Club, Albert Square, Manchester, 
“The Supervising Electrical Maintenance Engineer,” 
W. C. Ninnim, 7 p.m. 


Incorporated Plant Engineers 
Wed., April 20th—Bristot Branco: Grand Hotel, 
Broad Street, Bristol, “‘ Routine Inspection and Main- 
tenance of Compressed Air Plant,” E. C. Mills, 7.15 p.m. 


Institute of British Foundrymen 
Tues., April 19th.—MiIppLEsBROUGH BRaNcH: Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough, annual general meeting, 
7.30 p.m. 


Institute of Industrial Administration 
Thurs., April 2\st.—Smetuwick Section : Chance Tech. 
Coll., Crocketts Lane, Smethwick, documentary films 
on ‘‘ Mechanical Handling,” 7 p.m. 


Institute of Road Transport Engineers 
Thurs., April 21st.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2, “ Pistons and Rings,” J. L. 
Hepworth, 6.30 p.m. N.E Centre: Hotel Metro- 
pole, L~eds, annual general meeting, 7 p.m. 


Institute of Welding 
Tues., April 26th to Fri., April 29th.—Beach Hotel, 
Southsea, Spring meeting. 


Institution of Chemical Engineers 
Fri., April 22nd.—Mayfair Hotel, Berkeley Street, W.1, 
twenty-seventh annual corporate meeting, 11 a.m. 
Institution of Electrical Engineers 
Wed., April 20th_—Lonpvon StupEnts’ Section: Savoy 
Place, Victoria Embankment, W.C.2, film, ‘* Atomic 
Physics,” 7 p.m. 
Thurs., April 21st.—Savoy Place, Victoria Embankment, 
W.C.2, ordinary meeting, ‘“‘Semi-Conductors and 
Rectifiers,” N. F. Mott, 5.3 p.m. 


Institution of Mechanical Engineers 

Thurs., April 2\st.—Engineers’ Club, Albert Square, 
Manchester, “Control of Production,” 8S. W. Lister, 
6.45 p.m. Mipitanp Branco: James Watt Memo- 
rial Institute, Great Charles Street, Birmingham, 
“‘ Standardisation and Management,” H. E. Merritt, 
6 oe WESTERN CENTRE, AUTOMOBILE DrvisIoON : 
**Fuel Systems for the Aero-Gas Turbine,” E. A. 
Watson, 6.45 p.m. 

Fri., April 22nd.—Storey’s Gate, St. James’s Park, 
S.W.1, “ Invention and the Sifting Out of Engineering 
Facts,” E. G. Bailey, 6 p.m. 


Institution of Mining and Metallurgy 
Thurs., April 2lst.—Geological Society, Burlington 
House, W.1, “ Recovery of Sulphur from Smelter 
Gases by the Orkla Process at Rio Tinto,” H. R. Potts 
and E. G. Lawford, 5 p.m. 


Institution of Production Engineers 

Wed., April 20th.—BimmincHuam Section: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“The Education of the Production Engineer,” T. B. 
Worth, 7 p.m.——EprvBures Section : North British 
Station Hotel, Edinburgh, “ Electronics in Industry,” 
P. H. Briggs, 7.30 p.m. LIVERPOOL SECTION : 
Exchange Hotel, Liverpool, annual meeting, 7.15 p.m. 

Thurs., April 21st.—Gtascow Section : Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2, ‘‘ Electronics in Industry,” 
P. H. Briggs, 7.30 p.m. 


Junior Institution of Engineers 
Fri., April 22nd.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2, annual dinner, 6.15 p.m. 
Royal Aeronautical Society 


Thurs., April 2\st.—Municipal College, Portsmouth, 
“ High-Lift Devices and Their Use,” R. R. Duddy, 
7 p.m. 




















Society of Chemical Industry 
Thurs., April 21st.—Gas Industry House, 1, Grosvenor 
Place, 5.W.1, ‘Concrete Road Jointing Materials,” 
R. 8. Millard, 6 p.m. 





THE ENGINEERS’ GuILD.—At a general meeting 
of the Metropolitan Branch of the Engineers’ Guild, 
on April 4th, an address was given by Mr. C. A. 
Fell on “The Constitution and Working of the 
Law Society.” In the course of his talk, Mr. Fell 
indicated many points of similarity between the 
aims of the Law Society and of the Engineers’ 
Guild in catering for the needs of the respective 
professions. A recent development of the Guild 
has taken place in Leeds, where it has been decided 
to establish a North-Eastern Branch. 
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Personal and Business 


J. H. Fenner and Co., Ltd., announces that 
its London office will be removed on April 25th to 
V-Belt House, 70-74, Union Street, Southwark, 
8.E.1. 

Mr. N. A. Rarysow, publicity manager of E. 
H. Jones (Machine Tools), Ltd., is leaving that 
company to form an independent advertising and 
publicity organisation. 

AssociaTED CommeErRctaL VEHICLES, Ltd., an- 
nounces that its address is now 49, Berkeley Square, 
London, W.1 (telephone, Regent 2141; telegrams, 
** Ascovel, Phone, London ”). 

THe Power-Gas Corporation, Ltd., and Ash- 
more, Benson, Pease and Co., Ltd., have acquired 
the lease of the new North-East Trading Estates 
factory in Bowesfield Lane, Stockton. 

DEWRANCE AND Co., Ltd., announces that Mr. 
J. W. Plowman, formerly sales manager, has been 
appointed general manager of the Dumbarton 
works. Mr. B, S. Bass has been appointed sales 
manager. 

Mr. P. Mipptemas, Mr. C. 8S. L. Trask, and Mr. 
J. Arthur Reid, have been appointed directors of 
the Birmingham Railway Carriage and Wagon 
Company, Ltd. Mr. John R. Gregg has resigned 
from the board. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces the following appointments : 
Mr. F. Gurney, M.I.E.E., assistant manager, 
home sales, and Mr. F. J. B. Barry, sales manager, 
plant department. 

THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
ResEaRcH has appointed Mr. A. H. Waterfield, a 
Principal Scientific Officer, to undertake scientific 
liaison duties in France, with the rank of Attache, 
at H.M. Embassy in Paris. 

Mr. G. E. WrinpE.tER, M.I.Meeh.E., M.I. Mar. E. 
states that Mr. W. H. Cowlin, A.M.I. Mech. E., and 
Mr. J. L. Faris, Assoc.I.Mech.E., are now partners 
with him in the firm of Rhodes and Windeler, 
consulting, designing and inspecting engineers, 
24, Brazennose Street, Manchester, 2. 

CRAVEN BrorHers (MANCHESTER), Ltd., an- 
nounces with regret the death of Mr. J. Clare, 
M.I.P.E., sales engineer for Yorkshire and the 
North-East Coast, during the past fourteen years. 
The office which Mr. Clare occupied at 38, Church 
Street, Sheffield, will be discontinued and enquiries 
for plant or service should be sent direct to the 
company’s head office and works at Reddish, 
Stockport. 

Sm Grorce BrxARRELL has resigned from the 
chairmanship of the Dunlop Rubber Company, 
Ltd., and has been succeeded by Sir Clive Baillieu, 
who has been deputy chairman since 1945. Sir 
George has become president of the company and 
retains his seat on the board. G. E. Beharrell 
has been appointed deputy chairman and will 
also continue as managing director, and Mr. J. 
H. Lord has become director of finance. 

W. G. ALLEN AnD Sons (Tieton), Ltd., announces 
that Mr. Arthur Dyson, M.I.C.E., has been appointed 
sales director on the retirement of Mr. E. G. Weddell. 
Mr. Dyson also becomes vice-chairman of the com- 
pany. Mr. Albert Weddell has relinquished his 
position as joint ing director, but remains 
chairman of the board, and Mr. J. H. Plant, secre- 
tary of the company, has been appointed joint 
managing director with Mr. R. E. G. Weddell. 
Mr. D. A. G. Weddell has been elected a director 
and retains his position as manager of the com- 
pany’s London office. 





Catalogues 


Cropa, Ltd., Croda House, Snaith, Goole, Yorks.— 
Pamphlet describing hot and cold dip-applied strippable 
coatings. 

ALFRED WISEMAN AND Co., Ltd., Glover Street, 
Birmingham.—Publicati titled ‘‘ Overhead Line 
Material.” 

EVERSHED AND ViGNOLEs, Ltd., Chiswick, London, 
W.4.—Catalogue describing the LEvershed rudder 
indicators. 

Morex, Lrp., Rainham, Essex.—Booklet No. P.M. 13, 
giving details of the activities of the various Murex 
companies. 

Davipson AND Co., Ltd., Sirocco Engi ms Works, 
Belfast.—Brochure entitled ‘‘‘ Sirocco’ Cellular Dust 
Collectors.” 

Surrotk Iron Founpry (1920), Ltd., Sifbronze Works, 
Stowmarket, Suffolk.—Catalogue describing Sifbronze 
for welding. ; 

Furzeniti Lasoratorizs, Ltd., Boreham Wood, 
Herts.—Catalogue illustrating and describing electronic 
instruments. 

Cowans SHELDON AND Co., Ltd., St. Nicholas Works, 
Carlisle.—Booklet illustrating and describing cranes of 
many types. 

SoutH Benp LatHE Works, 425z, Madison Street, 
South Bend, 22, Ind., U.S.A.—Illustrated catalogue of 
attachments and accessories for South Bend lathes. 
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Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from HM. 


Stationery Office at the prices stated, 
No. of Title Post 
report free 
8s d, 
B.L.0.8.: 
1628 (Section German Hand Tool Industry : 
7 Heavy “Ree 
1730 Industrial Electrical Research in 
SOON sks? 40k, Ske san. es. 17-2 
1751 German Research on Semi-Con- 
ductors, Metal Reetifiers, Detec- 
tors and Photocells ... ... ... 5 8 
1792 German Laboratory Porcelain 
1813 I. G. Products for the Leather 
LC See eee 
1816 The “ Sodingen *’ Process for the 
Recovery of Ethylene from 
OS ne er 
aeay . 4. German Peat Industry ... ... 4 8 
1819 Method of Working and Polishing 
Granite in Germany... ... ... 1 1 
1823 German Carbon Industry and 
Hydraulic Press Manufacture... 2 | 
Mise. 111 Dutch Report on German Accu- 
mulator Factories ... ... ... 2 1 
Mise. 112 Dutch Report on Additional 
Information on various Cata- 
lytic Processes in Western 
Germany: 1(BritishZone) ... 5 8 
F.LA.T.: 
1294 The Thermal Cracking of Ethane 


Oppaw- Presses, coo eco sco are 3G 
In order to make all the technical information on 

Germany available to British industry the Technical 

Infor ion and De ts Unit is now making sum- 

maries of those reports which were not considered to 

have sufficiently wide interest to warrant the expense of 
printing and those reports which have for other reasons 
roved to be unsuitable for printing. The reports may 
seen at the Technical Information and Do t 

Unit, and photo-copies can be made at cost on request. 

It will also be possible to borrow copies of some of these 

reports for a short time. 

F.D. 3000/48 Heraklith Plant of Deutsche Magnesit 
A.G. at Ferndorf, Austria: Light- 
weight building slabs (B.I.0.8S. F.R. 
No. 1) 

Zimmerit-Anti-Magnetic Plaster for 
AFVs Plastic coating for vertical 
armoured surfaces of tanks (B.1.0.8. 
F.R. No. 3) 

German Plastic Developments Homo- 
nholzwerke Holig, G.m.b.H., Baiers- 
ronn, near Freudenstadt, Schwarz- 

wald (B.1.0.8. F.R. No. 10) 

Interview with Dr. K. Freudenberg, 
Directeur of Institut fiir Die Chemie 
des Holzes: Universitat, Heidelberg : 
Lignin chemistry in relation to indus- 
trial utilisation (B.I.0.8S. F.R. No. 18) 

F.D. 3005/48 hom Gesellschaft fiir Warmetechnil 

m.b.H., Lurgi Gesellschaft fir Chemie 
und Hutterwesen m.b.H., Lurgi Appa- 
ratebau G.m.b.H.: Apparatus for 
Sulphite pulp manufacture (B.1.0.8. 
F.R. No. Po) 

Lurgi Gesellschaft fair Warmetechnik 
Frankfort: Equipment for sulphite 
waste liquor concentration (B.I1.0.S. 
F.R. No. 20) 

Chemische Physikalische Versuchsan- 
stalt at Danischnienhol: Protection 
against gases in ships, &c. (B.I.0.8. 
F.R. No. 71) 

Vereinigte Flussspatgrueen G.m.b.H. at 
Stulln (United uorspar Mines) : 
Manufacture of hydrofluoric acid and 
chlorine trifluoride (B.I.0.8. F.R. 
No. 72) 

Air and Oil Filtration in Germany 
(B.1.0.8. F.R. No. 146) 

Hochfrequenz Forschungsinstitut of 
Dr. Plendl, Thumersbach, Austria: 
Detection of short radar waves and 
infra-red radiation (B.I.0.S. F.R. 
No. 204) 

Prof. H. Bartels’ Laboratory Technische 
Hochschule, over: Infra-red 
research (B.I.0.8. F.R. No. 209) _ 

Structural Design and Strength Testing 
in the Messerschmitt Company 
(B.1.0.8. F.R. No. 222) 

Rubber Reinforcing Carbon Blacks from 
Naphthalene and Anthracene (CK 3 
and CK 4) Blacks (F.I.A.T. F.R. No. 
1128) 

Production of Nitrous-Oxide 
(B.1.0.8. F.R. 672) 

Production of Krypton-Zenon Mixture 
(B.1.0.8. F.R. 673) 

German Heavy Chemical 
(B.1.0.8. F.R. 830) 

German Quartz Clocks and Frequency 
Standards (B.1I.0.8. F.R. 865) 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, S.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 








F.D. 3001/48 


F.D. 3002/48 


F.D. 3004/48 





F.D. 3006/48 


F.D. 3011/48 


F.D. 3012/48 


F.D. 3021/48 
F.D. 3027/48 


F.D. 3028/48 
F.D. 3030/48, 


F.D. 3264/48 
F.D. 3063/48 G.M. 
F.D. 3064/48 
F.D. 3072/48 
F.D. 3076/48 


Industry 












<i ale nin tin. Vm teobiied 1. a ah ee Oe ee ae ae ae 








igence 
a nese 


HM, 


nie 









THE ENGINEER 


A Seven-Day Journal 


“More Power and What It Means” 
Exhibition 

Ow Thursday, April 21st, Mr. Hugh Gaitskell, 
Minister of Fuel and Power, opened an exhibi- 
tion which is to serve as a permanent educa- 
tional centre on electricity supply at British 
Electricity House, 170, Great Portland Street, 
W.1. The exhibition is concerned with the 
principal electric power problem of to-day— 
the post-war shortage of generating plant and 
the steps being taken by the British Electricity 
Authority to end the deficiency. Visitors to the 
exhibition will be introduced to the activities 
of British Electricity by photographs and 
diagrams arranged to indicate the size of what 
is now the largest electricity supply system in 
the world, comprising, as it does, 304 power 
stations with nearly 13 million kilowatts of 
installed plant linked by the national grid, 
which is made up of 5185 miles of high-voltage 
transmission lines. A striking illustration of 
the difference in size between the large and 
small generating stations is that 90 per cent of 
the entire electricity output comes from 25 per 
cent of the total number of stations. The 
generation of electricity from steam is graphic- 
ally explained by a series of diagrams displayed 
as a background to a working model of a typical 
generating station. From this stage onwards 
the visitor is shown something of the diverse 
activities involved in the planning, con- 
struction and equipment of steam power 
stations. An indication is given of the many, 
and frequently conflicting, interests that must be 
considered and the possible delays that may 
ensue before a site can be chosen to satisfy 
the necessary technical requirements without 
prejudice to local or national amenities. 
Succeeding exhibits are arranged to illustrate 
civil engineering and constructional work on 
site, the manufacture and installation of 
generating plant and auxiliary equipment and 
the complex task of co-ordinating all these 
activities. The exhibition is primarily intended 
to be shown to organised parties accompanied 
by guides. It is not an exhibition of plant or 
machinery and the information is presented to 
visitors through the media of models, photo- 
graphic enlargements, symbolised diagrams and 
letterpress suitably displayed on panels of 
birch or mahogany. Films suited to particular 
audiences can be shown in a small cinema which 
forms an annexe to the exhibition itself. 


The Scientific Instruments of 
George III 


On Wednesday, April 13th, there was opened 
at the Science Museum, South Kensington, an 
exhibition of scientific instruments constructed 
for H.M. King George III, who, as a youth, 
showed a great interest in mechanics, optics, 
astronomy and scientific experiments of all 
kinds. Encouraged by this Royal interest, the 
leading instrument makers of the time made 
many models and various pieces of apparatus 
for the instruction of the Prince, and all of 
them help to convey a good impression of the 
general field of scientific study and experiment 
during the latter half of the eighteenth century. 
This is a period which has been described as “‘ an 
era which witnessed the growth of modern 
physics and chemistry from the ‘ black magic ’ 
and haphazard alchemy of the Middle Ages, 
the development of such instruments as the 
thermometer, and great advances in the study 
of electricity.” The instruments were pre- 
served as a collection and for many years they 
were kept at Kew Observatory. They were 
used again for instructing the children of 
George III, and in 1841 they were presented to 
King’s College, London. In 1926 the collection 
was lent to the Science Museum, but, owing to 
lack of space, it has been stored for the last 
twenty years. Now that it is once more on 
view, it has been arranged in groups according 
to the particular branch of science with which 
the instruments and apparatus would nowadays 





be classified, namely, acoustics, astronomy, 
chemistry, electricity, heat, magnetism, mathe- 
matical and surveying instruments, mechanics, 
optics and pneumatics. Items which may be 
specially noted are the ‘ philosophical table ”’ 
designed by George Adams, who practised his 
craft of scientific instrument making in Fleet 
Street and was succeeded in 1773 by his son, 
who was also named George; some vacuum 
pumps made by Watkins and Hill and by the 
Adams, father and son ; and two microscopes, 
constructed about 1750, by Matthew Loft and 
George Adams, senior. The exhibition at the 
Science Museum is to remain open until the end 
of September. 


Electricity Supply Statistics, 1946-47 


THE return of engineering and financial 
statistics for electricity supply in Great Britain 
(1946-47), which was published last week by 
the Ministry of Fuel and Power, maintains con- 
tinuity with the similar statistics that were 
formerly published by the Electricity Com- 
missioners. The extent of development during 
1946-47 is indicated by the fact that the 
number of consumers connected to public 
supply systems throughout the country in- 
creased by 475,000 (or 4-3 per cent) to a total 
of 11,481,000 consumers by the end of 1947. 
Sales of electricity to all classes of consumers 
during this period rose by 3375 million units 
(or 10-7 per cent) to 35,059 million units. For 
lighting, heating and cooking consumption rose 
by 25-8 per cent to 15,518 million units, while 
power sales rose by 0-2 per cent to 17,941 
million units. The number of units sold to con- 
sumers of all classes per £100 of capital expendi- 
ture increased from 3987 in 1945-46 to 4183 in 
1946-47—an increase of 4-9 per cent. At the 
end of the latter period authorised undertakers 
including the Central Electricity Board, owned 
or leased 351 stations containing a total of 
12,546,000kW of generating plant, including 
200,000kW of direct-current plant. More than 
90 per cent of this total was installed in the 
114 larger stations, each having an installed 
capacity of 25,000kW. About 10-6 million 
consumers were supplied from alternating- 
current systems and about 0-9 million from 
direct-current supplies. The aggregate of the 
individual maximum loads on the generating 
stations of authorised undertakers, including 
the Central Electricity Board, was of the order 
of 11,188,000kW, compared with the corre- 
sponding figure of 10,837,000kW for the period 
1945-46. At the same time there was an 
improvement in the load factor of these stations, 
taken collectively, from 39-5 per cent in 1945-46 
to 42-8 per cent in 1946-47. Again comparing 
operations in these two periods, coal con- 
sumption increased from 23,031,000 tons to 
25,963,000 tons, while the average cost of coal 
and coke, including handling, increased from 
44s. 3d. per ton to 45s. 9d. per ton. 


Peacetime Use of Royal Ordnance 
Factories 


OssERVATIONS of the Ministry of Supply on 
a report of the House of Commons Select Com- 
mittee on Estimates dealing with the peacetime 
use of Royal Ordnance Factories were published 
at the end of last week (H.M. Stationery Office). 
The Ministry says that the war potential repre- 
sented by the factories is not simply a war 
potential in plant or even in technically trained 
manpower, and the policy which was adopted 
in 1945 was to keep not merely a nucleus of 
manpower, but also to obtain enough work and 
labour—not necessarily all of the skilled class 
appropriate to munitions production—to main- 
tain the factories in a state of activity. Civil 
work was therefore undertaken with the double 
object of maintaining activity and of contribut- 
ing to the needs of the national economy. The 
Ministry explains, however, that civil work 
which would be most desirable from the point of 
view of factory management or of retaining 
skill is very often different from that which is 


most needed by the nationaleconomy. Although 
the employment figure of 40,000 in the Royal 
Ordnance Factories has never been regarded as 
a rigid standard, the Ministry claims that the 
amount of civil and defence work available has 
so far proved equal to employment at about 
that number. The Ministry accepts the Com- 
mittee’s recommendation that there should be 
an early review of the industrial capacity of the 
factories in relation to war potential require- 
ments, but comments that the closing down of 
factories or their clearance for civil work might 
result in the absence of any active factory for 
some classes of production, which would be a 
reversal of the main policy. Moreover, the 
Ministry says, the factories exist, not only as a 
potential for war, but they must be ready to 
undertake without delay production to meet 
Service requirements. As to the storage of idle 
plant in order to release space for civil work, 
the Ministry observes that that has already 
been done to meet civil requirements of special 
priority or to make a special contribution to 
employment in a development area. To do so 
more generally, it is claimed, would be to pre- 
judice the readiness of the factories for 
emergencies. 


The International Civil Aviation 
Organisation 

A MEETING of the International Civil Aviation 
Organisation, attended by representatives of 
nineteen member States, opened in London on 
Wednesday last, April 20th. The purpose of the 
meeting, it is stated, is to consider four 
cases where international co-operation is re- 
quired to provide air navigation facilities 
essential to the safety of international civil 
aviation. The first case relates to the North 
Atlantic Ocean station network, as the agree- 
ment establishing this network of thirteen 
stations for meteorological communications and 
search and rescue purposes expires in 1950. 
Ten nations are at present co-operating in the 
maintenance of the stations. The second 
matter before the Organisation is a request 
from the Government of Greece for assistance 
in rehabilitating and maintaining certain 
facilities and services, including the Ellenikon 
Airport, near Athens. The remaining two cases 
are requests from the Danish Government for 
assistance in the maintenance of the Loran 
station on the Farée Islands, and meteorological 
and communications facilities in Greenland. 


A Symposium on Engineering 
Structures 


Tue Colston Research Society, which for 
many years has made grants in aid of research 
in the University of Bristol, is arranging with 
the University a series of symposia, to be held 
annually, on selected research topics of current 
importance. The first symposium, on the 
subject of cosmic rays, was held last year, and 
the second, which will deal with the subject of 
engineering structures, will take place from 
September 19th to 23rd next. The papers to 
be read will deal mainly with non-linear aspects 
of the behaviour of engineering structures, 
although some more general papers reviewing 
research work on various kinds of engineering 
structures are to be included. Several dis- 
tinguished overseas visitors are expected to 
take part in the symposium, to which papers 
will also be contributed by Professor J. F. 
Baker, Professor C. Batho, Mr. H. L. Cox, 
Professor A. J. Sutton Pippard, Professor A. D. 
Ross, Sir Richard Southwell, and Dr. D. 
Williams from this country. In principle, the 
symposium will be open to all research workers 
and students of the subject, but in order that 
those participating may .reside together and 
to make the meetings as informal as possible, 
membership will be limited to about eighty. 
Requests for admission should be sent, if 
possible by July Ist, to Professor A. G. Pugsley, 
The University, Bristol. 
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Machines 


No. I—DISTRIBUTION AND AMOUNT OF ERRORS 
By S. A. COULING, A.M.I.C.E., A.M.I.Mech. E.* 


| the following notes an attempt has been 
made to-elaborate upon the explanation 
why a relatively high number of teeth in the 
master worm wheel of a hobbing machine 





THE ENGINEER 


P.C. circumference of gear 

Teeth in gear 

Teeth in worm wheel. 

Helix angle 

Spiral angle of spot pattern 
. Axial pitch 
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without the creep mechanism is necessary 


in order to produce cut gears which in opera- 
tion shall be free from “ hobber ”’ noise. 
Increasing the number of teeth in a master 
worm wheel of a hobbing machine did, in 
fact, overcome “‘ hobber”’ noise, and it was 
disclosed in a paper published by the Institu- 
tion of Mechanical Engineers, Vol. 150, 
No. 5, in 1943. This paper showed that, 


Number of Teeth 
in Wormwheel 
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Angle of Spiral (a) 
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had two major effects. In the first place, it 
increased the disturbing noise vibration to a 
position on the auditory scale at which the 
human ear was less sensitive. Secondly, a 
diagram was produced to show that, with the 
original number of teeth in the master worm 
wheel as supplied by the machine tool maker, 
the transference of worm and worm wheel 











Contact 
(with Pinion) 
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error was so displaced around the periphery 
of the cut gear wheel that the mating pinion 
engaging teeth were forced to ride up and 
down the full amplitude of the imposed worm 
wheel error. 

An explanation of the fact of the decrease 


500 
Number of Teeth in Gear 


Fic. 2 


other things being equal, the noise level in 
phon decreased progressively for increase 
of the number of teeth of the master worm 
wheel, and it was explained that that increase 





* Chief gear engineer, the British Thomson-Houston 
Company, Ltd. 


in noise level associated with increase of 
worm wheel teeth was offered that with 
at least two worm wheel teeth contacts 
always in the zone of contact of a mating 
pair of gears it was impossible to get full 
amplitude of error effect in noise production. 
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What follows here does not contradict 
that general statement, but is intended to 
meet certain criticism and to amplify the 
Mechanical Engineers paper. 


INACCURACIES OF THE INDEX Drive 


Considering only the final indexing worm 
and worm wheel, the errors that may exist 
give rise to a slightly pulsating motion of 
the worm wheel, whose frequency is equal to 
the rotational frequency of the indexi 
worm. Such an effect will result in a scrieg 


960 Wormwhee/ 


(with Pinion) 
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of overcuts and undercuts, regularly spaced 
over the gear surface. 

Fig. 1 is the development of a portion of a 
gear wheel, in which the full oblique lines 
show the intersection of the pitch cylinder 
with corresponding flanks of successive teeth, 
the vertical chain-dotted lines represent the 
traces of individual worm wheel teeth at the 
pitch cylinder of the gear wheel. The inter- 
sections of the two sets of parallel lines give 
a series of regularly spaced points, at which 
the amount of the displacement in advance of 
the mean position of the tooth surface is the 
same. These represent the positions of high 
cuts at the pitch line of the gear wheel. 

Intermediate between these points on the 
teeth will be others at which the worm drive 
error produces low cuts, and the primary 
effect of the worm drive periodic error will 
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appear at the pitch line of the gear as an 
undulation, rather than the straight lines 
shown schematically in Fig. 1. 

Similar undulations are also present along 
other lines parallel to the tips of the teeth, 
go that the tooth-surface consists of alternate 
crests and troughs in planes tangential to the 
base cylinder and inclined at a small angle 
to the tips of the teeth. Along any axial line 
the variations from the ideal surface will 
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be in the same phase on all teeth of a gear 
hobbed on a machine in which the worm wheel 
is rigidly secured to the machine table. 
Referring again to Fig. 1, the pattern of 
these regularly spaced spots will vary with 
the number of teeth in the gear wheel, the 
helix angle and the number of teeth in the 
worm wheel. For a given helix angle and a 
given number of teeth in the gear wheel, the 
total number of spots will increase with an 
increase in the number of teeth in the worm 
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wheel. The spiral angle a in Fig. 1, repre- 
senting the distribution pattern, will increase 
also. The general relationship of the factors 
affecting the distribution and number of 
spots can be expressed from Fig. 1 as 
follows :— 


2=C/T—C|N=C(N—T)/T.N =y tano 
so that 
y=C(N—T)/T .N. tane. 
Total lead of spiral 
=N.y=C(N—T)/T.tano =A.P.(N—T). 


RELATIONSHIP OF WORM WHEEL ERROR TO 
TEETH OF CuT GEAR 


Thus the spots lie on a spiral path round 
the gear, whose lead is equal to the axial 
pitch multiplied by the difference between 
the numbers of teeth in the gear and the 
worm wheel. When 7’ is greater than N, 
the spiral path has the same right or left- 
handedness as the helix of the gear itself. 
If, on the other hand, N is greater than 7' 
(the usual and advisable arrangement), the 





(C.P.= 0-577") 
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spiral path is of opposite hand to the helix 
of the gear. 
Again, 


tan a=%=y.N/C=(N—T)/T . tan 


N 
and for a helix angle of 30 deg., 
tan a=(N—T)/0-5774 T’. 


This relationship is shown in Fig. 2, for 
numbers of gear wheel teeth up to 1000 and 
for four different numbers of worm wheel 
teeth. The curves show the variation in 
distribution of the spots as represented by 
the spiral angle (a) for a gear wheel of, say, 
235 teeth cut with different master worm 
wheels. “The dotted portions of the curves 
in Fig. 2 represent the conditions when 7 
is greater than N, and where the traces of 
the worm wheel teeth at the pitch cylinder 
of the gear have a greater circular pitch than 
the teeth of the gear itself. 

From Figs. 1 and 2 it is clear, therefore, 
that the maximum number of spots is 
obtained on the gear wheel tooth, when the 
worm wheel has a number of teeth greater 
than the number of teeth in the gear and a 
maximum number of teeth compatible with 
strength. 

The actual number of spots on each tooth 
in one circular pitch of the gear is : 


C/T+C/N=N/T. 


APPLICATION TO A GIVEN GEAR-REDUCTION 
TRAIN 


For the gear quoted above with 235 teeth, 
a mating pinion of thirty-nine teeth and a 
transverse pressure angle of 20 deg. the zone 
of contact is approx- 
imately 1-65 times the 
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circular pitch. The number of spots, there- 
fore, in the zone of contact with the mating 
pinion along each tooth will be 
1-65 N/235, 
giving 
A minimum of 2 with a 360-tooth worm wheel. 
A minimum of 4 with a 600-tooth worm wheel. 
A minimum of 6 with a 960-tooth worm wheel. 


These comparative distributions are also 
shown in Fig. 4, which is drawn for the gear 
quoted above. The hob used has a zone 
of contact with the gear of 24 pitches, 
corresponding to twenty-six flutes. While 
one hob tooth is cutting at a pitch line of a 
gear tooth, adjacent hob teeth in an axial 
direction are cutting adjacent gear teeth near 
the tip and root respectively, giving the spot 
pattern shown in Fig. 4, where cuts of equal 
depth are joined to give lines such as A A. 
These lines show much closer grouping 
with an increased number of worm wheel 
teeth, resulting in a greatly reduced height 
of the intervening high spots. 

Also on Fig. 4 is shown the same gear cut 
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with a 120-tooth worm wheel, where the zone 
of contact is actually less than the circum- 
ferential pitch of the spots caused by adjacent 
worm wheel teeth. 


AMPLITUDE OF IMPOSED WorM WHEEL 
ERROR 


In order to estimate the approximate 
heights of the ridges, resulting from this closer 
grouping, it is necessary to investigate the 
distance between the lines such as AA in 
Fig. 4, for various numbers of teeth in the 
gear blank and worm wheel. Fig. 3 is drawn 
for a general case, where, since the hob acts 
as a rack mating with the gear wheel, lines 
of contact lie in a plane tangential to the 
base cylinder of the gear and inclined to the 
pitch line at an angle ¢=tan— tan o sin yy. 

For a helix angle of 30 deg. and a normal 
pressure angle of 174 deg. 6=9 deg.—51 min. 

Also 

M=T .cp/N.sine 
=1-154 T/N (for e circular 
pitch 0-577in), 
and pitch of ridges 
p=M sin ¢=0-198 T/N. 

In Fig. 5, which is a section through two 
lines of low cuts, A is very small and is 
approximately equal to x?/2R,, and approxi- 
mately to p?/8R,. 

“Thus 

h=0-0049T?/N?R,. 

Assuming that the radius R, is the radius 
of curvature of the tooth surface and approxi- 
mately equal to 0-2D at the pitch radius of 
the gear, then 


h=0-0049T?/0-2DN?=0- 1333 T/N?. 


This relationsnip is shown in Fig. 6 for the 
three types of worm wheel, giving for the 





99-723in P.C.D., with 543 teeth 
(A) One helix cut with 720-tooth worm wheel 
(B) Other helix cut with 960-tooth worm wheel 
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235-tooth gear previously considered hA 
values of 
0-00024in for the 360-tooth worm wheel. 
0-00009in for the 600-tooth worm wheel. 
0-000035in for the 960-tooth worm wheel. 


PRACTICAL EVIDENCE FROM 
UNDULATIONS 


Fig. 7 is a copy of undulations using the 
Tomlinson recorder taken from a gear wheel 
99-723in pitch circle diameter and 543 teeth. 
The double helical teeth were cut on the same 
machine, using two worm wheels of the same 
pitch diameter, one of 720 teeth for one helix 
and the other of 960 for the opposite hand 
helix. The amplitude of the undulations 
measured for the gear teeth cut by the 960- 
tooth worm wheel is 0-:0001lin and 0-00017in 
for the 720-toothed worm wheel, showing 
that for increase in worm wheel teeth the 
undulations have decreased approximately 
inversely as the square of the number of 
teeth in the worm wheels. Further, compar- 
ing with the case given under Figs. 2 and 4, 
0:000lin decreased in proportion to the 
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number of teeth in the gear wheels becomes 
0-00004in, which is substantially in agree- 
ment with the value of h given above for the 
960-tooth wheel. 


SUMMARY 
It should be noted, therefore, that increase 
in the number of teeth in the master worm 


wheel has : 
(1) Increased the ‘“‘hobber” noise fre- 


Deviation from True 
Involute Profile 
(Exaggerated) 


Pinion Radius 
of Curvature 











Pitch of Ridges on 

Tooth Profile of Wheel 

Cut with 960 Tooth 
Wormwheel 
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quency by eight times, when comparing a 
master worm wheel of 120 teeth with one of 
960 teeth. 

Generally, when the noise frequency is 
above 4000 cycles per second (a point at 
which ear sensitivity falls off rapidly com- 
pared with a 1000 cycle per second), the gears 
would be “ considered ”’ quiet. 

(2) The amplitude of imposed error from 
the master worm wheel has decreased 
approximately inversely as the square of 
the number of worm wheel teeth. 

(3) The line of action of a pinion mating 
with a gear wheel is at an angle relative to the 
tips of the teeth and practically parallel 
to the wave ridges, but moves in a direction 
normal to them. Therefore, when a gear 
wheel is cut with a given pitch by a worm 
wheel of greater pitch than itself, the line 
of action of the pinion, although oblique, will 
ride the full amplitude of wave error. On the 
other hand, when two or more worm wheel 
teeth traces lie inside the zone of contact the 
radius of curvature of the mating pinion will 
bridge the wave ridges—see Fig. 8. 

(4) The mathematics of the finished gear 
and the construction of a solid table machine 
are simpler and can be more easily dealt 
with than the gear cut on the complicated 
multiple mechanisms of a “‘ creep ’’ machine, 
especially those using an internal wheel 
fixed to the table; it is well known that there 
are practical difficulties in producing an 
accurate internal gear wheel of large diameter 
and this of itself can introduce errors in 
addition to those existing from the worm 
wheel error. 

(5) When it is proposed to shave a gear 
wheel as a finishing process, a hobbing 
machine should have a solid table with a 
relatively high number of teeth in the worm 
wheel since thus the pattern of the ridges will 
be almost normal to the shaving cutter ; the 
latter has, like the hob, a relatively large 
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radius of curvature, and will bridge the ridges 
and thus be ideal for this process. 
Experience has shown over the auditory 
range, i.e., between 1000 c/s. and 4000 c/s., 
where both hobber and contact frequencies 
are present, the lower generally predominate 
intheear. Asshown above in (1) and (2) with 
the correct number of teeth in the master 
worm wheel, the amplitude of imposed error 
from it, in one case 0:000035in, is so low as 
to be of no practical importance as a noise 
contributor. The major remaining noise 
contributor is the teeth pitch contact fre- 
quency, and due to the difficulty of hob 
setting and inherent hob pitch inaccuracies 
these will total a greater departure from the 
correct form and pitch than the hobber figure 
given above. Hence, either a creep cut gear 
or one cut on the solid table can be free from 
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hobber noise, but hob and pitch inaccur:.cies 
remain and if of equal value in gears cut 
with either system would have equal pitch 
noise frequency. However, it is a well-known 
fact that so far, the finish of the solid table 
cut gear is superior to creep cut gear. There. 
fore, it is probable, as shown in the Mechanical 
Engineers paper already referred to, a 
creep cut gear can actually be more noisy 
than gears cut on the solid table machin». 

It seems more than probable, therefore, 
that, given a reasonably accurately running 
worm and worm wheel, correctly propor. 
tioned from Fig. 2, the final predominant 
gear tooth errors will have their source from 
causes other than the indexing drive, such 
as temperature changes, hob profile, &c,, 
which it is proposed to deal with in a further 
article. 






By G. W. TRIPP, O.B.E., F.C.G.I., M.1.C.E. 


\7OW for a century the Anglo-Irish mails 
1X have been carried by steamers which 
have been among the largest and fastest 
cross-channel packets, and the present year 
sees the advent of a vessel larger than any 
of her predecessors and one which incor- 
porates the latest ideas of the naval archi- 
tect concerning this specialised type of 
craft. In 1848 the Chester and Holyhead 
Railway obtained powers to run steamers, 
and a service was inaugurated between 
Holyhead and Kingstown, or as the Irish- 
man now prefers to call the place, Dun 
Laoghaire. The first “Hibernia” was 
built in 1847, and with her sister ships, 
* Scotia,” “ Anglia” and “‘ Cambria,” com- 
menced a service which was characterised 


the four provinces of Ireland, and these 
appeared in 1860, and carried the mails 
for thirty years. “ Ulster’s”’ main dimen- 
sions were : length, 336-7ft; breadth, 
35-2ft; depth, 18-8ft; tonnage, 1477 
gross. She was propelled by paddle wheels 
which had a diameter of 34ft, and floats 
12ft by 4ft. Her two oscillating cylinders 
had a diameter of 96in by 84in stroke. 
Naturally the London and North-Western 
Railway, which maintained a fleet of fast 
paddle steamers between Holyhead and 
Dublin, North Wall, felt that as they carried 
the mails from London to Holyhead, they 
should complete the work by carrying them 
across the Irish Sea, and they set them- 
selves to obtain the contract. Being given 
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by its regularity and safety. “ Hibernia ” 
had but a tonnage of 627 gross, and a length 
of 221-7ft ; breadth, 26-8ft ; depth, 
14-2ft, and her paddles were driven by 
two oscillating cylinder engines built by 
Forrester, of Liverpool, the diameter of 
cylinder being 68in by 66in stroke. In 
1850 the City of Dublin Steam Packet 
Company, which had been in existence 
since 1823, secured the mail contract. The 
traffic expanded rapidly and a committee 
of the House of Commons was appointed to 
consider the mail contracts, and recom- 
mended the construction of vessels capable 
of maintaining a speed of 20 miles an 
hour. Asa result, the Irish company ordered 
four large paddle-steamers, named after 


COMPANY’S< R.M.S. ** CONNAUGHT.’’—1897 


to understand that if they had faster 
steamers than the Irish company they would 
secure the coveted prize, in 1884 they built 
“Banshee,” which attained a speed of 
19 knots, and was the fastest paddle 
steamer then in operation. But, again 
largely as the result of Irish agitation the 
contract remained with the Irish company 
until 1920. Meanwhile, the English rail- 
way built up a large passenger and goods 
traffic to Dublin. In 1897 the Irish com- 
pany replaced their paddle steamers by 
splendid twin-screw steamers, which attained 
the then phenomenal speed of 24 knots 
(Fig. 1). Again, they were called after 
the four provinces of Ireland. They were 
driven by four-cylinder triple-expansion 
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engines with + ag 29in, 45in and two 
low-pressure of 48in, by 33in stroke, the 
poiler pressure being- 175 lb per square 
inch. 

The railway company, fearing a con- 
siderable diversion of their lucrative traffic, 
were constrained to build four large twin- 
screw steamers, and as a result we find that 
in 1900 the Denny-built second “‘ Hibernia ”’ 
appeared on the scene, a sturdy, well- 
proportioned vessel, but there was no attempt 
to compete in speed, 21 knots being con- 
sidered all that was necessary. 

Only twenty years later, Messrs. Denny 
were entrusted with a further contract for 
four steamers, this time with single reduc- 
tion-geared turbines, which imparted to 
the vessel a speed of 25 knots. All things 
come to those who wait and the mail con- 
tract passed into the hands of the English 
railway. In order to make comparison 
easy, the leading dimensions of the third 
“Hibernia” (Fig. 2) are shown in tabular 
form overleaf, along with those of her pre- 
decessors and successors. 

The fourth “ Hibernia” (Fig. 3) differs 
from all of her predecessors in that she is 
a motor vessel, and with her sister, ‘‘ Cam- 
bria,”’ each of a tonnage of 5200 gross, 
will rank among the largest cross-channel 
packets operating from British ports. Built 
by Harland and Wolff, Ltd., she has 
a@ modern appearance, with raked and 
rounded stem, cruiser stern, two masts, 
and a single low, streamlined funnel. She 
has a semi-balanced streamlined rudder 
aft and a bow rudder for use when the vessel 
is going astern, each operated by a steering- 
gear of electric-hydraulic type. There are 
two complete steel decks, lower deck for- 
ward and aft of machinery space, poop, 
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A 3-ton steel tubular derrick and electric 
winch are fitted forward for handling cargo 
at No. 1 and 2 hatches. The passenger 


accommodation is of a high standard; 
will be carried, with 


2000 passengers 
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latest design, with exhaust pistons of the 
same diameter as the working pistons. 
There are eight cylinders per engine, having 
@ diameter of 530mm, the main stroke being 
820mm and the exhaust piston stroke 





FIG. 2—L.N.W.R. TURBINE STEAMER ‘* HIBERNIA,’’—1920 


cabins and berths for 436. There are 
four cabins-de-luxe, each with private 
bath room and lavatory, and a large 
proportion of the other first-class cabins 
have their own private lavatory. The 
dining saloons, for both first and _ third- 
class passengers, extend the full width of 
the ship, and seat eighty-four and seventy- 
six respectively. Special precautions have 


360mm. The engines are enclosed, forced 
lubricated, direct reversing, and are coupled 
direct to the propeller shaft. 90 per cent 
of full power is sufficient to propel the 
vessel at 21 knots. The cylinders are fresh- 
water-cooled, and the main pistons and 
exhaust pistons are oil-cooled from the 
forced lubrication system. The cooling of 
the lower part of the cylinder liners is done 
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promenade and forecastle decks, boat deck 
and tops of houses deck joining the for- 
ward and astern navigating bridges. There 
are two cargo holds and ’tween-decks for- 
ward for carriage of general cargo and motor- 
cars; a "tween deck space aft and one of 
the *tween decks forward being arranged 
alternatively for the carriage of cargo or 
passengers. Large mail and baggage rooms 
are on the main deck aft. An electric wind- 
lass and warping capstan are fitted forward, 
and two electric warping capstans aft. 





been taken to guard against fire, the “‘ Kidde- 
Rich ” system of fire-detection being fitted 
in conjunction with CO, system of fire- 
extinguishing for the cargo holds, and the 
Crinnell automatic sprinkler for passenger 
and crew accommodation. The lifeboat 
equipment includes eight 28ft rowing boats 
and two 24ft motor lifeboats, fitted under 
Welin-Maclachlan gravity davits. 

The propelling machinery consists of two 
trunk-type two-stroke, single-acting, Harland 
B. and W. diesel engines of the builder’s 


by the surrounding air in the scavenge belt. 
Scavenge air is supplied to each cylinder 
by four rotary blowers, fitted to the back 
of the engine and driven from the crankshaft 
by roller chains. The engines are started 
by air taken from reservoirs situated in the 
engine-room wings, which are charged by 
two motor-driven air compressors made by 
the builders. The propellers are of bronze 
and have three blades solid with the boss. 
Steam for heating, &c., is supplied by two 
oil-fired Clarkson thimble-tube boilers. There 
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are three diesel engine-driven electric genera- 
tors, the engines having eight cylinders, 
250mm bore and 300mm stroke, of the four- 
stroke trunk type with forced lubrication. 

Among other things, it may be mentioned 
that there is a comprehensive system of 
wireless, radar, direction-finders, echo-sound- 
ing, gyro-compass and sound-reproduction 
equipment. A complete equipment of navi- 
gation instruments is installed on the bridge, 
comprising navigation light indicator with 
changeover switch for ahead and astern 
navigation. An electric whistle control, is 
on the bridge and two electric clear-view 
ycreens are fitted in the wheelhouse. 

The way in which the size of ships em- 
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ployed on this important service has in- 
creased can readily be gathered from the 
following table :— 








| 
| Dimensions in feet 
Nameof | Year| Tons 
vessel | built | gross | Length} Breadth | Depth 
b.p. 

‘“* Hibernia ’’...| 1847 627 | 221-7 26-8 14-2 
‘“* Hibernia ”...| 1900 | 1,862 | 329-0 | 39-1 15-7 
* Hibernia ’’...} 1920 | 3,458 | 380-6 | 45-2 17-2 
* Hibernia ”’...} 1949 | 5,200 | 375-0 | 54-0 19-5 











The name of the 1920 ‘‘ Hibernia’ has 
been changed to “Hibernia II,” but as 
will have been seen, she is actually the third 
of the now standard name. 
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No. I1I—(Continued from page 407, April 15th) 


EFORE the discussion on the Symposium 

on Metallurgical Aspects of Non-Ferrous 
Metal Melting and Casting of Ingots for 
Working was resumed on the afternoon of 
March 3lst, Professor O’Neill gave a brief 
résumé of what had taken place in the morn- 
ing for the benefit of those who had not been 
present at the morning session. i 

Mr. W. F. Brazener (Mint, Birmingham) 
said that in recent years there had been a 
combination of fundamental knowledge and 
electrical and mechanical developments 
which had tended to create a reasonable 
assurance of sound castings instead of the 
uncertain quality obtained from old-world 
rule-of-thumb and hit-and-miss practices. 
Although there was still a large production 
of ingots from open flat type moulds, vertical 
moulds of the cannon or box type were 
becoming increasingly used. Metal withahigh 
rate of shrinkage could not, unless special pre- 
cautions were taken, be successfully cast into 
open moulds. Tough pitch copper was 
eminently suitable, as the oxygen content of 
the copper could be controlled to produce a 
level set on solidification ; 60/40 brass was 
also suitable, provided the pouring tempera- 
ture was not too high. The best zinc slabs 
cast in open moulds were, after pouring, 
surface heated with. an electric heater in 
order to keep the surface molten and main- 
tain a steady rate of solidification from the 
bottom. Unless this was done there was a 
tendency for shrinkage to cause a break in the 
surface and render the ingot unsuitable for 
rolling. Deoxidised copper and alpha brasses 
were examples of metals which could not be 
cast successfully in open moulds. In the 
casting of non-ferrous alloys for further 
working, probably the greatest step in recent 
years had been the introduction of the water- 
cooled mould with vertical pouring. Water 
cooling, however, was a very old practice. 
In 1926 the President was mainly instru- 
mental in introducing into this country the 
larger Junker type of water-cooled moulds 
for use with the Ajax-Wyatt low-frequency 
electric furnace and many valuable lessons 
were learned in those early days. Cook and 
Fletcher in their paper commented on the 
high initial cost of this mould as compared 
with the cast iron book type or cannon mould, 
but, as indicated by Fletcher and Turner in 
their description of nickel-silver casting, there 
was no comparison between the two types in 
length of life. In cost per ton of metal cast 
the copper-faced water-cooled mould was by 
far the cheaper. Furthermore, the mould 
surface retained its soundness for an almost 
indefinite period, whereas the cast iron soon 
started to develop cracks. The backs of the 
Junkers moulds were originally sectionally 





constructed. The best results were obtained 
by machining the back from the solid 
(usually a rolled copper slab). Also, with a 
little ingenuity, the retaining bolts could be 
so positioned that in no circumstances, other 
than complete fracture, could water leak into 
the moulds. Another advantage was to sub- 
stitute for fibrous packing of the mould 
joints machined metal-to-metal joints, to 
make the water seal. 

Both Bailey and Baker and Cook and 
Fletcher referred to grain refinement by 
using a flaming mould dressing. He would 
like to have their reasons for this. The non- 
flaming dressing usually left a deposit on the 
mould face, and this could act, to some 
extent, as an insulator, retarding the transfer 
of heat from the ingot to the mould. Was 
this thermal effect sufficient to cause the 
marked difference in structure of ingots cast 
with these two types of dressing ? Or was it 
possible that finely divided products of com- 
bustion from the flaming dressing became 
entrapped in the metal stream and formed 
nuclei for crystal formation ? 

Mr. E. A. Bolton (1.C.I.) spoke on the 
subject of large castings of the order of up to 
3 tons or more which were destined for rolling 
into plate. In many cases this material was 
used for condensers, chemical plant, &c., and 
it was very essential that it should be free 
from porosity under hydraulic test. Whilst 
casting in open moulds was going out—and 
quite rightly so—it was still in use for some 
of these large castings and, as had been men- 
tioned, for the 60/40 brass type it was still 
eminently suitable. But it was not so suit- 
able for some of the other alloys, such as 
aluminium-bronze, silicon-bronze, &c., where 
shrinkage played such an important part. 
Quite recently he had occasion to make a 
number of castings of the order of 35 cwt for 
rolling into plate and at first it seemed desir- 
able to make them in open moulds. Every 
precaution was taken to get unidirectional 
solidification, having heavy copper bottoms 
to the moulds and, in some cases, water cool- 
ing, but in most cases it was impossible to 
get sound castings. In the end, better results 
were obtained with vertical casting, using a 
sufficient weight of metal so that the unsound 
portion could be removed from the gate. It 
was impossible with some of these large 
castings to avoid intercrystalline shrinkage. 
Bailey and Baker gave two conditions for 
obtaining soundness, one being the avoidance 
of intercrystalline shrinkage and the other 
rapid solidification. There were difficulties 
in this connection, however, with heavy- 
weight castings. It was impossible to extract 
heat sufficiently rapidly and also the Durville 
process was virtually impossible with heavy 
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castings. Re-echoing the view of Cook and 
Fletcher that full information was now avail. 
able on nearly all the points connected with 
non-ferrous casting, he said the great point 
was to apply the knowledge already existing, 
and that nowhere was that brought out better 
than in Waddington’s paper. 

Mr. P. F. Hancock (Birlec, Ltd.) remar\ed 
that Bailey and Baker had stressed the 
importance of avoiding gas pick-up anc of 
the elimination of gases if unavoidably 
present in the melt. Hydrogen, present in 
the molecular form or generated by the 
reaction of water vapour with constituents of 
the melt, was undoubtedly the most serious 
offender. But whilst reasonably satisfactory 
measures were available, in many instances, 
for the elimination of hydrogen, surely the 
better approach to the problem was to avoid 
its presence altogether during the melting 
operation. Water vapour and sometimes 
hydrogen, in contact with the melt, were 
practically inseparable from the operation of 
fuel-fired furnaces. With electric melting, 
on the other hand, a clean dry atmosphere 
could be maintained at all times, either 
oxidising neutral or slightly reducing in 
character, whichever best suited the par. 
ticular metal or alloy. Under these con- 
ditions the possibility of hydrogen pick-up 
was minimised, and if it was already in the 
melt from raw materials or other sources, the 
most favourable environment was created 
for its elimination. This point was admirally 
brought out in Waddington’s paper. In the 
melting of brass, unlike most non-ferrous 
alloys, gas pick-up was of minor importance, 
and it was therefore surprising to find that it 
was in this field that electric melting had 
achieved its greatest success in the non- 
ferrous industry. Cook and Fletcher in their 
paper indicated that the low-frequency induc- 
tion furnace had become practically the 
standard melting unit for tonnage production 
of brass for ingots. In view of the clear 
advantages of electric melting, as instanced 
by its wide acceptance for brass melting, 
why had it not been adopted for other non- 
ferrous alloys? In particular, bronzes came 
to mind where all the advantages present in 
brass melting practice equally applied and, 
in addition, there was the further advantage 
of avoiding gas pick-up. A number of the 
rocking-are and rocking-resistor types of 
furnace had been installed in foundries in 
recent years, but he was not aware of any 
recent installation for the production of 
ingots. The same remarks applied to other 
classes of non-ferrous alloys, such as the 
aluminium alloys, but no doubt as time went 
on the electric furnace in one form or another 
would be increasingly adopted. 

Mr. F. Hudson (Mond Nickel Company) 
confined his remarks to structure and the 
process of solidification. Bailey and Baker 
indicated that the ideal structure to be 
aimed at in billets and ingots for subsequent 
working should preferably consist of uniform 
equiaxial grain, free from preferred orienta- 
tions and large individual grains. It would 
be interesting to learn how many producers 
to-day valued this point and endeavoured to 
obtain it by actual production methods as 
distinct from having it done for them by the 
use of an alloy. of a particular composition. 
Quite apart from improved workability, such 
a structure also played a very important part 
in the process of solidification by promoting 
maximum solidity and reducing the ten- 
dency towards segregation and shrinkage 
porosity. It was appreciated, however, that 
degree of quality in many cases was deter- 
mined by commercial considerations. For 
example, the producer of brass ingots might 
have to take fewer precautions in this direc- 
tion than the manufacturer making material 
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which had ultimately to be employed for 
highly stressed parts working under severe 
service conditions embodying heat or corro- 
sion. What, then, was the best commercial 
method for casting such alloys in order to 
obtain ingots of uniform equiaxial grain ? 
Quite a few persons in this country to-day 
would be interested in the answer to this 
problem and it would be valuable if any of 
the authors of these papers could express 
their views on it. 

Dr. O. H. C. Messner (Ziirich) said that in 
Switzerland the life of electric furnace linings 
had created certain difficulties, but with a 
special type of lining it was now possible to 
get 100 melts with 18 per cent nickel-silver. 
Better results, however, had been obtained 
with a lining originally developed for zinc 
and zine alloys using the Ajax-Wyatt furnace, 
and from 200 to 400 melts were obtained 
with 18 per cent nickel-silver. He asked for 
information of linings which would give longer 
life. Referring to steel casting, he asked how 
far we in this country had gone with regard 
to temperature control. He did not think 
there were many opportunities for using con- 
tinuous casting in Switzerland generally, but 
temperature control might be possible and 
would cut out the human element to a 
certain extent. Both flaming and non- 
flaming mould dressings were used in 
Switzerland, but it was felt that still further 
improvements were possible and he asked for 
the compositions of mould dressings used 
in this country. He had heard that some 
Continental firms were using resins with oil 
as mould dressing for water-cooled moulds. 
It had been used on ordinary cast iron moulds 
for a long time. To increase the surface 
quality he had tried aluminium oxide paint 
similar to that described in a paper before the 
Institute and already published in the 
Journal, but he had not yet been able to 
come to any conclusion as to its advantage or 
disadvantage. In Switzerland they were 
trying to improve the surface quality not only 
by casting methods, but by changes in work- 
ing procedure. 

Mr. E. A. G. Liddiard (Fulmer Research 
Institute) said the careful study of solidifica- 
tion mechanism, as epitomised in Bailey and 
Baker’s paper, had produced and was still pro- 
ducing many important advances in detail 
which had resulted in improved quality 
ingots. But we were still a long way from 
producing perfect ingots. In many branches 
of the industry we were still using methods 
which were essentially those which had been 
in use for hundreds of years. There was a 
challenge, which should be accepted, to 
depart as soon as possible from the old 
traditional methods and apply our knowledge 
and ingenuity to the development of more 
scientific casting methods. 

Mr. R. W. Ruddle (British Non-Ferrous 
Metals Research Association), remarking 
that the term “ directional solidification ” 
appeared to be used somewhat loosely on 
occasions, especially when it was prefixed 
with ‘‘ uni,’’ defined “‘ unidirectional solidifi- 
cation,” and discussed, by means of a 
number of diagrams, how it was obtained in 
practice and the way in which directionality 
of solidification could be improved. He 
emphasised that the production of a shallow 
cup-shaped solidification front should be the 
aim. of those responsible for ingot mould 
design and casting procedure. There were 
two ways of obtaining the desired state of 
affairs. First, the mould should be designed 
in such a way that most of the heat in the 
ingot was removed through the base, and the 
least possible amount through the walls. 
Secondly, the slowest practicable rate of 
pouring should be employed, since the depth 
of the cup formed by the solidification 
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front was greatly affected by this factor. 
That was exactly what had been done in 
the casting of aluminium alloy ingots 
by the direct-cooled continuous casting 
process. 

Mr. W. R. Ballard (Metallisation, Ltd.) 
remarked that, generally, the authors had 
given thought to mould dressings and they 
evidently believed that the preparation of the 
dressing was quite important, yet the infer- 
ence appeared to be that the oil vehicle 
forming part of the make-up of the dressing 
could be of any composition or type. There 
was a field for investigation there, and it was 
not very satisfactory that the question should 


be left in its present state. Practically no 


progress had been made, since each caster 
believed that he had some particular addition 
to the filthy mess which he called a dressing 
which gave his particular billet a wonderful 
surface. An examination of the physical 
and chemical properties of oily substances, 
such as petroleum jelly, rape oil and seal oil 
did not give a clue to work upon, yet it would 
be agreed that if a caster who was used to 
getting good results with a rape oil mixture 
changed over to a mixture containing 
petroleum jelly, the surface of his billets 
would deteriorate. There must be a reason. 
He did not think the chemical composition of 
the material was likely to be of any conse- 
quence. The main function of the oil was to 
hold on to the mould surface a layer of mate- 
rial which would prevent the scicking of the 
molten metal. The layer of dressing must. be 
even and adherent. Graphite, charcoal and 
bone-ash all seemed to give such an inert 
smooth layer providing they were sufficiently 
finely ground and were dried. In the past, 
too little attention had been given to the 
dryness of these powders. Finely ground 
powders were difficult to wet and it seemed 
that the surface of some powders might be 
more difficult in this respect than others. 
Investigations should be carried out to 
ascertain exactly what properties were re- 
quired in a mould dressing, and in this con- 
nection temperature would be very import- 
ant. Some years ago, in some castings shops, 
an addition of dried salt was made to the 
dressing and, under some conditions, this 
gave a brighter finish to brass billets, but the 
scouring action of the salt cleaned the cracks 
in the iron mould surface, rendering the 
moulds unusable. He asked what type of 
volatile oil Bond-Williams used which re- 
quired no solid additions, as this appeared to 
be ideal, although it might only be possible 
when the surface of the moulds was of a very 
high finish. 

Messrs. J. W. Cuthbertson and W. T. Pell- 
Walpole (Tin Research Institute), in a joint 
contribution, said: that Bond-Williams was 
the first bronze manufacturer who was bold 
enough to apply to industrial practice the 
results of laboratory scale researches on flux 
degassing and slow pouring, and as they, at 
the Tin Research Institute, were concerned 
in these researches they felt they had 
received a most satisfactory reward for their 
work, In general, manufacturers and scien- 
tists alike were bitterly aware of the gulf 
which so often existed between laboratory 
research and its application to industrial 
practice, and Bond-Williams had earned the 
admiration of both for his marked success 
with so formidable a task. Referring to the 
paper by Bailey and Baker, it was pointed 
out that one of the most interesting and far- 
reaching developments in the recent tech 
nology of brass casting was the introduction 
of the continuous casting process, its applica- 
tion to bronzes of all types being a new 
departure. With the manufacturing methods 
employed in this country, however, it was 
doubtful whether there would be a suffi- 
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ciently large demand for continuously cast 
bronze to warrant the installation of the large 
and expensive type of continuous casting 
plant which had been developed in America. 
These large plants became uneconomical as 
soon as they were worked a little below their 
rated output. In this country the demand 
was likely to be smaller and the diversity of 
composition and dimensions possibly greater 
than in America, and it was believed that 
this demand would best be met by a semi- 
continuous process by which bars up to 10ft 
in length could be produced in a variety of 
bronze compositions as and when required. 
This would not involve any great expendi- 
ture on complicated plant, and several bronze 
makers here had, in fact, succeeded in pro- 
ducing continuously cast bronze bars of a 
high quality using simple equipment. Pre- 
liminary difficulties in designing and building 
a semi-continuous casting machine suitable 
for handling bronze had been largely over- 
come and most promising results had been 
obtained both in the laboratory and in those 
works which had experimented with the 
process. There was also a big field for the 
application of continuously cast bronze in 
wrought. form, particularly in the manu- 
facture of wire. There was no reason why 
an ingot of substantially smaller cross- 
section than was now usual, necessitating 
less work in reducing to the final dimen- 
sions, should not be continuously cast, 
and owing to the superior properties of the 
continuously cast alloy as compared with 
those of castings produced by pouring 
into a chill, the reduction process should 
be facilitated. 

Dr. A. G. Ramsay (Mond Nickel Company) 
complained that the term “ dissolved gases ”’ 
used in several of the papers was used fairly 
loosely by metallurgists generally. This 
meant gases which really dissolved and did 
not form compounds. It would be a great 
assistance to the practical caster if he were 
told that the only gas that really dissolved in 
the metal was hydrogen, because that was 
substantially true. It was still a matter of 
controversy as to what other gases did 
dissolve. Referring to brass casting, he 
said that in low-frequency melting to-day 
almost as much metal was left in the well of 
the furnace as was poured: out, and this 
involved losses that ought to be avoided. 
A similar problem had been investigated 
some years ago in regard to zinc losses from 
a reverberatory furnace, and the losses were 
reduced to a low figure. The implication from 
the paper by Bond-Williams was that it was 
possible to produce reliable sound castings 
and if we did not, then it was our own fault. 
That was a striking tribute to the progress 
made. Cook and Fletcher said that failure 
to produce good castings must be put down 
to ignorance. One of these authors was a 
casting producer and that was a challeng. 
to everybody else. It was interesting to not 
the methods used by the various authors. 
At Copper Cliff instruments were used very 
largely and there was scarcely. any reliance at 
all on the judgment of the men. At some 
other places they went almost to the other 
extreme and relied on the judgment and 
skill of the men. Personally, he felt that 
the men were more likely to err and in his 
view future casting shops would have to be 
designed so that instrumental control could 
be quite effective. 

The Symposium closed with a vote of 
thanks to Professor O’Neill for acting as 
rapporteur and to the authors of papers and 
speakers in the discussion. 

An adjournment was then made until the 
following morning. 


(T'o be continued) 
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A Reinforced Concrete Reservoir at Orleans 


i. E water supply of the city of Orleans has 
recently been improved by the completion 
of a new reservoir with a capacity of 7000 
cubic metres. It is built on the site of, and 
is designed to replace, a former underground 
masonry reservoir, which was severely 
damaged during the war. Two more reser- 
voirs of similar design are contemplated as 
part of the programme of water supply for 
the town, and one of these will be built next 
to the completed structure. 

The head of water required was such that 
the reservoir was built as an elevated tank, 
which was supported on reinforced concrete 
columns. The footings for these columns 
were constructed in the floor and walls of the 
old reservoir, the foundations of which were 
strong enough to support the new structure. 
The spacing of the columns was governed by 





FiG. 5-ANCHORAGE BLOCK FOR FIVE CABLES 


the disposition of deep wells in the old 
foundations. An intermediate floor was con- 
structed at the level of the roof of the old 
reservoir, and the basement thus created 
below the floor is now used for storage pur- 
poses ; the space between this floor and the 
bottom of the new tank is used for office 
accommodation. The new structure is 45m 
long and 33m wide, and the tank itself is 5m 
deep and is carried on 108 columns. There 
are twelve rows of these columns running in 
the north-south direction, and nine rows 
running east-west, and thirty-six exterior 
columns founded on the masonry wall of 
the old reservoir. The interior columns are 
13-50m long and 40 cmby 40cm in cross section 
whilst the exterior columns are 8-50m long 
and vary in section from 40cm by 40cm at the 
bottom to 40cm by 56cm at the top. A view 
of the south facade when nearly completed 
is shown in Fig. 3. The entrance to the base- 
ment is shown at the bottom centre of the 
illustration. Above the basement this are the 
offices, and the bottom of the tank is at the 
level of a temporary cantilevered walkway. 

Considerable economy was exercised in the 
design and construction of the reservoir, 
and special attention was given to the reduc- 
tion, for instance, of the amounts of scaffold- 
ing and shuttering required. The first stage 
in the construction consisted of the prepara- 
tion of the old foundations and the casting 
and erection of the reinforced concrete 
columns. These columns were cast in the 


bottom of the old reservoir and were erected 
with the aid of a metal mast, three men being 
able to erect three columns in an eight-hour 
day by this means. The erection is shown in 
progress in Fig. 1, from which it may be seen 
that four columns were first erected in a 
square and then braced together with 
walings and diagonal timbers. Further 
timber bracing was connected to the other 
interior columns, as each of these was erected, 
and remained in position until the inter- 
mediate floor had been constructed. The 
bracings were then removed and used again 
to brace the exterior columns which were 
erected after the completion of the floor. 
The bracing may be seen in this second posi- 
tion in Fig. 2. 

The floor was built from prefabricated 
units, which were manufactured at the 
Campenon et Bernard factory at Orleans, 
The main beams were composite members, 
each consisting of two pre-stressed concrete 
joists bolted together. A cage of reinforcing 
bars was placed between the two joists and 
protruding above them, and the space 
between the joists was then filled with 
mortar. The unit thus constructed was then 
erected, spanning between two columns and 
resting on the shoulders which were cast 
with each column. Prefabricated pre - 
stressed joists were placed across these 
beams at fairly close centres and arched 
floor units were placed between the joists. 
Finally, the whole construction was completed 
by laying a light-mesh reinforcement and 
covering with a layer of concrete. 

Wind bracing was included in the centre of 
each of the outside rows of columns. Along 
the short side of the reservoir this bracing 
consisted of two concrete members forming 
a diagonal cross connecting two columns, as 
shown in the centre of Fig. 3. On the long 
side, however, a similar but larger cross 
connected three columns ; this construction 
may be seen in Fig. 2. Each of the columns 
forming a part of 
these braced panels 
was fitted with a roller 
joint at its head, and 
each of the remaining 
columns was fitted 
with Freyssinet type 
spherical articulation. 
Thus free movement of 
the concrete of the 
tank was allowed. 

Construction of the 
tank itself was com- 
menced with the shut- 
tering for the system of 
beams at the tops of 
the columns. Some of 
this shuttering is 
shown in Fig. 2, from 
which it may be seen 
that it is supported by 
collars bolted to the 
columns. These collars 
were made of U- 
shaped members filled with plaster, 
which has a high coefficient of friction 
with concrete. It was found by test that a 
safe load of about 5 tonnes could be taken by 
each collar. Pre-stressing cables were posi- 
tioned correctly in the beams by placing 
them on concrete spacing pieces which were 
accurately positioned in the shuttering. The 
cables run the entire length and breadth of 
the structure, both in these beams and in the 
walls, floor and roof of the tank. They are 
post-tensioned cables, each consisting of 








437 






twelve strands of 5-mm hard steel wire with 
a breaking strength of 160kg per square 
millimetre, and are wrapped in strong paper 
after having been coated with an insulating 
product which inhibits bonding to the con- 
crete and allows relative displacement of the 
cables and the concrete when the cables are 
stressed. The stressing process was accom- 
plished by the Freyssinet system. Fig. 5 
shows an anchorage block for five cables 
which was placed directly at the end of the 
shuttering of the beams. At the side of the 
block an anchorage cone (male and female) 
is shown. Five female cones are cast in the 
block, and the wooden cone is used to guide 
the wires when the cable is introduced into 
the female anchorage cone. Behind the block 
the reinforcement used to join the block to 
the beam and the exterior column can be 
seen. The cables are stressed with a Freys- 
sinet double-acting hydraulic jack, which 
pulls the strands of the cable through the 
female cone until the required pre-stress is 
obtained, and then rams the male cone into 
position to hold them in place. 

An interesting detail of the design of this 
structure is the manner in which a straight 
cable has been used to take up the tension 
throughout several spans of a continuous 
beam, where the bending moment changes 
sign in each span. This has been achieved 
by constructing beams of varying section 
modulus which are deeper at the supports 
than at the centre of the span. Thus the 
cable is below the neutral axis of the beam in 
the centre of each span, and above it at each 
support, so that it is always situated in that 
half of the beam where the tension due to 
bending occurs. The shape of the beams, with 
the middle third of the span uniform and the 
depth increasing downwards from each third 
point towards the supports, may be seen in 
Fig. 2, which shows the beams carrying the 
floor of the reservoir, and in Fig. 4, which 
shows the beams supporting the roof. 

When the concreting of the beams at the 
heads of the columns was completed the 
beams were partially pre-stressed so that 
they could be used as supports for the 
shuttering of the reservoir floor, and certain 





FIG. 6—-SHUTTERING AND CABLES IN FLOOR OF RESERVOIR 


bolts and subsidiary reinforcing stirrups were 
incorporated in their construction for this 
purpose. Fig. 6 shows the floor shuttering in 
position and the pre-stressing cables in the 
floor of the reservoir. The cables rest on 
small concrete spacing pieces, and the looped 
cables are included to give extra reinforce- 
ment in the bays round the periphery of the 
floor. The thickness of the floor of the reser- 
voir varies between 16cm at the centre of 
the panels and 25cm at the junctions of the 
beams. It was laid to falls, and the slight 
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differences in level of the post of the columns 
was obtained by varying the length of the 
column above the articulated head. 

Scaffolding was not required until the 
floor of the reservoir was completed. After 
this stage it was needed to support the 
shuttering to the side walls of the reservoir, 
and a cantilever walkway was built round 
the outside of the building supported by 
collars in a similar manner to the shuttering 
for the beams. This walkway can be seen 
in Fig. 2, where the ends of the pre-stressing 
cables of the tank are also visible. The walls 
of the tank consisted of concrete slabs, vary- 
ing in thickness between l6cm and 25cm 
and separated by counterforts built above 
each of the periphery columns. The plane 
surface of these side walls faced the inside of 
the tank. The vertical pre-stressing cables 
in the counterforts were placed in a gentle 
curve and were the only cables in the work 
which were not straight. 

The roof of the reservoir was constructed 
in a similar manner to the floor. It was sup- 
ported by the side walls and by a number of 
columns of 20cm by 20cm cross section, 
which were cast on the tank floor and then 
raised into position on footings placed directly 
above the articulated heads of the lower 
columns. No reinforcement was allowed to 
pass through the floor of the reservoir into 
the columns. The beams supporting the roof 
were cast first and partially pre-stressed, as 
in the case of the floor, and the roof was then 
constructed. The thickness of the roof was 
9cm at the centre of the panels and licm at 
the junction of the beams. A view of the 
completed interior of the tank is given in 
Fig. 4 on page 436. 

The main application of pre-stress to the 
structure was carried out simultaneously in 
the horizontal cables of the walls, the cables 
in the floor and roof and the remaining cables 
in the beams ; finally, the vertical cables in 
the walls were stretched. The spacing of the 
cables was such that the vertical pre-stress 
increased linearly towards the bottom of the 
tank whilst the horizontal pre-stress was 
uniform. 

It will be seen from the above description 
that the tank was designed as a monolith, 
the provision of articulation at the column 
heads ensuring that there was no appreciable 
loss of pre-stress due to the stiffness of the 
columns. In addition, each panel of wind 
bracing could be slightly displaced in a 
direction perpendicular to its plane by a small 
force, so that resistance to the free movement 
of the tank was very small and no appre- 
ciable temperature stresses would be pro- 
duced. 

Watertightness of the tank was to be 
ensured by applying an interior lining, but 
before this was done the tank was tested 
without a lining, since it was considered that 
the pre-stressed construction should be 
watertight by itself. The reasons for this 
assumption were threefold. First, the con- 
crete was in initial compression and hair 
cracks in the work had disappeared when 
the pre-stress was applied. Secondly, the 
compression in the neighbourhood of a crack 
in the concrete would be higher than the 
designed value, and would be sufficiently 
high to tend to induce a plastic flow which 
would close the crack in the course of time. 
Thirdly, concrete which is saturated with 
water has a tendency to swell, and this, too, 
would tend to reduce leakage. The test 
showed that these considerations were true, 
although certain extra precautions were 
taken to close several vertical cracks which 
appeared in the walls, due to the use of some 
cement with an abnormally large shrinkage. 

The materials used in the construction 
of the tank were 846 cubic metres of concrete, 
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35-6 tonnes of steel for pre-stressing cables 
and 2 tonnes of steel for various miscellaneous 
purposes. Foundations, columns, and other 
elements in reinforced concrete required 
990 cubic metres of concrete and 71 tonnes 
of steel. In addition, 1500 square metres of 
flooring with supporting beams and joists, 
which were used for the various offices and 
workshops on the ground floor, were supplied 
to the site. These figures represent a sub- 
stantial economy over a conventional rein- 
forced concrete design, which would have re- 
quired about 220 tonnes of steel reinforcing. 
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The reservoir was completed in June, 1948, 
with the exception of the interior lining, and 
has been in service since September of that 
year. Construction was commenced in 1946, 
but at first the work was held up by short. 
ages of cement, and construction of the tank 
itself was not started until the end of 1947. 
The cost of the reservoir was about 37,000,000 
francs, but, taking into account the fluctua. 
tion in prices during the construction 
period, the cost would have been about 
45,000,000 francs at the level of prices in 
August, 1948. 


The laisilialibaiis of Naval Architects 


No. II1I—{Continued from page 411, April 15th) 


ONTINUING the discussion on “ Safety 

of Life at Sea,’ Dr. McNeill mentioned 
some of the important contributions which 
had been made, and for which Mr. Daniel 
could claim a large share of responsibility, in 
connection with the Regulations. Comment- 
ing on the point that no change had been 
made in the formula for the Criterion of 
Service Numeral, he said that no evidence 
was adduced to the Committee that the 
standard of subdivision was lacking. The 
Americans had put forward alternative pro- 
posals which would tend to increase the 
standard of subdivision, and it would be fair 
to admit that there was a tendency among 
delegates to support some improvement, 
though perhaps not to the full length of the 
American proposals. He believed that some 
improvement in the standard of subdivision 
would come. 

Mr. E. W. Blocksidge commented that 
the abolition of all lifeboats except the 
original Class “IA ” was a great step in the 
right direction. All lifeboats were to be 
attached to davits and greater use made of 
motor lifeboats. The keynote of the Regula- 
tions, in respect to the ready availability of 
the life-saving appliances, was of great 
importance. It was noted with regret that 
buoyant apparatus would not be carried on 
cargo boats. He was well aware of the fact 
that there was boat accommodation on cargo 
ships for double the number of the crew ; 
that provision was inserted in the early 
Regulations because the davits then fitted 
need not be mechanically operated against 
a list. He was also aware that radial davits 
would be abolished on all cargo ships more 
than 150ft long, which would provide a 
better opportunity to use both sides of the 
ship for launching the lifeboats. He sug- 
gested, however, that by the experience 
gained during the war years, which had 
emphasised the importance of the available 
time factor, some provision should be made 
for buoyant apparatus on all cargo ships, 
irrespective of size. He was gratified that a 
higher standard of safety would be insisted 
upon in passenger vessels engaged on short 
international voyages, which included cross- 
Channel steamers carrying large numbers of 
passengers ; those vessels had always pre- 
sented a serious problem to the Administra- 
tion. Presumably some consideration had 
been given to the commercial interests con- 
cerned by permitting the vessels to carry a 
large number of passengers in excess of the 
boat accommodation, the difference in num- 
bers being provided with buoyant apparatus, 
with an addition of 10 per cent of the total 
complement, being 15 per cent less than the 
requirement for ordinary passenger ships. 
Finally, on the concession given in special 
cases for ships to carry two lifeboats under 
one set of davits, he urged that such an 





arrangement was not to be recommended 
unless separate falls were fitted for each 
lifeboat. 

Mr. 8S. A. Hodges said criticism was made of 
the 1929 formula for Criterion of Service, 
chiefly on the grounds that it did not pro- 
perly grade ships as between the passenger 
and the cargo functions. Other critics had 
thought a Criterion of Service unnecessary, 
and that all passenger ships exceeding a 
certain length should have not less than a 
two-compartment standard of subdivision 
and the remainder at least a one compart- 
ment standard. The American proposals did 
not depart from the present factorial system, 
and only suggested a Criterion of Service 
formula more sensitive to numbers of 
passengers. The standards of subdivision 
adopted for passenger ships must provide 
reasonable safety, must not interfere with the 
practical operation of the ships, and some 
regard must be paid to the great scientific 
improvements made in navigational aids. 
In those circumstances great caution was 
necessary before any radical alteration was 
made on the Criterion of Service Numeral 
formula and in the corresponding factor of 
subdivision. For all practical purposes all 
passenger ships of more than 650ft in length 
had a two-compartment standard of sub- 
division. In addition, for many years 
British Regulations had demanded a two- 
compartment standard in ships carrying 
very large numbers of passengers on home 
trade voyages; the latter requirement had 
been incorporated in the new Convention, 
Referring to the foreign-going ships up to 
600ft in length, which were practically all of 
mixed type, he said the modern tendency was 
to place the passenge1 accommodation above 
the bulkhead deck, thus eliminating poten- 
tial sources of danger below the bulkhead 
deck, such as side scuttles, discharges, water- 
tight doors, &c. It seemed much more 
important, in the light of experience regard- 
ing damaged ships, to pay more attention to 
those matters than to the value of the factor 
of subdivision, having regard also to the 
assumed values taken for permeability. For 
example, he regarded the prohibition, in the 
1948 Convention, of ordinary cast iron for 
ships’ side fittings as of equal importance to a 
moderate reduction in the factor of sub- 
division. He also mentioned the new British 
Standard Specification for side scuttles, 
based largely on work carried out in the 
Ministry of Transport over many years. 

The question of stability in the damaged 
condition, including the effects of unsym- 
metrical flooding, was of equal importance 
to that of adequate bulkheading. It had 
been given very great attenton by the 
Ministry of Transport over many years ; 
experience had shown that it was better that 
Regulations pertaining to it should be framed 














April 22, 1949 


in a general way and not by means of formula 
or by unduly restrictive rules. So far as he 
was aware, British passenger ships did not 
in general capsize after damage and flooding 
during the war, nor did permanent large 
hecling ensue to preclude the launching of 
the lifeboats; the evidence available 
appeared to indicate that the design of those 
ships, coupled with the requirements formu- 
lated by the Ministry, were effective in that 
respect. The existing British Regulations 
were drawn upon largely in framing the new 
Rules, except that it was now required that 
the investigation of the stability in a damaged 
condition must be made irrespective of the 
fitting of longitudinal subdivision. In prac- 
tice, however, that was largely catered for 
already, since in most cases longitudinal sub- 
division occurred in way of machinery spaces 
of considerable length and high permeability. 
In ships employed on short international 
voyages and carrying large numbers of 
passengers accommodated in several tiers of 
superstructure, the problem was extremely 
difficuit, having regard to the two-compart- 
ment standard of subdivision demanded. 
That might result in the raising of the bulk- 
head deck and the provision of higher free- 
board so as. to avoid the immersion of the 
margin line and consequent extensive flood- 
ing along the bulkhead deck in the event of 
side damage causing a large angle of heel. 

Mr. J. N. Jarvie commented on the point 
that the number of pumps required had not 
been changed and that, whilst each adminis- 
tration might make Rules relating to the 
diameter of bilge suction pipes, in the new 
Convention the formule long given in the 
British Instruction on the survey of passenger 
steamships for determining the diameters of 
the pipes had been quoted. He said that 
was an instance of the many compliments 
paid to British practice. The section dealing 
with electrical installations was entirely new. 
As Mr. Daniel had said, the Conference had 
decided not to introduce an electrical specifi- 
cation for ships’ machinery, but to make 
Regulations to ensure that the services 
essential for safety would be maintained 
under emergency conditions, and that safety 
from electrical hazards would be assured. 
When one considered the mass of detail that 
had been prepared laboriously by the various 
countries for that new section one was 
amazed that the resulting “‘ distillation ”’ had 
proved to be so acceptable in its flavour to 
all. 

Mr. W. Carter referred to the new pro- 
vision whereby the masters of cargo ships had 
to be provided with information, based on a 
stability and inclining test, which would 
help them to navigate and load their ships 
with safety. A similar requirement, he said, 
had applied to passenger ships since the 
earlier Conventions, but in 1948 it was 
extended to cargo ships. He wondered 
whether that requirement would go some 
way at least to meet the claim for a light 
load line which had been discussed recently. 
An annual return of shipping casualties had 
been published before the war by the Board of 
Trade, but had been discontinued since the 
beginning of the war. He was glad to learn 
that its publication would be resumed by the 
Ministry of Transport. Thus, we should be 
able to start again to build up a new series of 
statistics and records which would enable 
us to watch the progress of the new Con- 
vention by reference to casualties. 

Mr. Daniel, replying to the discussion, 
said that from the construction point of view 
the Convention did not impose a great deal of 
additional requirements on the shipowners 
and shipbuilders in this country. It did not 
increase the standards of British ships, 
except in respect of one or two points, but 
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was rather more a consolidation of what had 
been the practice. The main increase in the 
constructional features was in connection with 
the fire regulations. There was a feeling in 
some quarters that some slight improvement 
was possible in the standards of subdivision ; 
but he emphasised that the standards laid 
down in the Convention were minima, which 
must be complied with, and it was the prac- 
tice of competent designers to provide a 
margin. In general he believed that a 
margin was provided in British ships. Per- 
haps some of that margin would be taken 
up ; perhaps there was a case here and there 
for a slight increase in the standard, but that 
was a matter we should have to explore with 
other countries. The problem of life-saving 
appliances in short international voyage 
ships, carrying large numbers of passengers, 
was very difficult. Some of them had cargo 
functions to look after, which limited the 
extent of the watertight subdivision which 
could be provided. The thing to do was to 
make those ships as safe as possible. The 
cross-Channel ships, carrying only passengers, 
were made of the two-compartment type, and 
the Convention also required that now. It 
seemed that the present was not the time to 
introduce a lot of new constructional features 
into ships until we could see what new navi- 
gational aids could contribute towards safety. 

On Thursday morning, April 7th, there 
was a discussion on a paper by Mr. H. E. 
Skinner and Mr. J. Phillips on ‘‘ Merchant 
Ship Subdivision.” 

Mr. Skinner, introducing the paper, empha- 
sised that about 75 per cent of the merchant 
ships of this country were less than 400ft 
long, and they would sink if struck in any 
one major compartment. A further 23 per 
cent of British ships lay between the limits of 
400ft and 500ft, and they were doubtful 
survivors if struck in any one compartment. 

Sir Andrew Common, speaking as a ship- 
owner who had to provide a ship to satisfy 
cargo users, said the cargo users were not 
necessarily always commercial people. Great 
demands were made during the war by the 
military authorities for space and for the 
lifting of gargantuan war materials, and 
those demands seemed to grow from year to 
year. So that the problem should be 
approached with some caution. We must 
remember the purpose for which a ship was 
intended. The difficulty during the war was 
to find enough ships with holds long enough 
to accommodate locomotives and tons of 
other things which the authorities wanted 
moving, with the result that in many cases 
we were forced to carry those very heavy lifts, 
not in the holds or bottoms of the ships, but on 
the decks. Ingenious devices were fitted for 
securing those heavy weights to the decks, 
sometimes so successfully. that when the 
things went overboard they took the deck 
with them! Everybody must have war 
considerations still in mind, and _ before 
coming to any decision we should go to the 
military authorities and ask what were the 
sizes and weights of the things they would 
expect to be carried in the next war. Sug- 
gesting that the authors’ pictures concerning 
safety of cargo ships were not borne out by 
the list of casualties, Sir Andrew said it was 
germane that the underwriting premium for 
total loss on a cargo ship was 15s. per cent 
against all risks; and, of course, the sub- 
division would not save a vessel against all 
risks. So that we could not say that the 
cargo ship was a really unsafe ship, and we 
must have regard, not to absolute safety, but 
to reasonable safety, always bearing in mind 
what a ship had to do. In regard to tonnage 
regulations, some owners would be willing to 
carry their bulkheads up to the top deck 
were they certain they could get the tonnage 
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franchise which was allowed the shelter 
decker. 

Sir Charles S. Lillicrap believed that when 
the next war came, if it came, the biggest 
menace to this country would again be that 
of the submarine. It seemed, therefore, a 
matter of common prudence to put into 
practice the wise principle of the Inter- 
national Convention, “‘ That ships shall be 
as efficiently subdivided as possible, having 
regard to the nature of the service for which 
they are intended.’ As to the difficulty of 
finding enough ships during the war to carry 
certain items such as locomotives and other 
large cargo, ships having sufficiently long 
holds, we should always be faced with emer- 
gencies of that sort; but that was not the 
slightest reason why we should not go for sub- 
division of our ships which would give us a 
better standard of safety. It was clear from 
the information in the paper that a great deal 
could be done without affecting the earning 
capacity of the ships. He believed a number 
of shipowners would agree that it was possible, 
with some care in the early stages of design, 
so to position the bulkheads that a better 
standard of safety could be achieved than 
we had to-day. One was impressed by the 
number of occasions where ships just failed to 
be reasonably efficiently subdivided because 
of one compartment. The main hold in 
cargo ships had been dealt with by the 
authors, but in passenger ships it was often 
the main machinery spaces. Several owners 
had told him they always had their machinery 
spaces as small as possible. On the other 
hand, he had learned from his marine engi- 
neering friends that that was not necessarily 
so. One might say that there has been no 
general call for space reduction. Perhaps it 
could be said that if the proposals in the 
paper were made operative they would have 
a beneficial effect in giving advantage to 
those designers of ships and engines who 
extracted the maximum value out of the 
space available. He could not but believe 
that the time was overripe for a drastic 
revision of tonnage regulations, for there was 
no doubt that they had a deleterious effect 
on the safety of a ship. 

Mr. G Daniel felt that the authors had 
painted rather too sombre a picture on the 
safety of merchant ships, particularly in 
regard to cargo ships. They had said in 
effect that 75 per cent of cargo vessels were 
less than 400ft long, and that the majority 
of the ships were not of unity standard ; 
therefore, if they were holed, they would 
sink. He regarded that as rubbish. 

More casualties were due to stranding than 
to collision or anything else. Practically all 
ships of any size had double bottoms through- 
out, and the positioning of the bulkheads had 
really no effect from the stranding point of 
view ; but from the collision point of view 
the positioning of the bulkheads was import- 
ant. Giving figures to put the picture in its 
proper perspective, he said that during the 
ten years before the war five British ships of 
more than 3000 tons (which might be from 
300ft to 350ft long) were lost due to collisions ; 
in the three years since the war (1946-1948) 
we had lost two ships of over 3000 tons by 
collision. During the war years (1939-1945) 
there were thirty-five such ships lost by 
collision. He felt that most shipbuilders, in 
designing cargo ships, had regard almost 
entirely to the requirements of the owners— 
the positioning of hatchways, masts, derricks 
and so on. Those features affected the 
positioning of the bulkheads; but he 
doubted whether many owners gave direct 
consideration to the positioning of the bulk- 
heads from the flooding point of view, and 
that was something which might very well 
be corrected. If there were a simple method of 
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ascertaining the positioning of the bulk- 
heads from that point of view, he was sure 
all owners and builders would agree to apply 
it. 

Mr. R. B. Shepheard refuted any idea the 
authors might have that there was any com- 
placency. He said that at the 1948 Con- 
ference on Safety of Life at Sea they were 
considering safety under peacetime con- 
ditions. We must bear in mind, of course, 
the possibilities of using cargo ships during 
war ; but he asked what length of damage of 
a ship’s side the authors considered likely’ to 
occur under war conditions, and whether 
they felt the proposals they had made would 
preserve, even under war conditions, the 
safety of ships? On passenger ships the 
authors quarrelled with the factor of sub- 
division laid down in the 1929 Convention and 
reaffirmed last year. The subject was fully 
ventilated during the 1948 Conference and 
would receive much further study, the results 
of which could in future be reviewed periodic- 
ally through the improved machinery laid 
down in the new Convention. The authors 
proposed to throw overboard the principles 
laid down by the 1912 Bulkhead Committee— 
and applied effectively to many varieties of 
ships over the last twenty years—that the 
factor of subdivision should increase with the 
length of the ship and also with the number 
of passengers carried. They suggested; irre- 
spective of the number of passengers, a two- 
compartment standard over about 400ft, 
depending on the draught/depth ratio, and 
that d/D as such should be the factor which 
determined the factor of subdivision. He 
asked if the authors had explored the reper- 
cussions of those proposals on the complex 
design and operating requirements of those 
and other ships. The criterion of d/D was, 
in his view, too arbitrary, and would penalise 
certain well-defined classes of ships, of which 
he gave examples. Furthermore, if the 
draught in design were reduced in order to 
obtain a more favourable floodable length, 
the factor of subdivision would automatically 
be affected, thus nullifying to some extent the 
intended improvement. Whilst the paper 
contained really practical proposals in certain 
respects, he felt that by introducing such 
proposals as a fundamental change in the 
load line requirements and in other directions 
the authors had spoiled the effect which they 
might have achieved by restricting their 
suggestions to something more practical and 
realistic for peacetime conditions. 

Mr. W. Muckle asked if the authors had 
considered, in connection with the shelter 
deck type of ship, the possibility of using a 
watertight deck. Assuming that the deck 
could be made watertight, it was possible to 
attain a two-compartment standard, of 
having watertight hatches on the second 
deck. In these days of welding there would 
seem to be very little difficulty in making the 
second deck of a shelter deck ship water- 
tight. A vessel in a damaged condition, in 
very rough seas, might have the hull stresses 
very considerably increased. He did not 
feel that that was a matter for which we 
could legislate, but it had to be borne in 
mind. 

Mr. H. E. Steel suggested that there was 
no magic in unity standard or in two-com- 
partmentation on standard assumptions ; 
1-3 compartmentation might be 2 compart- 
mentation with a cargo of kernels and less 
than unity with scrap steel or billets. Blast 
might be blanketed in the first ship and not 
in the second. The solution lay in as high a 
standard of subdivision as was practicable in 
every cargo ship. 

Mr. Skinner replied shortly. 


(To be continued) 
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Dynamic Principles of Machine 
Foundations and Ground* 


By J. H. A. CROCKETT, B.Sc. (Eng.),t and 
R. E. R. HAMMOND} 


(Continued from page 413, April 15th) 


AcTION OF SPRING-WEIGHT SYSTEMS 
(OscILLATIONS) 


Double Spring-Weight System Damped.—The 
action of a double spring-weight system, as in 
Fig. 11, is that any oscillation is shared accord- 
ing to the respective weights and spring con- 
stants. Moreover, oscillation of both weights 
is practically synchronous, but may be in 
opposite phase—so that both may move 
together, or while one goes up the other may 
move down—always provided that they are 
well out of the resonance zone with the inducing 
frequency. Fig. 12 shows that with one phase 
the intermediate spring is compressed more 
than with the other. The system comprises 
the top spring weight and also the lower spring- 
weight spring, so that there are two extra 
resonance peaks (Karman and Biot, 1940). 
In practice there is also internal damping of 
the springs, particularly for cork, rubber, &c. 
(Crockett and Hammond, 1947, and King, 
1938). 

A Triple Spring-Weight Industrial Installa- 
tion.—An opportunity occurred in 1944 
(Andrews and Crockett, 1945a and b) to observe 
the movements of a machine and of its founda- 
tion comprising three successive weights and 
springs, the top weight being 250 tons, the 
middle 220 tons, and the bottom weight 1100 
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FiG. 11——Double Spring-Weight 


tons of concrete in addition to the active 
ground, which probably amounted to a further 
1000 tons. The upper spring was an oak pad 
3ft thick, the middle spring was 6in of cork, 
and the lowest was provided by the medium- 
stiff clay on the site. 

A downward impulse to the top weight of 
the system set all the parts oscillating at their 
own natural frequencies, and with sufficiently 
small amplitudes to be reasonably linear. The 
vibrograms in Fig. 13 show that they all shared 
the movement ; every member oscillated with 
the same frequency, and in this instance with 
no phase difference, as the initial impulse was 
all in the same direction. This agrees with the 
published theory of a triple spring-weight 
system ; by using an oscillator a phase differ- 
ence of up to 180 deg. might have been excited 
between the weights, and that would not have 
been so simple to interpret. 

* Anti-Vibration” Foundations.—The main 
design problem is to select convenient size and 
stiffness for the weights and springs, thereby 
ensuring that the movement of the lowest weight 
is small enough to prevent troublesome ground 
vibrations. Furthermore, resonance must not 
be allowed between the normally running 
machine and the spring-weight system, nor 
with the ground, while the self-frequency of 
any adjacent structure and its chief harmonics 
can be nearly as important as those in the 
ground. None of these can be substantially 
altered, but fortunately the top spring and 
weight can be varied considerably. Although 
it is possible to increase Wg as already described, 
so many complications are involved that this 





* Institution of Mecharical Engineers, April 8th. 
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t Technical writer; formerly Temporary Assistant 
Engineer, Grade I, Chief Scientific Adviser's Division, 
Ministry of Works. 


April 22, 1949 


method may be justified only where limited 
reductions of vibration are required. 

An interesting plant recently installed 
(Crockett and Hammond, 1947) comprises 
five large air compressors, some balanced in 
part horizontally and others vertically, cach 
mounted ‘rigidly on a large concrete block, 
These blocks were poured into a previously 
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FIG. 12—Displacement of a Double Spring-Weight System 


prepared lining of slab cork, each concrete block 
and compressor unit thus forming a complete 
sprung entity in itself; each unit is separated 
from its neighbour and from the main founda- 
tion as well as from the surrounding concrete 
retaining walls. In _ effect, the oscillating 
system comprises five spring weights mounted 
on a lower single large spring weight. The 
intermediate springs of cork between the upper 
and lower weights have a very high spring 
constant or stiffness, and it is inevitable that a 
high proportion of the energy of the lack of 
balance of the machine should be shared with 
the lower weight, or main foundation, and so 
with the ground. This causes a large amount 
of the vibrational energy to be transmitted to 
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The bottom is the foundation ground 


FIG. 13—Displacements of the Parts of an Industrial 
Triple Spring-Weight System all Hawing the Same 
Frequency 


the ground outside the active zone of the 
system, and that is undesirable. An air space 
all round the sides of the blocks would be better 
than cork, thereby eliminating all side spring 
connection. 

In addition an attempt to reduce the bottom 
weight movement had been made by providing 


















ad 


ry S 


ly 


a et, i i i 











April 22, 1949 


a large foundation block, and employing bulb 
piles in order greatly to increase the active 
ground weight. Although this appears to be 
sound practice, two possible difficulties arise, 
namely, the ground immediately under the 
main block may settle by the vibration, causing 
a cavity or discontinuity, and hence a reduction 
in the weight of the active ground bulb, and 
also the piles are susceptible to lateral instability 
and bending to an extent which it is impossible 
to estimate accurately. Andrews and Crockett 
(1945) have measured bearing piles buckling 
dynamically at their centres, and Rausch 
(1943) refers to top bending; in both cases 
the unsatisfactory behaviour is due to the 
disproportionate horizontal weakness, which 
would hardly be remedied by a few raking 
piles. Should vibration around the top of the 
piles form a cavity, additional static and 
dynamic loading will be imposed on the piles ; 
on the other hand, Williams (1932) gave 
measurements to show that piles sometimes 
tend to settle towards a limiting value under 
top applied vibration. With the present inade- 
quate knowledge, these two kinds of settlement 
cannot be matched, and unless the entire 
installation is balanced, symmetrical, and of 
even quality throughout, any such settlements 
will almost certainly be uneven. 
Unfortunately, it is not yet possible to calcu- 
late satisfactorily the constants for the cork 
springs used around and under the concrete 
blocks for such a foundation, owing to lack of 
knowledge of almost all the mechanical pro- 
perties of cork. The machine for which vibro- 
grams are shown in Fig. 13 has a cork spring 
pad surrounding the sides of and underneath 
the middle block ; this is a fairly common and 
convenient method of building “‘ anti-vibration”’ 
machine foundations. The stiffness, however, 
is so great that the movement of the ground 
and the bottom concrete is only reduced by 
about 30 per cent. Such thin compression- 
spring pads of large area are usually too stiff 
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(a) Rotation only. 

(b) Right to left translation plus anti-clockwise rotation. 
(c) Right to left translation plus clockwise rotation. 

(d) Two centres of rotation for an unsymmetrical system. 


Fic. 14—Rotational and Translational Freedom of a 
Sprung Weight 


in practice, particularly when they have to 
work in conjunction with other pads in shear 
along the sides of the block. 

The Complex Oscillational Problem in Prac- 
tical Design.—Vertical oscillations only have 
been discussed for the spring-weight systems, 
but in practice each weight may oscillate in 
translation in each of the three dimensions and 
also in three rotational degrees. Thus, for the 
simplest possible arrangement of a single 
spring-weight system there are 6 degrees of free- 
dom, and for a triple spring weight there are 18, 
but there are very many more real roots to the 
equations of frequency. At present, neither 
spring constants of ground nor compressional, 
torsional, shear or damping properties of spring 
pad materials such as asbestos, cork, felt and 
timber are known. 

The fundamental and harmonic oscillations 
of a simple linear system initiated by an impulse 
are not complex compared to those induced by 
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continuous oscillations. In a machine founda- 
tion having 12 degrees or 18 degrees of freedom, 
unsymmetrical proportions, harmonics, variable 
conditions, non-linear spring constants, and 
damping, any accurate computation of oscilla- 
tional behaviour is impracticable ; if a single 
dimension be changed, the movement may be 
entirely altered. The authors consider that 
this evidence shows the limits within which the 
designing engineer is constrained to work. It 
is probably only practical to calculate, in all 
degrees, a single spring-weight system, whereby 
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(a) Horizontal translation isolation. 
(6) Horizontal rotation isolation. 


Fic. 15—Suspension of the Weight from Springs by 
Suspension Rods 

adequate control may be exercised over stress, 

frequency, and amplitude of movement, using 

only springs or resilients of which the static 

and the dynamic properties in all directions 

are adequately known. 

In order that the dynamic load on to the 
ground should be minimised by a single spring 
weight, the natural frequency of this should 
preferably be not more than one-third of the 
lowest measured on the site in any of the 
6 degrees. If any of the self-frequencies in the 
other 5 degrees can be determined for the ground, 
and one of them is lower than the vertical self- 
frequency, then those of the spring weight should 
be lowered accordingly. 

If the whole weight, as in Fig. 14a, can be 
sprung level with and symmetrically about its 
mass centre, the system has one rotational 
frequency round its mass centre, independent 
of its translational frequencies ; but for a lower 
position of the springs there are two rotational 
and two translational frequencies inter-related, 
different phasing producing the effects as in 
Figs. 146 and c, to second order terms. If the 
supports are unsymmetrical on the mass centre, 
there may also be two centres of rotation, one 
between and one outside the supports. Hori- 
zontal movement can also be controlled by 
suspending the weight from springs by suspen- 
sion rods which function as the length com- 
ponent of pendulums, as in Fig. lia. This 
method also controls the rotational oscillation 
in the horizontal plane, but if the bars are of 
different lengths and situated at varying radii 
from the mass centre, as often for reciprocating 
engines supported along each side, there will 
be a number of possible natural frequencies, 
and the system tends to become unstable, 
resulting in undesirable liveliness which demands 
periodical accurate tuning or rebalancing. 

Modern Trend in  Oscillation-Controlled 
Foundations.—All oscillation-controlled founda- 
tions require a good base plate, a concrete 
block or other type of balance weight arrange- 
ment, and a main, pit type foundation in 
contact with the ground. Helical or volute 
springs and spring pad materials can be used 
directly under the machine or top weight, but 
leaf springs must be used with suspension bars 
as they are unable to oscillate usefully in either 
longitudinal or lateral directions. Springs and 
materials having a wide damping range are 
obtainable, but added damping by rubber or 
oil dashpots is sometimes advisable. In all 
arrangements it is probable that an air gap all 
round the weight is best ; this also allows for 
access to the resilients. The oscillational move- 
ment must be so balanced that all controlling 
gear and machine services or connections remain 
adequately effective for convenience and 
efficiency. 

Fig. 16 shows an economical method of 
supporting and controlling any unsymmetrical 
plant, whereby the machine, the impulses 
imparted to the ground, and the total mass 
distribution, are all symmetrically arranged ; 
calculations are thereby simplified. This 
method can be further simplified by supporting 
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at the level of the mass centre, when rotations 
and translations remain separated. 

Sometimes a badly balanced machine must 
be used on a site having about the same self- 
frequency ; the solution may be to use soft 
springs with dampers of oil or other type, so 
that the tendency to oscillation build-up may 
be avoided, although all other conditions exist 
for resonance. The most practical answer may 
be to have mass-produced controllable dampers, 
using oil, for example, and working with soft 
springs, a light weight, and a light but large 
area main, pit type foundation resting in the 
ground. 


CONCLUSIONS 


It is now possible to lay down principles of 
design for the foundations of reciprocating 
machinery, logically based on the twin prin- 
ciples of oscillation and stress waves : 

(a) Any machine foundation system can 
be considered as a series of weights and springs, 
susceptible to reasonably simple vibration 
analysis. The size and proportion of each part 
may be suitably designed for specific require- 
ments, and a satisfactory type of springing 
and damping can be selected; the spring 
constants of the springs or of the spring pads 
may not necessarily be linear in their action, 
nor will they all have simple damping 
coefficients. 

(b) Every component of a _ spring-weight 
system may contribute to oscillation in 6 degrees 
of freedom, and this must be taken into account 
at every stage of design. 

(c) The ground is in itself a spring-weight 
system, of which the self-frequency or the range 
of self-frequencies for each site must be deter- 
mined and checked periodically during the 


‘construction period. These frequencies are 
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Fic. 16—Symmetrical Foundation System for Unsym- 
metrical Plant 
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not likely to be susceptible to much change by 
the foundation. 

(d) The ground, and any foundation in or 
upon it, can most probably oscillate at deter- 
minable frequencies in 6 degrees of freedom. 

(e) Resonance between ground and machine 
should be prevented if large amplitudes of 
oscillation and loss of power are undesirable in 
the machine. 

(f) Resonance between the ground and the 
machine should be prevented if settlement is 
undesirable, particularly where large amplitudes 
are present. 

(g) Resonance between ground and machine 
should be prevented if interferences with 
nearby machines, instruments, structures and 
property are to be minimised. 

(h) If resonance between ground and machine 
cannot be avoided, the basic methods commonly 
used in other spring-weight systems can be 
adopted. 

(i) Simple design is the best; a single rigid 
body with 6 degrees of freedom can be calculated 
as in the standard textbooks. Double and 
treble-body systems can be used only as a 
guide to possible action, but multiple-body 
foundations are apt to become unstable, and 
hence their movements unpredictable. 

(j) Stress waves must be considered at all 
stages of design, to ensure that their reflection, 
refraction and diffraction do not build up 
locally, particularly to focal points. Stress 
waves occur in three dimensions, and are 
usually compressive, tensile and shear. 

(k) Boundary surfaces should be as accurate 
as possible to avoid local stress concentrations 
and chattering. 
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ON OBSERVATION 


THE space that separates the various 
sciences, one from the other, grows less and 
less daily. That is especially true of engi- 
neering, upon whose threshold stand many 
of the other sciences. Amongst them we 
number surgery, which is akin to mechanical 
engineering, in that manual skill is as 
important to the surgeon as it is to the engi- 
neer, and because many surgeons have shown 
in the design of mechanical equipment for 
their high craft an inventiveness of which an 
engineer would be proud. It is with notable 
pleasure, then, that we acknowledge the 
receipt of a copy of the Hunterian Oration, 
which Mr. H. 8S. Souttar, Senior Surgeon of 
the London Hospital, delivered in London a 
few weeks ago. If we may venture to say so, 
it is an admirable example of what a memo- 
rial lecture should be, never abstruse, never 
diffuse, and coming well within the compre- 
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hension of a general audience. It opens with 
a@ concise review of John Hunter and 
the age in which he lived and of the con- 
temporaries in his own profession with 
whom he worked. Then it passes to some 
acute reflections upon the part that observa- 
tion plays in the progress of knowledge, 
taking John Hunter’s surpassing power in 
that respect as its text. 

A familiar definition of science is that it is 
the ability to recognise resemblances and 
differences. As Mr. Souttar remarks, ‘‘ Obser- 
vation itself demands a background of con- 
scious knowledge.” On this background is pro- 
jected a host of phenomena. The observer 
begins by selecting those that appear to him to 
be constant. On these he founds laws, that 
from time to time are consolidated into great 
generalisations, such as universal gravitation. 
That, indeed, was, of all generalisations the 
grandest recognition of resemblance that 
man has ever made, the recognition that the 
forces which constrained all heavenly bodies 
in their courses were the same as those that 
made an apple fall. It is the constant 
endeavour of scientific philosophy to increase 
the background of knowledge; it seeks ever 
to find new generalisations ; to harmonise, on 
a large scale or a small one, the divagations 
that Nature appears to present. The first 
step is to recognise differences. That is the 
business of induction, of the experimentalist 
and researcher. Deductive philosophy plays 
its part later by attempting to blend into a 
generalisation the ascertained facts. Now the 
recognition of differences calls for observa- 
tion, a far, far, less easy thing than might 
appear, the fruit of a gift given to few men 
and the proper keynote of education in 
research. Mr. Souttar takes an excellent 
example. “ The mere fact that our attention 
has been attracted shows that something 
unusual has occurred, either in the external 
world or in its impact on our mentality. It is 
usually the latter, for Nature is very con- 
servative and rarely allows a variation, but 
in any case, the important fact is that to us 
the event was exceptional. I suppose that 
for countless eons of time men watched the 
stars stream across the sky before one of these 
men noticed that one of the stars had moved 
from its place. But notice that that man 
himself must have watched the stars for 
years till their permanent relation was fixed 
in his mind and he was startled to find that 
one had changed its place.” In the past 
there was great opposition to all who criticised 
accepted belief and ventured to inquire into 
the order of Nature, but to-day we are con- 
tinuously expanding the boundaries of our 
knowledge; we have thousands of indi- 
viduals devoting their lives to inquiry and 
observation ; we add, each year, new sciences 
to the old and seek for alliances between 
them; we discover new elemental facts and 
new laws; we correct past errors and refine 
established discoveries. Yet, with all this, 
philosophers are still conscious that some- 
thing continues to elude us, some great 
generalisation which would weld into a magni- 
ficent whole all the knowledge that man in 
the patient centuries has acquired. tons 
have brought us but a little way ; how many 
more must be passed before the goal is 
attained ! 

Speaking from great experience as a 
teacher—and teachers in engineering will 
confirm his view—Mr. Souttar declares that 
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“ Even elementary observation is the most 
difficult thing for a student to learn, and 
trained observation is only slowly acquired, 
but it is a power at which every student 
should aim from the first moment, and of 
which every teacher should enforce the 
value.” He offers two essential factors in 
observation. The first is ‘ curiosity,” 
some men “ the breath of life,”’ and to others 
“anathema.” “‘ WRatever its true nature,” 
says Mr. Souttar,) “ it—curiosity—is un. 
doubtedly an instinct essential for fruitful 
observation and one with which every 
teacher should seek to inspire his pupils.” 
But it can only make the background; 
something more is required for fruitful 
observation, and that something is “ the 
training of the power of observation itself.” 
Post-graduate courses in research are now 
given in all our universities. It would be 
interesting to know what proportion of 
students—we have heard it put by an 
eminent professor at a very low figure—are 
fired with a consuming curiosity, and how 
many are content to do no more than learn 
the use of instruments and the technique of 
observation. The history of science shows 
how few are the really great observers. They 
are born, not made, and it would be idle to 
expect any form of education or training to 
produce, ab ovo, even one of them. But the 
advance of knowledge and industry demands 
many humble workers, and it requires that 
these workers shall be skilful in observation, 
even though they lack the fiery curiosity 
which inspires the great discoverers. 


THE INFLUENCE OF PAINT 

IF in our next few issues readers detect 
in our articles a certain unusual degree of 
optimism ; if it seems to them that we are 
showing an unwarranted tendency to over- 
look the influence of depressing factors 
upon the national situation and taking too 
lightly the severe pronouncements of Sir 
Stafford Cripps; if, in fact, we seem deter- 
mined to see only the lighter side of the 
future of the engineering industry, we hope 
we shall be forgiven. For readers can be 
assured that this lapse from our usual 
attempts to maintain a more balanced out- 
look will be only temporary. Nor, as they 
might be inclined to guess from a glance out of 
the window, has the coming of spring very 
much to do with it. More particular reasons 
have prevailed lately to breed in us a more 
than usually sanguine state of mind. During 
the war our office experienced the effects of 
quite near misses from two of Hitler’s secret 
weapons. It is true that soon after the war 
ended the worst of the damage was put 
right. At least the wind and the rain were 
excluded and the heating system was 
thus made capable of keeping the place 
warm. But partial methods, designed to 
rectify only the major damage could not efface 
the mingr injuries. For years we have been 
working in what we now begin to appreciate 
was a grim-looking office, whose ceilings and 
walls were blackened with bomb dust, 
whose partitions, besides being infirm, lacked 
here and there a pane of glass and whose 
plaster was cracked, broken and discoloured. 
We are now in the throes of redecoration 
and already certain rooms show the benefit. 
They seem larger, more airy and altogether 
pleasanter to work within. Until, then, 
we settle down into familiarity with these 
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novel conditions, it must be forgiven us 
if we tend a little to effervesce. 


The conditions under which human beings 


live and work certainly have a psycho- 
logical influence upon their outlook. That 
truism, so often stated, has been given a 
new point for us through our present ex- 

rience. Even while, at the tyrannical 
behests of plasterers and plumbers, elec- 
tricians and painters, we, the editors, 
vacate our familiar rooms to crowd in upon 
those of others, until the work be com- 
pleted, we are jubilant to see how much 
brighter those rooms earliest finished have 
become; and horrified, indeed, to realise 
how poor by comparison seem those condi- 
tions to which insensibly over the passage 
of the wartime years we had become accus- 
tomed. Fortunately, the editorial staff 
in this office always, even in those cheerless 
days, when blackout boards and curtains 
cut out light and air, made up a co-operative 
and a cheerful company. Yet we can feel 
quite certain already that in our redecorated 
offices it will be easier to put up with those 
little annoyances and minor irritations to 
the temper that seem inseparable from the 
doing of a job of work. Small groups have, 
of course, an advantage in maintaining 
team work in unsatisfactory conditions. 
The editorial work even of so large a weekly 
journal as THe ENGINEER can be carried 
out by so small a team of editors that each 
can know his colleagues with some degree 
of intimacy. There is then the less reason 
that any trouble should arise through the 
irritation of unsatisfactory surroundings. 
But how different is the situation where 
large numbers are employed! For the 
probability of friction is, we think, multi- 
plied when large numbers are involved and 
when each man each day must have dealings 
with considerable numbers of his fellows. 
For then natural human sympathy has less 
to feed upon. There is lacking some of that 
intimate knowledge of another man’s affairs 
that, in a smaller group, will cause a man to 
make as much allowance for the ruffled 
temper of a colleague who has been irritated 
by some trivial accident of fate, as for 
another who is really worried by the sickness 
of a child or the ill health of a wife. 

There is, we think, a moral to be drawn 
from our own reaction to so simple an 
improvement as a cleanly distempered wall, 
a nice, white ceiling, and a partition now 
solid enough to exclude the clatter of type- 
writers, and the irritating half-heard chatter 
of womenfolk over their “‘ elevenses.” The 
moral, indeed, is one that has already been 
drawn and acted upon by many an engineer- 
ing firm. It is not merely that in clean and 
pleasant surroundings men may be a little 
healthier in body and a little more willing 
to work harder or for longer hours, nor only 
that by taking a greater pride in the ap- 
pearance of the machines they use they may 
improve their performance. There is, too, a 
greater health of mind and less chance, there- 
fore, that in times of sfress or under the mis- 
fortune of a misunderstanding tempers may 
crack and tact fail. A great part of 
successful management lies in the promotion 
of the confidence of employees and the 
creation of conditions that encourage team- 
work. Undoubtedly the growth of pride 
in the achievements of a factory plays its 
part in welding employees into such a team. 
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But cannot pride in the appearance of a 
factory inside and out also play a part ? 
What a lot may be done for the cause of 
human co-operation by the mere applica- 
tion to surrounding pillars, walls and 
ceilings of a nice, clean coat of paint. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


“ BRITAIN’S ENERGY ” 

Sir,—Mr. E. F. R. Townshend’s letter in your 
April Ist issue contains a number of statements 
which seem to call for correction. 

First, your correspondent speaks of ‘ the 
more criminal attribute of electrical heating, . . . 
that it devours about twice as much coal per 
unit of heat delivered as does gas.”’ In fact, 
even members of the gas industry now admit 
that the efficiency of gas production does not 
exceed 50 per cent, and if the working efficiency 
of the conventional gas fire is taken as 40 per 
cent (cf. Simon Report), the ‘‘ overall thermal 
efficiency ’’ comes to 20 per cent. For modern 
gas fires with convection a working efficiency 
of 55 per cent is claimed, resulting in an overall 
efficiency of 27} per cent, whereas for new 
electric fires, supplied from modern power 
stations, the corresponding value is 22 per cent. 

Secondly, Mr. Townshend states: ‘‘ Most 
domestic fires have been modernised .., so that 
it seems not unreasonable to suppose that the 
average overall thermal efficiency may now be 
somewhere in the region of 40 or 50 per cent at 
least.”” Reference to the Simon Report will 
show that half this figure is nearer to the truth. 
For post-war appliances efficiencies of 40 to 55 
per cent are claimed, but the number so far 
installed is, of course, only a small fraction of 
the total of solid fuel fires in use. 

Finally, Mr. Townshend calculates the effi- 
ciency of electricity production by assuming a 
calorific value of 14,000 B.Th.U. per pound of 
coal. In point of fact the average for all coal 
burnt at electric power stations in 1947 was less 
than 11,000 B.Th.U. per pound. 

P. ScuHrtier M.I.E.E. 

London, W.2, April 14th. 





Steel Supplies and the Ship- 
building Industry 


In a statement accompanying the annual 
report of Swan, Hunter and Wigham Richard- 
son, Ltd., the chairman, Sir Philip Wigham 
Richardson, Bart., observes that the question 
of steel for the shipbuilding industry is causing 
increasing concern. During 1948, he says, the 
amount of steel available for shipbuilding was 
cut drastically, and the position now is that 
‘‘we are struggling along with a little over 
60 per cent of the steel we require to fulfil our 
obligations.” Ifa higher allocation is not made 
in the second half of 1949, Sir Philip’s statement 
continues, it is clear that the company will 
arrive at the unfortunate position of having 
to lay off some of its men at a time when it has 
a full order book. It is a matter for surprise to 
shipbuilders, the statement comments, that 
their industry should not be placed in a position 
of higher priority in view of the vital importance 
of shipping to the country, and the substantial 
contribution made by the industry, not only to 
direct exports, but also to invisible exports 
earned by the ships built for British owners. 


——_@—_—___—— 


THe ‘“ ArunpDEL CastiE.”—The Union-Castle 
liner ‘“ Arundel Castle” left Southampton on 
Easter Monday for South Africa on her last trip as 
an emigrant ship. After completing the round 
voyage, she will proceed to Harland and Wolff’s 
yard at Belfast for reconditioning. She will be the 
last Union-Castle liner to undergo a refit after war 
service. 
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SHORT NOTICES 


District Heating in American Housing. 
National Building Studies, Special Report No. 7. 
His Majesty’s Stationery Office. Price 4s. 6d.— 
The supply of heat and hot water from a central 
station has only recently received popular 
attention in Great Britain. In the United 
States, however, the buildings in the commercial 
centres of the larger cities have long been heated 
from central boiler plants, and district heating 
of residential property is now becoming quite 
common. For this reason the Ministry of Fuel 
and Power arranged for a mission to visit the 
United States in 1947 to study installations and 
collect information, and the report of this 
mission has been issued with the above title. 
The aim of the mission was to present a factual 
account of existing schemes in the United States, 
assembling all possible relevant data, without 
forming conclusions on the merits, of such 
schemes when applied to the conditions in this 
country. The first part of the report gives a 
general survey of the scope of the inquiry, and 
the present position in America. Part II 
consists of six chapters describing individual 
schemes, which illustrate the wide range of 
applications of district heating in the United 
States. The selection of examples in this 
section has been influenced by the desire to 
choose areas where climatic conditions are 
similar to the British climate, and where low- 
rent, two-storey houses existed rather than 
multi-storey blocks of flats. The third part is 
concerned with the choice of heating systems 
and deals fully with the question of costs, 
including capital costs, reserve funds, and 
management, labour and fuel costs. Part IV 
gives technical information about heat losses 
from houses and the relative merits of systems 
using hot water and steam. Plant and installa- 
tions, control systems and the lay-out of dis- 
tribution mains are also considered in this 
section. There are eight appendices, and the 
report is illustrated with a selection of 
photographs and line drawings. 





Marking-Out Practice for Mechanics. By 
Tan Bradley and Norman F. Hallows. London : 
Percival Marshall and Co., Ltd.. 1949. Price 
3s. 6d. net.—The art of marking-out is not a 
difficult one, but there are many small points 
that may be overlooked by the beginner and 
several details of technique—the use of the 
vernier, sine-bars, &c.—that call for clear 
explanation. A certain amount of plane 
geometry is also essential. But for the rest 
common sense, and delicacy of touch, and sharp- 
ness of eye are the chief needs. This very 
practical little book will put the beginner on 
the right lines and help him in difficulties. We 
recommend it with full confidence. 
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Price 18s. 
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Load Control of Electrical Power Systems 


O provide for an increasing electrical power 

demand in an area supplied by a transmission 
system linking several distribution centres 
along an indirect route, it may prove econo- 
mical to install a reinforcing feeder, operating 
at a higher voltage than the existing system, 
and connected directly to a remote point of 
the network. The scheme is shown in Fig. 1, 
which represents an existing 33-kV system 
reinforced by a 66-kV feeder with transformers 
at both ends. 

When the inherent impedances of the two 
circuits are appreciably different, the two volt- 
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Fic. 1—EXISTING 33KV SYSTEM REINFORCED 
BY NEW 66KV FEEDER 


ages at the point of paralleling differ both in 
magnitude and phase relative to the voltage 
at the generating station. 

With this discrepancy between the voltages, 
either the circuits cannot be paralleled because 
of the disturbances that would occur during 
switching; or the load-sharing would be 
uncontrolled and the system could not be 
operated efficiently. To allow for paralleling 
and for control of load distribution between the 
circuits, it is necessary to be able to adjust 
one of the voltages either in magnitude only 
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FiG. 2—REGULATION BY QUADRATURE 
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or in both magnitude and phase. This voltage 
adjustment can be obtained by using regulating 
equipment in the reinforcing feeder. In prac- 
tice sufficient control can often be effected by 
in-phase regulation of the step-down trans- 
former output voltage, and any difference in 
phase between the two circuits simply results 
in a difference in power factor of the loads 
carried by each. With some systems, however, 
in addition to in-phase voltage regulation it 
is necessary to provide for adjusting the phase 
of the voltage by. injecting into the circuit a 
quadrature voltage at approximately 90 deg. 
to the transformer output voltage. For com- 
plete flexibility of load control both the in- 
phase voltage and the quadrature voltage have 
to be variable over a predetermined range. 

The in-phase regulation is effected either 





by tappings and tap-changing gear on the 
main step-down transformer, or by a booster 
connected into the feeder at some convenient 
point. The quadrature regulation, either lagging 
or leading as required, can be provided by a 
booster connected as indicated in Fig. 2 
(where only one phase is shown, for clearness), 
the voltage at right-angles to the line-neutral 
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FiG. 3—-VECTOR DIAGRAMS FOR QUADRATURE 


voltage of the supply being obtained by exciting 
the regulating transformer from the other two 
lines. 

The characteristics of the regulating equip- 
ments are determined by the relative impe- 
dances of the two circuits in parallel, since 
these control the drop and phase shift of the 
voltages. 

With the system shown in Fig. 1, it is assumed 
for the purpose of illustration, that the voltage 
drop at substation ‘“‘S ” 
is made up of a 6 
per cent resistive drop 
and a 3 per cent reac- 
tive drop. At a load 
power factor of 0-8 
lagging, the voltage of 
the busbars at. “S” 
will be 93-4 per cent of 
the generating station 


voltage at ‘‘B,” and 
leading it by 0 deg. 
41 min. Voltage 
drops and_ resultant 
voltage are shown at 
(a), Fig. 3. 


Assuming that the 
total voltage drop in 
the transformers and 
cables of the new rein- 
forcing feeder is made 
up of a7 per cent resist - 
ive drop and a 14 per 
cent reactive drop, the 
voltage at ““S ” is 85-7 
per cent of the voltage 
at “B,” and lagging 


it by 4 deg. 1 min. 
Voltage drops and re- 
sultant voltage are 


shown at (0), Fig. 3. 

The vector diagram 
(c) Fig. 3, shows that 
it will be necessary to 
boost the in-phase volt- 
age by 7-4 per cent, and to inject a voltage of 
7:65 per cent in a phase relationship 90 deg 
leading to bring the magnitude and phase of 
the voltage delivered by the new feeder into 
line with the other system, so that the two 
circuits can be paralleled without affecting the 
load carried by each. 

With the rapid extension of power systems 
combined in-phase and quadrature voltage regu- 
lation of reinforcing feeders is required to con- 
trol the loading of parallel circuits of unequal 
impedance. Developments have been made in 
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the design of equipment incorporated with the 
main transformer to form a compact unit, 





* The British Electric Transformer Company, 


Ltd., is now building this type of unit with 
improvements in design, resulting from experi. 
ence of operating requirements, especially 
with regard to reliability of tap-changing year 
to ensure that only the minimum of main- 
tenance will be needed. A typical example is 
the 20-MVA, 66/33/33-kV transformer init 
supplied to the N.W. Board of the British 
Electricity Authority. This unit has on-load 
tap changing gear for an in-phase regulation 
of 25 per cent, in 1} per cent steps; and incor. 
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Boost 


porates in a sub-compartment of the main 
tank a quadrature booster giving a 20 per cent 
voltage regulation in sixteen 1} per cent steps 
and allowing the phase of the voltage to be 
varied over 11 deg. 19 min. approximately. 

The in-phase tap changer is of the LS type, 
using an auto-transformer and two diverter 
switches for each phase to provide the bridging 
circuit during the transition from one tapping 
to another. The two single-phase diverter 





FiG. 4—20MVA TRANSFORMER INCORPORATING QUADRATURE BOOSTER 


switches are connected in series, and oil- 
immersed in one tank. The diverter switches 
are designed as oil circuit-breakers for dealing 
with the arc energy released during the making 
and breaking of the inductive auto-transformer 
circuit, and are capable of operating repeatedly 
for long periods without attention. 

A similar scheme is used for changing the 
booster tappings, the diverter switches being 
of identical design. A set of diverter switches, 
with the motor operating unit, is fitted on 
each side of the transformer, shown in Fig. 4. 
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Machine Foundations 


THE INSTITUTION OF MECHANICAL ENGINEERS 


T an extra general meeting of the Insti- 

tution of Mechanical Engineers on Friday, 
April 8th, a paper on ‘The Dynamic 
Principles of Machine Foundations and 
Ground,” by J. H. A. Crockett, B.Sc. (Eng.), 
and R. E. R. Hammond, was presented. 
The printing of an abstract of this paper was 
begun in our last issue and is completed on 
page 440 of this one. 


DISCUSSION 


Mr. F. S. Snow had had very considerable 
experience of the effects of vibration in 
buildings and various types of foundations. 
The building of Messrs. Gilbey’s at Camden 
Town, a quite modern block, some ten or 
twelve years old, adjoined the railway and 
was on a corner site; there was a consider- 
able amount of loading and unloading on 
the premises, the major portion of the 
vehicles being horse-drawn traffic of the 
type usually associated with breweries. It 
had been the endeavour of the architect 
and the engineer to minimise the vibration, 
and more especially the noise, by installing 
the whole of the building in a cork founda- 
tion similar to one illustrated in the paper, 
though much larger; but the effect of the 
load over a number of years had been to 
compress the cork to such an extent as to 
render it virtually useless for the purpose 
originally intended, and the settlement of 
the whole building amounted to some 
2}into3in. It had also been found that where 
cork was in contact with water it had dis- 
integrated and had gone into dust in parts, 
this being a further cause of settlement, 
with the result that the building, although 
of reinforced concrete, was considerably 
deformed and cracked in many places. As 
far as noise and vibration were concerned, 
the position was as it would have been in 
the first place if there had been no expensive 
cork foundation. The point he wished to 
make was that no particular system fitted 
every machine. In one case it was a question 
of using cork on the beds in the base without 
anything on the sides, leaving an air pocket 
all the way round, and in other cases, on 
the same bed of concrete, it was necessary 
to use timber, such as yellow deal or pine, 
and sometimes green elm, the green elm 
being end-grain, bearing on the concrete. 

A point which he did not think was 
cleared up in the paper was that when 
driving piles or even when there was 
machinery causing vibration adjoining 
a wall, one did not necessarily get the 
worst vibration close to the machine. Some 
kind of wave was set up, which the authors 
had endeavoured to explain, but which was 
still not very clear to him. At Adelaide 
House, at the corner of London Bridge, 
piles had been driven as close as lft 10in 
in series along a wall quite satisfactorily, 
without any difficulty ; but 200 yards away 
the Pilot Inn had fallen down. Perhaps 
the authors could explain how they had 
managed to do away with wave effects 
200 yards away, which was a matter that 
worried him at the present time. 

Mr. D. M. Chaddock (Ministry of Supply) 
said that artillery was a form of heat engine, 
a prime mover, and it required a foundation 
to take the very violent reactions of its 
action. Statically placed guns, coastal 
defence guns and anti-aircraft guns of some 
sorts were mounted on normal foundations 
of steel and heavy mass reinforced concrete, 





and the problem there was not outside the 
ordinary realms of civil engineering, although, 
of course, due care must be taken to dis- 
tribute the very heavy loads and stresses 
through the structure. But the mobile 
gun was in rather a different category in 
that it could not be taken to a prepared 
foundation and had to take its own founda- 
tions with it. The ordinary field gun or 
an anti-tank gun, and some sorts of anti- 
aircraft guns, formed their own founda- 
tions; they had to be light because they 
were mobile and they had to be in place on 
any type of soil which was not known in 
advance—it might be the Libyan desert, 
the silt of Holland, or even frozen conditions. 
The demand for minimum size and weight 
forced the artillery designer to use very high 
ground pressure. He had no choice in the 


‘matter, and the fact that he could do so 


with some measure of success might be due 
to the impulsive nature of the loading. 
When a gun was fired, the reaction was very 
violent and of very short duration. He asked 
the authors whether they had any informa- 
tion on the resistance of soils to loads of 
this description—high intensity loads of short 
duration, of perhaps one-tenth of a second. 
The designers were particularly anxious to 
find, if possible, any form of correlation 
between the performance of the soil to this 
type of loading and the more normal soil 
tests which were taken, such as plate- 
bearing tests, grading, and so on, so as to 
be able to tell in advance how successful 
or not the guns might be on a particular 
type of soil. He believed that similar prob- 
lems of short duration and high intensity 
loading also ‘existed in other applications, 
in the design of pavements and on aircraft 
runways subject to high loads. 

There were in the paper two points that 
particularly interested him and on which 
he would like to have confirmation from the 
authors. First, when they discussed the 
natural frequency of the soil in relation to 
the structure it was supporting, they sug- 
gested that the one mass system should not 
have a natural frequency of more than one- 
third of the natural frequency of the 
soil. As the average value of the soil 
was round about 20 c/s, that meant that 
one should endeavour to keep down 
the natural frequency of the structure on 
it to about 6 c/s. That was rather con- 
trary to present ideas in getting rigidity 
and stiffness. If one wanted rigidity and 
stiffness, at least in other branches of engi- 
neering, one aimed at high natural fre- 
quencies. He asked the authors whether 
it would be a good thing deliberately to 
reduce the natural frequency by introducing 
resilience into the gun-mounting structures. 
The natural frequencies were probably at 
present above 6 c/s and it would be easy 
to reduce them; but the problem was 
generally the other way round. The 
second point concerned the contribution 
which the active mass of the ground in the 
bulb of pressure made to the apparent mass 
of the structure. If he had understood the 
paper correctly, increasing the mass also 
lowered the natural frequency, and if the 
preceding argument was valid this should 
also be beneficial. He asked whether this 
was so, and, if so, by what practical ways 
could it be done, always bearing in mind 
that the structure had to be kept to a mini- 
mum in size and weight ? 
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Could the authors also give him any 
guidance in the specific case of a machine 
producing horizontal unbalanced reactions, 
as to the form the foundation might take, 
there being in this case no question of con 
sidering balancing on the lines suggested 
in the paper ? 

Mr. C. B. Brown suggested the desir- 
ability of preventing excessive change in 
the subsoil by some form of soil stabilisa- 
tion beneath the foundation. The stabili- 
sation of a large mass of subsoil by means 
of some sort of binder, cement or chemical, 
would obviously have the effect of increasing 
the size of the weight in the same manner 
as if the size of the concrete foundation were 
increased. It seemed that there might also 
be the possibility of increasing the spring 
effect of the soil by stabilisation with some 
suitable binder, which in itself had some 
degree of resilience. Certain bituminous 
or rubber compounds might fulfil that 
requirement. 

Mr. S. F. Foster said that there was no 
mention in the paper of anything about the 
shear waves in concrete. A diagram showed 
a tension wave in sand, which seemed 
rather difficult to conceive. He also found 
it rather difficult to understand how the 
tension wave was developed in the concrete 
in combination with the compression wave. 
He assumed that these waves were applied 
by the impact of the hammer or blow, and 
hence they were more or less applied to a 
point, and the conditions in the surrounding 
material must have some influence on the 
behaviour. 

Dr. R. Jones (Road Research Station, 
Harmondsworth) said he was very interested 
in stress distribution under various loadings, 
and at the Road Research Station they 
were hoping in the future to carry out com- 
préhensive tests on the measurement of 
stress distribution under compacting machi- 
nery, some of which would include the vibrat- 
ing type, and the results of which might be 
of interest to the authors. In a few pre- 
liminary tests they had obtained the dis- 
tribution of vertical stress under a frog 
rammer impulsive loading machine resting 
on homogeneous soil. The results were 
somewhat in agreement with the stress 
distribution shown in the paper. There 
was a recent paper by Dr. Fox dealing with 
this subject, in which stresses had been 
calculated not only in a homogeneous . 
medium but in a two-layer system repre- 
senting concrete resting on a soil foundation. 
The indication of hoop stresses was present 
in both cases. 

Mr. H. S. Hvistendahl (Brush Electrical 
Engineering Company, Ltd.) congratulated 
the authors on drawing attention to the 
important factor of the natural frequency 
of the soil, which most turbine engineers 
had not very much appreciated. He wished 
to put two questions to the authors. First, 
was the curve shown for the settlement 
of the soil as a function of the fre- 
quency a permanent settlement after a 
theoretically infinite time? Secondly, if 
one considered the soil as a spring and 
mounted a mass on it, one would expect 
the frequency to drop with the increase in 
mass. Was that so, or was the fact that 
one increased the mass, assuming the soil 
to be homogeneous, offset by the greater 
volume of mass which came into operation ? 

Mr. Crockett replied shortly and the 
mecting closed. 


———$—$— I —— 

Atu-STEEL Ramway CoacHEs.—All-steel, welded 
main-line corridor passenger coaches are now in 
production at the Derby works of British Rail- 
ways, London Midland Region. Initially 150 
are to be built at the rate of over one a week, and 
the first four coaches are already in service. 
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Physical Society’s Exhibition 


No. Il1I—(Continued from page 409, April 15th) 


_ week we conclude our short description 
of some of the exhibits shown at the Physical 
Society’s Exhibition, which was held at the 
Imperial College, London, from April 5th 
to 8th. 


Satrorp Exxectricat InstruMeEnts, Lrp. 


On page 409 of last week’s issue we described 
a watch rate recorder (exhibited by Dawe 
Instruments, Ltd.) for comparing the rate of a 
watch under test with the standard rate pro- 
vided by a self-contained crystal oscillator. 

Another method for the quick and accurate 
testing of watches and clocks, using similar 
principles of comparison, but presenting the 
results in a different way, is embodied in the 
G.E.C. electronic watch-timing equipment 
exhibited by Salford Electrical Instruments, 
Ltd., Salford, 3. 

In this instrument the alternating voltage, 
which provides the frequency standard, has a 
frequency of 20 c/s, and is supplied by a crystal- 
controlled oscillator and a series of frequency 
dividers. This voltage causes a spot to describe 
a circle twenty times a second on the screen of 
a cathode-ray tube. The brilliance of this 
circie is adjusted so that it is just invisible when 
a watch is not being tested. 

When a watch is placed on the test table of 
the instrument the “tick” is picked up and 
amplified, and the resulting signal is used to 
increase the brilliance of the spot so that it 
becomes visible at one point in its circular 
path. Then, since the circular trace is repeated 
at one-twentieth second intervals, the bright 
spot will appear stationary provided that the 
time interval between two ticks is an exact 
multiple of one-twentieth second. 

Accordingly, the spot remains stationary as 
long as the watch is keeping accurate time. 
Otherwise the spot moves in a_ clockwise 
or anti-clockwise direction, depending on 
whether the watch is gaining or losing, and the 
distance traversed by the spot in a fixed time 
as it moves round the circumference of the 
circle shows the rate at which the watch is 
varying. It is stated that the timing circuit, 
which provides the frequency standard, has an 
accuracy of better than two seconds in twenty- 
four hours. 

A small loudspeaker is included in the output 
signal circuit so that it is possible to detect 
various mechanical faults by listening to the 
amplified sound of the “‘ tick.” 

Another exhibit on the same stand is a link 
testing ammeter suitable for measuring the 
current in an a.c. or d.c. circuit without breaking 
the electrical connections. This instrument is 
essentially a flux-meter calibrated in amperes, 
and fitted with a pair of pole pieces, one of which 
is fixed, while the other is hinged to allow the 
pole pieces to encircle the conductor under 
test. The indicating portion of this equipment 
consists of a spring-controlled moving iron 
movement enclosed in a moulded insulated case. 


Sremens Lamp RESEARCH LABORATORIES 


A simple colour matching unit developed 
for critical colour matching in industry was one 
of the interesting exhibits shown by Siemens 
Lamp Research Laboratories (Siemens Electric 
Lamps and Supplies, Ltd.), Preston, Lancs. 
This equipment makes use of the principle of 
the additive blending and diffusing of light 
from. incandescent filament lamps and blue 
fluorescent lamps to produce “artificial day- 
light’ having a spectral distribution almost 
identical with that of natural daylight at a 
colour temperature of about 6500 deg. K. 

Two tungsten filament lamps and two blue 
fluorescent lamps are housed in the top of the 
unit, which is enclosed in an inverted trough- 
shaped sheet metal casing. The 24in by 18in 
aperture at the bottom of this casing is fitted 
with an acrylic plastic diffusing screen. The 
upper portion of the unit takes the form of a 
suitably ventilated rectangular sheet metal 


housing containing the two chokes and terminal 
block. A bushed cable entry is provided at 
one end. 

With the development of fluorescent powders 
covering a considerable range of colours, the 
measurement of colour of fluorescent lamps has 
become almost as important as the photometry 
of them. In this country it is usual to specify 
the spectral composition of the light from a 
fluorescent tube by the percentage luminosity 
in the band from 4000 to 7200 Angstrom units, 
measured in eight steps—three each of 200, 
four each of 500 and one of 200 Angstrom units 
respectively. Measurements of this kind can 
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Fic. 19—EIGHT- BAND SELENIUM RECTIFIER 
PHOTOCELL—SIEMENS ELECTRIC LAMPS 


conveniently be made in a spectrum band photo- 
meter, using a photocell divided into eight 
separate photocell elements, to select the eight 
selected bands. 

An eight-band selenium rectifier photocell 
designed for this purpose was exhibited on 
the same stand. This kind of unit, which is 
illustrated in Fig. 19, is produced by cutting 
through the sensitive surface of a selenium 
rectifier photocell, dividing it into eight separate 
sections on a common base. The position of 
the cuts is determined by the widths of the 
eight spectral bands, so that when the photocell 
iS placed in the spectral band photometer, each 
of the eight elements responds to radiation 
within the appropriate band. With this form 
of eight-band photocell the adjacent cell 
elements are separated only by the width of the 
cut, and the amount of the spectrum lost at 
the cut is negligible in the case of a continuous 
spectrum. 

After the cuts have been made the photocell 
is mounted between two }in sheets of Perspex 
with contacts of nickel strip. ,The eight 
photocell elements are connected through a 
selector switch to a sensitive galvanometer 
amplifier. 


NATIONAL PHysicAL LABORATORY 


The colorimeter exhibited by the National 
Physical Laboratory, Teddington, is photo- 
electric and has the advantage common to all 
photo-electric instruments of being independent 
of the colour vision of the observer. It is in 
effect a photocell of prescribed spectral response. 
The response of the photocell is controlled by a 
variable template in the plane of a spectrum 
produced by a spectroscope. The response of 
the photocell is modified by this means to agree 
with the observer of average colour vision, as 
defined by the International Commission of 
Iilumination. 

The key component is the variable template 
illustrated in Fig. 20. This template consists 
of forty steel leaves each of which can be set 
to pass the appropriate amount of light in the 
waveband covered by the leaf. The setting is 
carried out with the template in position so that 
the absorption of the spectroscope and the 
natural response of the photocell are taken into 
account. When set the template produces 
a stepped profile. This is a sufficiently good 
approximation to a continuous curve to serve 
the needs of colour measurement. 

This design is not intended to serve as a 
model for general use. It is too elaborate and 
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delicate for that purpose. - Its function at the 
N.P.L. is to provide accurate colour standards 
either in the form of lamps or absorbing colours, 

The Engineering Division of the N.P.L, 
showed a photo-electric method for the accurate 
measurement of photo-elastic stress patterns, 
This method is based on the use of a photo. 


FiG. 20—VARIABLE TEMPLATE FOR PHOTO- 
ELECTRIC COLORIMETER-—N.P.L. 


electric photometer to improve the accuracy 
of photo-elastic stress measurements. 

A photocell is mounted behind a screen upon 
which a stress pattern is projected. As the 
interference fringes are traversed across the 
screen the deflection of a galvanometer in the 
photocell circuit is altered, becoming a minimum 
when a dark band falls centrally across the 
photocell aperture. This method can be used 
for tracing isoclinics or for measuring fractions 
of a fringe with a compensator. 


RESEARCH LABORATORIES, GENERAL ELECTRIC 
Company, Lrp. 


For general use an instrument more suitable 
than the N.P.L. colorimeter is the photo-electric 
photometer, colorimeter and spectral band 
apparatus, which was exhibited by the research 
laboratories of the General Electric Company, 
Ltd., Wembley, Middx. 

This equipment is a manufactured version 
of the multi-purpose instrument shown at the 
1.E.S. Convention in 1946, and is suitable for 
various applications. It can be used as a mono- 
chromator and spectro-photometer. Used as a 
photometer it is suitable for measuring intensity 
and luminous output, its indications agreeing 
with the results obtained by the “‘ average eye ”’ 
or standard observer as defined by the C.I.E. 
(Commission Internationale de 1’Eclairage). 
When used as a trichromatic colorimeter the 
instrument indicates directly in the X, Y, Z 
system as defined by the C.I.E. for the standard 
observer. When used as a_spectral-band 
apparatus for measuring the colour rendering 
properties of light sources the instrument gives 
indications in the C.I.E. system in terms of the 
relative luminance in eight spectral bands. 

In this instrument the light to be measured 
is dispersed and suitable masks can be located 
in turn, in the plane of the spectrum image to 
attenuate the coloured light selectively. The 
light, after passing through the mask, is recom- 
bined on to an emission photocell and the 
required spectral responses are accurately 
realised. z 

A fluorescent powder brightness comparator 
exhibited by the same organisation allows the 
brightness of a fluorescent powder excited by 
short-wave ultra-violet radiation to be measured 
in terms of the brightness of a standard powder 
of similar type and fluorescent colour. The 
method makes use of simple substitution and 
enables the relative fluorescent powder bright- 
ness to be obtained quickly and with fair 
accuracy as a laboratory technique. 

A small container fitted with a quartz window 
carries the powder under test. and is inserted 
in an aperture in the top of the photometer, 
where it is irradiated from below by ultra-violet 
radiation from a small ring-shaped quartz 
low-pressure, mercury-vapour lamp. This lamp 
encircles a rectifier photocell which is mounted 
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so as to measure the excited light from the 
owder. For comparison a similar container 
holding a standard sample can be quickly 
substituted for the powder under test. By 
taking a measurement with a container filled 
with a non-fluorescent white powder a correction 
can be made for the visible light reaching the 
cell from the quartz tube. 

A repetition accuracy of +1} per cent is 
claimed for the comparator. The instrument 
is self-contained and houses the ammeter and 
transformer for operating the quartz low- 
pressure tube from the normal 240-V a.c. mains. 
The photocell is a barrier layer unit, the output 
from which is measured on a_ guitable 
galvanometer. 

Another instrument shown on the same stand 
was a piece of apparatus for making rapid and 
simple measurements of the light transmission 
and thickness of the powder coating on a glass 
surface such as the wall of a tubular fluorescent 
lamp. 

In this equipment a collimated beam of 
light from a filament lamp is projected down 
a narrow tubular member and is reflected by a 
right-angled prism on to a barrier-layer cell, 
The coated tube that is being examined is 
guided over this tubular member so that the 
wall of the tube is interposed between the prism 
and the cell. By moving the tube and rotating 
it as required any portion of the entire coated 
surface can be explored. The photocell is 
arranged to collect the total light—that is, 
the primary beam as well as the scattered light 
transmitted through the coating. The output 
from the photocell is measured on suitably cali- 
brated uni-pivot meter through a simple resistor 
network. With this self-contained equipment, 
in which the filament lamp is operated from the 
240-V a.c. mains through a step-down trans- 
former, it is possible to make a quick routine 
assessment of coating thickness for specific 
kinds of powder coating and particle size range. 


GRESHAM TRANSFORMERS, LTD. 


In recent years the fluctuating voltage of 
supply mains has created difficulties for many 
laboratory and industrial tests and processes. 
The automatic voltage regulator exhibited by 
Gresham Transformers, Ltd., Hanworth, Middx, 
has been designed to smooth out these fluctua- 
tions on a single-phase system. 

This regulator, as illustrated in Fig. 21, 
comprises a special transformer tapped at 





FiG. 21—AUTOMATIC VOLTAGE REGULATOR 
—GRESHAM 


every turn and connected to one of the well 
known Gresham “ Varivolt’”’ commutator 
switches which is motor operated and provides 
a smooth transfer without interruption of the 
line current. The tapped transformer is con- 
nected in circuit as a buck/booster transformer 
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and its operation is initiated by a voltage 
sensitive relay of the kind used in on-load 
tap-changing equipment for power transformers. 

The regulator is designed to function promptly 
when voltage changes occur and to maintain 
the system well within the guaranteed limit 
of +1 per cent for mains voltage variations of 
+10 per cent. It is claimed that this connec- 
tion is effected silently, without hunting and 
with little measurable disturbance to any 
adjacent sensitive circuits. 

A 60-A unit was exhibited, but the company 
produces a standard range of these regulators 
to handle throughputs up to 60kVA. 


Pressey Company, Lp. 


Among the many examples of scientific 
research conducted in the laboratories of the 
Plessey Company, Ltd., Ilford, Essex, shown 
at the exhibition, was a soft magnetic core 
material to be known as Caslam. This material, 
which is now reaching an advanced stage of 
development, has a finely laminated structure, 
and will be satisfactory for use at frequencies 
from 50 c/s up to at least 10 ke/s. It has a 
ring permeability of the order of 1000 and is 
composed of flake iron particles pressed into a 
compacted mass of the desired shape in such a 
way as to produce innumerable thin magnetic 
layers aligned in the plane of the flux. By 
virtue of its dense compacted structure, many 
of the assembly and fixing problems associated 
with the older stacking method will be 
eliminated. Three grades of Caslam are at 
present under development. Grade I is a low- 
density material with a maximum permeability 
of 860; Grade IT is a denser material with a 
higher maximum permeability of 1000 and 
Grade III has magnetic properties similar to 
Grade I, but also has machining qualities and 
high strength. 

Other examples of metallurgical research 
being shown at the exhibition are the materials 
known as Caslite and Caslox. Caslite is an 
iron powder made under controlled conditions 
giving high chemical purity and consistency 
of physical characteristics. One of the chief 
applications of Caslite is for the manufacture 
of dust cores to operate at radio frequencies. 
A relatively, high effective permeability is 
obtained in cores made from this high purity 
iron, while the small particle size of the iron 
controls the eddy-current losses. 

Caslox is a complex metallic oxide powder 
with the following magnetic properties :— 
Brem, 1500 gauss; He (B=0), 870 oersteds ; 
vu, 1-6. As a result of its high coercivity and 
almost straight demagnetisation curve, Caslox 
is magnetically stable under open circuit and 
generally unfavourable conditions. Caslox can 
be pressed into complex shapes by tableting 
processes, the density of resulting components 
being 3-2 g/c.c. 


Murex, Lrp. 


The manufacture of magnets from the 
aluminium-nickel-cobalt alloys by the powder 
metallurgy technique is well established and 
provides a useful means. whereby small pieces 
unsuitable for casting can be produced with a 
high degree of dimensional accuracy. A new 
development of this technique is the manufac- 
ture of composite iron-alnico bodies, and this 
process formed the subject of an exhibit shown 
by Murex, Ltd., Rainham, Essex. 

The process is particularly useful in the pro-_ 
duction of meter magnets, for example. A 
segment of the complete circle is made from 
iron by filling the appropriate part of the die 
with iron powder, using a spacer to separate 
it from the magnet powder. This spaeer is 
removed before pressing. Both powders become 
sintered at the same temperature and the 
junction between the two parts of the sintered 
compacts is continuous. 

The gap and any locating holes in the 
magnet can readily be machined in the soft 
iron, and the result is much more accurate than 
would be the case with a casting. Another 
advantage of the method outlined is that it is 
possible to use pole pieces without the losses 
that would occur if they were made as separate 
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components and joined mechanically to the 
magnet body. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE 
Company, Lrp. 


Magnetic cores made of the recently intro- 
duced H.C.R. alloy were exhibited by the 
Telegraph Construction and Maintenance Com- 
pany, Ltd., Christchurch Way, Greenwich, 
London, 8.E.10, who were responsible for the 
research and development work on this new 
material. 

Basically H.C.R. is a nickel-iron alloy pro- 
cessed by a graduated sequence of cold reduc- 
tions and heat-treatments in such a way as to 
produce a high degree. of grain orientation. 
This grain orientation is so arranged that the 
direction of easiest magnetisation lies in the 
rolling direction whereby high permeability 
is achieved, with an abrupt change-over in 
the magnetisation curve when the material 
approaches saturation. In addition, there is a 
very high degree of remanent magnetism, 
exceeding 95 percent of Bmaz. These properties 
acting in conjunction result in a hysteresis 
loop approaching rectangular shape. Coercivity 
for this material is very low, being 0-2 oersteds 
for Beat. 

This alloy has proved to be particularly 
suitable for the manufacture of magnetic 
amplifiers and mechanical rectifiers. It is used 
in the form of wound strip cores to take advan- 
tage of the directional magnetic properties of 
the material. 


Marconi INstrRuMENTs, Lp. 


The TF 933 moisture meter exhibited by 
Marconi Instruments, Ltd., St. Albans, Herts, is 
a portable instrument (as_ illustrated in 
Fig. 22) designed for the rapid and accurate 
measurement of the moisture content of a wide 
range of hygroscopic materials, including, in 
particular, granular substances, such as cereals. 

Essentially, the equipment consists of two 
parts—a test cell in which a sample of the 
material is clamped under pressure, and the 
meter proper, which is connected to the test 
cell by flexible leads. The principle of measure- 
ment is that when the test cell is connected up 
and loaded with a test specimen it forms part 
of the grid-anode circuit of a triode valve. 
This circuit is made up of a resistance bridge 
network, with an indicating meter to show the 
effect of any change in the condition of the 
test specimen. In practice, the measurement is 
made by null reading, the meter pointer being 
restored to zero by adjustment of coarse and 
fine resistance dials to balance the change 
associated with the condition of the sample 
under test. When the condition of balance is 
indicated by the meter a reading is taken of the 
resistance dials to provide the digits of a two- 
digit number. 

This reading, in the case of the commoner 
cereals, can be converted directly into percentage 
moisture content with the help of the calibration 
scale fitted in the top of the instrument. For 
other materials, when interchangeable scales 
are not available, chart tables can be used to 
obtain the necessary conversion. 

An inherent property of the circuit and the 
null method of measurement is that the readings 
are independent of valve characteristics and 
supply voltages. In the standard instrument 
the valve supply is derived from dry batteries, 
but an a.c. mains power pack is available as 
an optional accessory. The moisture meter 
is provided with a zero-setting knob imme- 
diately above the window which frames the 
resistance dials, and a ‘‘ zero,”’ “‘ off,”’ ‘‘ read ”’ 
switch to the left of the other controls. 

An important characteristic of the test cell 
is the application of considerable pressure to 
the specimen during test, to bring the material 
to a uniform state and eliminate packing errors. 
Although, for standard accuracy, granular 
materials should be coarsely ground before 
testing, rapid comparative checks can be made 
without grinding. Loading and compression 
are quick and simple operations, since the 
quantity loaded into the cell is unimportant 
provided that a certain minimum is exceeded. 
Moreover, the test cell is suitable not only for 
granular powdery or fibrous substances, but 








448 


it can also be used with specimens in the form 
of sheets or boards up to lin thick. When not 
in use the test cell is stowed within the case of 
the instrument. 

While the range of measurement can be 


FiG. 22—MOISTURE METER—MARCONI 


defined, broadly, as extending from near 
saturation to below air-dry values, it depends 
largely on the substance. In common with 
other methods of moisture determination, 
measurements made by this method become 
increasingly difficult at very low moisture 
contents and are impracticable at levels much 
below the air-dry values which occur, for 
instance, during the manufacture of malt 
or tea. 

For the optimum accuracy in moisture 
determinations an average should, as usual, 
be obtained of the values obtained from a 
number of samples because of the rather 
random distribution of moisture. Under 
adverse conditions, it is stated that individual 
deviations up to +1 per cent moisture content 
may be experienced, whereas, in general, the 
deviation from standard gravimetric methods 
is within +0-5 per cent moisture content and 
results are normally reproducible to 0-2 per 
cent moisture content. It is of some interest to 
learn that the National Institute of Agricultural 
Engineering has issued a report on the TF 933 
moisture meter which was submitted for test, 
and this report supports the manufacturer’s 
claim of an accuracy of +1 per cent in the 
range of 10 to 20 per cent moisture content. 


STANDARD TELEPHONES AND CABLES, LTD. 


For some time a need has existed for a means 
of analysing aircraft engine vibrations and of 
relating them to the engine speed. The range 
of frequencies to be examined for this purpose 
lies considerably below the lower limit of those 
wave analysers which give automatic and 
continuous visual presentation and allow 
photographic records to be made. 

A new instrument developed to the require- 
ments of the Royal Aircraft Establishment, 
Farnborough, for this class of work was 
exhibited by Standard Telephones and Cables, 
Ltd., Connaught House, Aldwych, London, 
W.C.2. This equipment is arranged to scan 
continuously the frequency range from 6 to 
400 c/s. Six modulator circuits cover the 
octave bands 6 to 12-5 e/s, 12-5 to 25 e/s, 
25 to 50 c/s, 50 to 100 c/s, 100 to 200 c/s, and 
200 to 400 c/s, and in this respect the equip- 
ment resembles the electric spectrometers 
designed for the examination of complex waves 
which have been available since 1938. 

The results are presented on the screen of a 
cathode-ray tube, the frequency range being 
covered by an interlaced scanning system. 
An electronically switched scanner examines 
the output of part of each of the six-channel 
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bands detailed above twenty-five times per 
second. 

To provide a continuous scan the modulation 
frequency used for each of the channel bands 
is shifted so that a new portion of each of the 

channel bands is ex- 
ploredat each successive 
scan. This shift causes 
the analysis to be 
presented (Fig. 23) 
as @ continuous scan 
showing the amplitude 
distribution of the 
complex wave instead 
of a series of ordinates 
at equally spaced in- 
tervals (as in the upper 
trace, Fig. 23). 


Ineach ofthe channels 
one side-band resulting 
. from the modulation 
process is selected by a 
narrow band crystal 
filter and, after rectifica- 
tion, is used to modu- 
late a 12 ke/s oscillator. 
The resulting 12 ke/s 
modulated wave is 
applied to the Y-plates 
of a_ long-persistence 
cathode-ray tube. 


To provide a high 
degree of resolution in 
the frequency analysis 
thefifth and sixth bands 
are displayed downwards below the first and 
second bands (as shown in the upper illustra- 
tion, Fig. 23) instead of being in line with these 
bands as suggested by the upper illustration. 
This arrangement makes the best use of the 


FiG. 23—LOW - FREQUENCY ANALYSER 
TRACES-STANDARD TELEPHONES 


screen area of the cathode-ray tube. Below 
the third band in the lower illustration is a 
narrow element which indicates the aircraft 
engine speed and its variation with time. For 
the sake of clarity the final presentation is 
shown in the lower illustration as a continuous 
frequency spectrum representing, of course, a 
hypothetical case. In practice the luminous 
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trace would be broken up into a number of 
bands to correspond with the frequencies 
actually present in the system under examina. 
tion. The widths of these bands would bo a 
measure of the variation of these frequencies 
with time. 

The analyser is built in two units which can 
be mounted on a trolley and is arranged for 
a.c. mains operation. 


Some OTHER EXHIBITORS 


A wide variety of engineering applications 
for Tufnol were shown by Tufnol, Ltd., Perry 
Barr, Birmingham. 

Electrostatic phasing-out equipment as 
commercially available was among the apparatus 
demonstrated by Ferranti, Ltd., Hollinwood, 
Lancs. 

Relays for various purposes and an indicator 
switch for showing the level of material in a 
hopper were exhibited by Londex, Ltd., 
Anerley Works, 207, Anerley Road, London, 
8.E.20. 

‘Sine’ springs and some possible applica- 
tions were demonstrated by Signals Research 
and Development Establishment (Ministry of 
Supply), Somerford, Christchurch, Hants. 


Thermal Efficiencies of British 
Generating Stations 


A STATEMENT published by the British 
Electricity Authority gives a list of the twenty 
steam stations with the highest overall thermal! 
efficiency for the calendar year 1948. An 
explanatory note states that Kingston ‘“ B”’ 
station, which was in operation for only three 
months, is excluded from the list. 

The twenty stations with their efficiencies 
are tabulated herewith. 


Overall 
Thermal 
Efficiency 
Fulham ae 
Hams Hall ‘'B’’... 26-46 
Dunston ““B” ... 26-07 


Overall 
Thermal 
Efficiency 
Kearsley ... ... 24:90 
Brimsdown “A’”’ 24-67 
Willesden 
(Taylor’s Lane) 24:3: 
Castle Meads, 
Gloucester ... 24: 
84 Littlebrook 
-56 Trafford 
48 Rotherham 
-42 Ironbridge 
39 Clarence Dock 
No. 2 
-09 Blackburn 


Station Station 


Barking ““B” ... 25-88 


to 


Llynfi ... ... 
Little Barford 
Battersea 
Mexborough 
Earley 


to te bw te 
or or Ge or ot 


to 
o 
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Centenary of “The Gas 
Journal ” 


Our contemporary, The Gas Journal, is 
celebrating its centenary this year, and for the 
occasion, is presenting to its subscribers a 
well-produced centenary volume, dealing with 
the origin of the journal and many aspects of 
the gas industry. The whole volume is well 
illustrated, with many pages in colour, and forms 
an exceptionally readable account. The ma- 
terial throughout is original, in great part con- 
tributed by members of Walter King, Ltd., 
publishers of T'he Gas Journal and other trade 
papers. 

The Gas Journal claims to be the third oldest 
trade paper in the world. Its founder was 
Thomas Greaves Barlow, a well-known civil 
engineer, and gas technician. Barlow’s first 
number (it was then called The Journal of Gas 
Lighting) appeared on February 10, 1849. 
Bi-monthly to begin with, it progressed by 
stages to a weekly newspaper in 1874; and 
in its one hundred years of life only three issues 
failed to appear, during the strike of 1926 and 
the fuel crisis of 1947. 

The centenary volume is obtainable by non- 
subscribers at a price of 21s. from the pub- 
lishers, Walter King, Ltd., 11, Bolt Court, 
Fleet Street, E.C.4. 
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The 1948 International Convention for 


Safety of Life at Sea 


(By Our Naval Correspondent) 


OR the past 100 years this country has taken 
F the lead in international affairs relating to 
the sea, and our Merchant Shipping Act of 1894 
has provided a model for the legislation of many 
other countries on merchant shipping. Pre- 
vious to 1912 there had been a growing interest 
among the principal maritime countries of the 
world in the regulation of shipping, but it was 
not until the sinking of the ‘* Titanic ”’ in that 
year, with the loss of nearly 1500 lives, that the 
British Government felt able to commence the 
policy of convening international conferences to 
consider the problem. 

The provisions of the first Convention, which 
was signed by sixteen countries in January 
1914, but was never brought into force because 
of the war which followed, applied to mech- 
anically propelled merchant ships carrying 
more than twelve passengers and. proceeding 
from a port of one of the signatory States to a 
port situated outside that State. A second 
Conference was convened in 1929 to review the 
Convention of 1914 in the light of the know- 
ledge and experience gained in the intervening 
fifteen years. The same subjects were dealt 
with—Construction, Life-saving Appliances, 
Wireless Telegraphy and Safety of Navigation— 
but in the 1929 Convention the wireless tele- 
graphy provisions were applied also to cargo 
ships of not less than 1600 gross tons on inter- 
national voyages, and the safety of navigation 
provisions to all ships on all voyages. Eighteen 
countries attended and signed the Convention 
which was subsequently brought into force in 
this country by the Merchant Shipping (Safety 
and Load Line Conventions) Act, 1932. 

In 1948 the British Government, after con- 
sulting all sides of the shipping industry, con- 
vened a third Conference in London, to review 
the 1929 Convention in the light of the experi- 
ence gained and the scientific progress made 
since 1929. Of the thirty countries represented, 
only the U.S.S.R.and Jugoslavia felt unable fully 
to subscribe to the findings of the Conference 
mainly because of the introduction of a United 
Nations Authority—the Inter-Governmental 
Maritime Consultative Organisation (I.M.C.O.)— 
into the administrative articles of the Conven- 
tion. This third Convention, which introduces 
major advantages on the standards set up by 
the 1929 Convention, applies, in general, as in 
the case of the previous Conventions, only to 
ships engaged on international voyages, but the 
Regulations relating to life-saving appliances 
and to fire detection and extinguishing have 
been extended to apply to cargo ships of over 
500 gross tons as well as to all passenger ships. 

An interesting and instructive paper on the 
Convention, dealing mainly with the technical 
aspects of the provisions relating to construc- 
tion and fire protection and with the rules 
relating to life-saving appliances, was read on 
April 6th at the Institution of Naval Archi- 
tects, by Mr G. Daniel, a member of the Council 
of the Institution, and Chief Ship Surveyor, 
Ministry of Transport. He made it clear that 
these particular Regulations apply only to new 
ships laid down on or after January 1, 1951, 
when the Convention comes into operation. 
Each administration is, however, required to 
consider the arrangements in existing ships 
which do not already comply with the pro- 
visions of the new Convention. 

Mr. Daniel dealt at some length with the con- 
structional details—floodable length, margin 
lines, permeabilities, &c.—which inevitably are 
of interest only to shipbuilders and marine 
surveyors. In particular he discussed the new 
tules relating to the watertight subdivision of 
short international voyage ships which carry 
large numbers of passengers in excess of their 
lifeboat capacity; the criterion of service 
numeral used to determine the factor of sub- 
division appropriate .to any particular ship ; 





and the stability of passenger ships in a damaged 
condition. 

To the engineer, the more interesting para- 
graphs of both the chapter on construction in 
the Convention and Mr. Daniel’s remarks on it 
are those dealing with fire protection. The 1929 
Convention laid down that passenger ships 
should be fitted above the bulkhead deck (the 
deck up to which the watertight bulkheads 
extend) with fire-resisting bulkheads spread in 
general not more than 131ft apart, the two types 
of bulkheads thus dividing the ship from keel 
to the top of the superstructure into a number 
of fire-containing sections. This stipulation 
did not, however, prevent a number of disas- 
trous fires with serious loss of life. Three addi- 
tional methods of fire protection were in conse- 
quence proposed at the 1948 Conference, each 
making an important advance in the provisions 
for safety of life at sea. The resulting Conven- 
tion laid down that any one of the three should 
be adopted, leaving to each signatory country to 
decide the method most suitable according to its 
own experience and the availability of materials. 

The three methods may be briefly described 
as :— 

(1) The use of fire-resisting materials for the 
construction of the ship and for all internal 
bulkheading, panelling, ceilings, &c., through- 
out the passenger and crew accommodation. 

(2) The fitting .of a water sprinkler system 
with points or sprinklers disposed throughout 
every part of the accommodation containing 
inflammable material, and provided with an 
indicator system registering on the bridge or 
control station the fire and its situation. 

(3) A limited application of (1), in which the 
accommodation is divided into zones of small 
area, the boundary walls of which are of 
material sufficiently fire resisting to contain 
the fire for an appreciable period, coupled with 
the provision of indicators to indicate the pre- 
sence of smoke within the zone. 

Whichever one of these additional methods is 
adopted, certain relaxations are permitted in 
passenger ships carrying a small number of 
passengers and in the small cross-Channel type 
of passenger ship. In the main the Regula- 
tions regarding fire extinguishing appliances are 
the same as those in the 1929 Convention, 
except that, as pointed out earlier, they have 
now been applied to cargo ships of over 500 
tons. 

In regard to life-saving appliances, radio- 
telegraphy and wireless aids for navigation, a 
number of important amendments have been 
made in the 1929 Convention Regulations for 
passenger ships, and Regulations for cargo 
ships have been added. These new rules are of 
general interest and easily understood by the 
ordinary citizen who may intend travelling 
by sea. Lifeboats for all new ships must be not 
less than 24ft in length and must have rigid 
sides and internal buoyancy. If designed to 
carry more than sixty persons, they must be 
either motor propelled or have mechanical 
means of propulsion capable of being operated 


by untrained persons. Every passenger ship ~ 


and all cargo vessels of over 1600 tons must 
carry at least one motor or other mechanically 
propelled lifeboat ; and a passenger ship having 
more than fourteen lifeboats must, in, addition, 
have one lifeboat fitted with a diesel engine, 
wireless telegraphy and searchlight, or two if the 
ship has more than nineteen lifeboats. Small 
passenger vessels and all cargo ships must have 
available a watertight portable wireless tele- 
graphy apparatus with transmitter and receiver 
for placing in one or other of the lifeboats in 
emergency. Additional lifeboat equipment 
required by the new Convention are daylight 
and dark distress signals, 3 quarts of water 
instead of 1 quart per person, first-aid kit, a 
manual pump, and fittings to enable persons to 


‘the two World Wars. 
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cling to an upturned boat. Two boats on 
passenger ships, which must be of moderate 
size to facilitate handling and manceuvring, are 
to be kept ready for immediate launching. A 
Regulation of great importance is the intro- 
duction of mechanical davits and wire falls for 
all new ships of over 150ft in length. Wire falls 
with both ropes led to the barrel of the same 
winch ensure parallel lowering and good control 
of both falls and should practically overcome 
the danger of upending. The davits are to be 
strong enough for the lifeboats to be launched 
with their full complement of persons and 
equipment with the ships listing as much as 
15 deg. 

The new Convention extends the compulsory 
carriage of wireless telegraph installation to 
cover all cargo ships down to 500 tons and the 
requirement of continuous wireless telegraph 
watch (either by operator or auto-alarm) for 
signals of distress to all ships over 1600 tons 
instead of, as previously, only to passenger 
ships of over 3000 tons, and cargo ships of over 
5500 tons. Wireless telegraph direction finders 
are also to be fitted in all ships of 1600 tons and 
over. This apparatus is not only a valuable 
aid in fixing a ship’s position, but can be used to 
guide a ship to a vessel, or even a lifeboat which 
is sending out a distress message. The installa- 
tion of a radar set has not been made com- 
pulsory, partly on the ground that all new 
devices should be subjected to a long period of 
trial before being made compulsory and partly 
because there are not yet nearly sufficient sets 
of real use to enable all ships of over 500 tons— 
or even 1600 tons—to be so fitted. There is, 
however, an important stipulation laid down for 
ships which have got radar—a ship is not in 
sight of another ship for purposes of the rule of 
the road if she is seen only through radar. 

Apart from the introduction of parachute 
rockets as distress signals, the only other new 
Regulation of real importance laid down by the 
Convention deals with the safety measures for 
the carriage of grain, which, it should be noted, 
have been in force in British merchant ships for 
the past fifty years. If the grain is stowed 
*tween decks, shifting boards are to be fitted on 
the middle line for the full depth of the ’tween 
deck ; if in the hold, the shifting boards are to 
be fitted in the upper part of the hold and to 
extend below the deck for a distance of one- 
third of the depth of the hold or for a distance 
of 8ft., whichever is the greater. 

Some criticism has been levelled at the lack 
of any provision in the Convention for first-aid 
measures for coasting vessels whose masters and 
navigating officers, unlike the officers of deep- 
sea ships, often have no knowledge of first aid. 
It has also been suggested that many of the 
provisions could have been made applicable to 
cargo ships of less than 500 tons. In general, 
however, the Convention has been well received, 
and in the House of Commons recently, when 
the Minister of Transport moved the second 
reading of the Merchant Shipping (Safety Con- 
ventions) Bill ratifying the Convention, all 
parties spoke in praise of it. Indeed, the early 
ratification by the British Parliament of this 
Convention and of the 1946 International Con- 
vention at Seattle (dealing with accommodation 
and general comfort of merchant ships’ crews) 
is a clear indication of the increased interest 
that the British people now take in their 
Merchant Navy, which served them so well in 
It is also very satis- 
factory that many of the safety measures which 
have been in force in British ships should now 
be made obligatory in the ships of twenty-seven 
other maritime nations. For, as Mr. J. S. 
Mackay pointed out in the House, it would be 
impossible, in a period of bad freights, for 
British ships. to compete with foreigners if, for 
example, the latter continually carried grain 
without shifting boards, while British ships had 
to fit them at a cost of some £3000. 

—_———_— 

Maniia Rattway DEVELOPMENTS.—It is reported 
that the Manila Railroad Company is to under- 
take the modernisation of its 700-mile, narrow- 
gauge railway system on Luzon Island, in the 
Philippines. Delivery is expected this year of 
seven mountain type locomotives from the U.S.A. 
and twenty-two combined passenger and mail 
coaches from Japanese railway shops. 
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Gang Slitting Machines 

Two new gang slitting machines, one for 
handling mild steel up to 22 gauge and the 
other up to 8 gauge, have been introduced by 
the Weybridge Jig and Tool Company, Ltd., 
Addlestone Road, Weybridge. 

These machines, one of which is illustrated 
below, are of simple yet robust design and can 
be used for slitting either strip or sheet metal. 
The feed table has adjustable guides, and to 
facilitate cutter changing its front section is 
made removable. When required, the table 
ean be completely removed so that the machine 
can be used in conjunction with decoiling and 
coiling equipment. 

The machine is driven by an independent 
motor mounted on an adjustable swing plate at 
the rear. This motor is coupled by vee belts 
to a worm reduction gear carried in a geared 
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GANG SLITTING MACHINE 


head through which each of the cutter shafts 
and the ingoing and outgoing feed rolls is 
directly driven. 

The tail end bearings for the cutter shafts 
consist of hardened and ground steel sleeves 
running in phosphor-bronze bushes, the sleeves 
being driven by keys on the cutter shafts. This 
type of bearing is used to avoid the possibility 
of dirt entering the bearing surfaces when the 
tail frame member is withdrawn for cutter 
changing purposes. To control the end thrust 
on the cutter shafts preloaded taper bearings 
are fitted at the driving end and enclosed 
double-row bearings at the tail end. 

The tail end frame member can be uncoupled 
and slid on ways along the bed of the machine 
to clear the shafts when it is required to change 
the cutters. An alternative arrangement is 
offered whereby complete cutter shafts can be 
removed without disturbing the setting of the 
cutters. A portable grinding attachment is 
also available for grinding the cutters in 
position. 

Adjustable roller steadies are provided for 
use when slitting the heavier-gauge materials 
and when the maximum number of strips are 
being slit on the machine. 

The smaller machine, which has cutters 43in 
diameter, is designed to make up to twelve cuts 
in 22-gauge material at speeds up to 150ft per 
minute. The other machine, with 6 in dia- 
meter cutters, makes up to six cuts in 8-gauge 
material at speeds from 100ft to 180ft per 
minute. 





Centreless Grinding Equipment 
for Twist Drills 


Tue British Standards Institution specifica- 
tion covering standard jobber twist drills, 
according to which the fluted portion has to 
embody a slight back taper between 0-0005in 
to 0-00lin per inch of length, while ensuring an 
improvement in the performance of which these 
small drills are capable, at the same time acts 
as a slight check upon manufacture by increas- 
ing the time on grinding operations. Parallel 
shank drills have for many years been centreless 
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ground on the fluted portion and shank in a single 
straight-through operation at a high rate of 
production. The effect of having to provide 
the fluted portion with a back taper implies 
a plunge-grinding operation, either instead of 
or in addition to the normal straight-through 
passes. In addition, this plunge-grinding opera- 
tion has to be carried out on a centreless machine 
which is equipped with form-truing attachments 
for both wheels in order that the necessary 
parallel-plus-taper form can be imparted to 
the wheels. 

We are informed by Arthur Scrivener, Ltd., 
of Birmingham, that controlled-cycle centreless 
grinders are now being installed in various drill- 
making plants to enable these parallel shank 
drills to be ground on the shank and flutes 
(including the necessary back taper on the 
latter) in a single operation at rates up to 600 
per hour. The operation is either semi- 
automatic or full-automatic. On one of the firm’s 
No. 1 controlled-cycle centreless grinders 
equipped for small wire gauge sizes, a supply of 
fluted blanks is laid on the sloping chute on the 
left-hand side alongside the grinding wheel. A 
forward movement of a handle advances the 
lowest piece on the chute into the grinding 
throat, at the same time setting in motion the 
controlled-cycle mechanism. This mechanism 
advances the control wheel and piece on to the 
opposing grinding wheel, grinds, opens the 
wheels again, and ejects the ground piece. 
On completion of a cycle the process is repeated 
by the operator withdrawing and pushing 
forward the loading handle again. The neces- 
sary combined form of parallel-and-taper is 
dressed on the wheel by means of a hydraulically 
operated form-truing attachment. The attach- 
ment for either wheel is controlled from a 
single tele-control station or pillar, and either 
wheel can be retrued to form in less than sixty 
seconds. 

The larger No. 2 Scrivener controlled-cycle 
automatic machine can be fitted with somewhat 
similar fully automatic equipment for grinding 
the larger sizes of drills up to and including 
din diameter in the manner described above 
at rates up to 600 per hour. 

Taper shank drills are likewise being ground 
on the shank and the fluted portion in one 
operation on a No. 2 controlled-cycle machine, 
employing a hand-loading device similar in 
principle to the one described for the No. 1 
machine. 





Detection of Winding Failures 
During Impulse Tests on 
Transformers* 


IMPULSE voltage testing has _ received 
increased attention from transformer engi- 
neers during the last few years, during which 
period many countries have established standard 
testing procedures and recognised test voltage 
levels. Although it has for some time been 
generally agreed that impulse testing is neces- 
sary in order to prove the abiiity of new designs 
to withstand surge voltage conditions in service, 
there is still some doubt as to the advisability 
of applying impulse tests to completed trans- 
formers which are actually to be put into 
service. This arises from the fact that hitherto 
it has been impossible to state categorically 
that any transformer so tested was free from 
latent damage. There is consequently still 
some support for the idea that, since economic 
factors generally preclude the building of special 
transformers for test purposes, impulse accept- 
ance type tests should be made only on sample 
stacks of coils. Such tests neglect bushings, 
connections, tapping switches and the like, 
which in general can be stressed correctly only 
when they are in position on the tank and con- 
nected to their appropriate windings. In the 
authors’ opinion, therefore, the application of 
impulse acceptance type tests to actual trans- 
formers before they go into service shguld be 





* Summary. Paper, “‘ The Detection by Oscillographic 
Methods of Winding Failures During Impulse Tests on 
Transformers,” by E. C. Rippon and G. H. Hickling. 
Institution of Electrical Engineers, Supply Section, 
London, April 13, 1949. 
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regarded by the industry as the correct 
procedure. 

It will be generally accepted that, although 
the methods of fault detection hitherto avail. 
able readily reveal 8 major breakdown of 9 
winding, all fail to detect with certainty any 
small inter-turn fault. This inherent uncer. 
tainvy of the condition of a transformer after 
impulse testing (though no greater than in the 
case of an untested transformer which has 
sustained lightning surge conditions in service) 
is felt by the authors to be an important deter. 
rent to the introduction, in this country, of 
impulse type tests on transformers. 

Attention is drawn, in this paper, to a new 
fault-detection technique (the so-called ‘‘neutral 
current” technique), recently proposed in the 
U.S.A., and a summary is given of published 
information on this subject from various 
American and European sources. 

Details are presented of some exploratory 
experimental work done by the authors, with a 
view to ascertaining the usefulness of the new 
technique, and a brief outline is given of the 
theoretical principles on which it depends. This 
is followed by a review of the authors’ experi- 
ences in the practical application of the new 
methods to the routine impulse testing of three- 
phase power transformers over a period of about 
two years. The various practical difficulties 
encountered are discussed, and means by which 
they may be avoided are indicated. Tentative 
test circuits for various types of three-phase 
transformers are proposed. 

It is concluded that the technique described 
permits the condition of the transformer after 
impulse tests to be established with confidence. 
In the authors’ opinion the results obtained 
merit the introduction of the new technique 
as a standard procedure in the impulse testing 
of transformers. 
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The Lumiei Hydro-Electric Plant, Italy 

The installation of a hydro-electric 
dam and power station on the River Lumiei, 
a tributary of .the Upper Tagliamento, has 
recently been completed. The construction 
of a double-curved arched dam 448ft high 
required the placing of about 130,000 cubic 
yards of concrete. The dam, which is 403ft 
long, is 444ft thick at its base, and Il14ft 
thick at its crest. Owing to the fact that the 
water of the Lumiei River contains dissolved 
lime, puzzolana cement was added to the 
Portland cement used in the construction. 
The power station is equipped with three 
groups of alternators, having a total capacity 
of 58,500kW, and the dam retains about 90 
million cubic yards of water. The dam site 
is about 2000ft above the nearest railway 
station, and materials were supplied tq the 
site by means of a cableway eleven miles long. 
The Lumiei hydro-electric plant has been built 
by Societé Adriatica di Elettricité (S.A.D.E.). 


Public Works in the Port of Santander, 
Spain 
The Spanish port of Santander, on 
the Atlantic Ocean, is being enlarged by the 
addition of a fishing harbour, a pier, and a 
wharf for transatlantic steamers. A loan of 
£2} million has been obtained for the develop- 
ment of the port. The wharf will be 492ft 
long and consists of 300 blocks of reinforced 
concrete, each weighing at least 120 tons, and a 
stone filling. There will be a ballast covering, 
and an overbridge will carry cranes and other 
handling appliances. It is estimated that the 
placing of the blocks will take about three 
months, and the wharf will be completed by 
the end of 1949. It is designed to accommo- 
date vessels of 22,000 tons, with a draught of 
294ft. 

The Spanish authorities are also building 
an airport at Parayas, in the vicinity of the 
city of Santander. Work was started in 1947, 
but is advancing rather slowly, owing to lack 
of financial provision. When completed, the 
Parayas airport will have three runways. 
Runway No. 1, which is now under construc- 
tion, will be 7215ft long and 650ft wide. 
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More Diesel Varia* 
By F. G. van ASPEREN, Dip.-Ing., E.T.H.{ 


THIS paper was prepared in accordance with 
the plan outlined by the late Mr. G. J. Lugt, 
and which was principally based upon the 
features of the new Werkspoor-Lugt two-stroke 
engine, designed by him in Amsterdam during 
the last years of the second world war. A two- 
cylinder test engine was built during the first 
year after the liberation. Some months before 
his death, Mr. Lugt was present at a two weeks’ 
continuous trial run in the works. Since that 
time the development of the engine has generally 
been continued on the lines he indicated. Other 
items recorded in this paper were also suggested 
by Mr. Lugt and have been worked out in 
accordance with his last ideas. 

[A full description of the test engine and a 
history of its origin will be found in our 
issues of January 16 and 23, 1948.] 


DESIGN FEATURES AND ENGINE DETAILS 


It may now be claimed that a final result 
has been obtained which at the present time 
has given a design which can be looked upon 
as the lightest, smallest and most accessible 
engine of its kind for a given output, embodying 
most of the features of the ‘‘ unity engine.” 

Further features of the new engine, designs 
of which have been prepared for cylinder out- 
puts of 600, 800 and 1000 b.h.p. include the 
following :— 

Distance between 
bore diameter. 

Weight per brake horsepower = 85 lb to 90 Ib. 

Weight per litre cylinder volume=170 lb to 
175 lb, a normal figure which only proves that 
no light materials have been used. 

Fuel consumption, temperatures and _pres- 
sures of the two-cylinder, 600/1100 test engine 
are given in Fig. 3, and a heat balance in Fig. 1. 

Some engine details given in the paper show 
the cooling oil circuit of the piston, including 
the lubricating oil passages in the crosshead 
pin from which the crankpin bearing also is 
lubricated through a hole in the connecting rod. 
There is an ample and continuous supply of 
oil to both bearings for the purpose of lubrica- 
tion and cooling, the latter being of the utmost 
importance in a two-stroke engine. The piston 
and crosshead are connected by means of a 
short piston rod. This construction makes it 
possible to provide a long and rigid crosshead 
pin without weakening the piston, as would be 
the case when using a normal trunk piston. 
The slipper is cylindrical and runs in the liner 
and its lower extension in a region where the 
rate of cylinder wear is relatively small. The 
space between piston and slipper is always filled 
with scavenging air, which acts as a perfect 
seal between cylinder and crankcase. This 
lowered crosshead construction has been used 
on several ‘‘ Werkspoor’’ four-stroke engines 
of the stationary and marine type, where the 
height of the engine must be kept within a low 
limit. One of the ships equipped with such an 
engine is the salvage tug ‘‘ Zwarte Zee,” which 
has given satisfactory results in service since 
1934, 

The water cooling system of cylinder and 
cylinder head is of interest. The water is forced 
to flow closely to the liner, and with high 
velocity through helical passages, in a separate 
casting arranged around the cylinder liner. 
Further close passages are made around the 
combustion space, and in the valve casing the 
water is forced down in order to provide an 
efficient cooling of the lower part. 

The valve gear which controls the four 
exhaust valves by means of two pull rods is 
shown in detail in Fig. 2 herewith. It has been 
stated before that the valves must be opened 
and closed at different positions of the piston 
stroke. Therefore, as the valve gear is driven 
from the extension of the scavenging piston rod, 
and the latter is moving conformably with the 
working piston, the opening and the closing 
cam cannot work symmetrically with respect to 
the bottom dead centre. On the downward 


cylinder centres= 1-55 


* North-East Coast Institution of Engineers and 
Shipbuilders, March 25, 1949, extracts. 

{ Chief Engineer, Marine Diesel Department Werk- 
spoor, Amsterdam. 
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stroke of the piston rod extension carrying the 
rollers, the opening cam first comes into action 
and closely to the bottom dead centre the 
rollers pass on smoothly upon the closing cams, 
situated at both sides of the opening cam, which 


then take over the load from the latter. The 
opening cam is now free and is pushed away in a 
vertical and sideways direction at the upward 
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Fic. 1—Heat Balance of Test Engine 


stroke by means of a tappet. The rollers now 
follow the closing cam until the valves are 
resting on their seats, and during the upper part 
of the stroke the movable opening cam returns 
to its original position under the force of a 
spring. It may be emphasised that the levers 
connecting the opening cam to the fixed turning 
points never get any working load when the 
valves are opened or closed. Although this 
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operated by means of cams on the coupling of 
the two crankshaft halves, and the second is 
pneumatically driven from the scavenging 
piston rod extension. There is a suction valve 
and a plunger with two symmetrical helical 
grooves to regulate the delivery for ahead and 
astern, with a spill port in the barrel. The fuel 
is delivered to a port for ahead or to another for 
astern, drilled in opposite sides of the barrel. 
The regulating rack is directly connected to the 
manceuvring wheel and turns the plunger to 
the left or to the right dependent on the direction 
of rotating of the engine. 

There are two methods by which this type of 
pump can be used on an eight-cylinder engine. 

In one the arrangement of eight pumps is 
operated each from one cam for ahead and one 
for astern with a circumferential distance of 
180 deg., the delivery pipes for the two directions 
of rotating leading from each pump to two 
different cylinders. 

In the other the number of eight pumps are 
brought down to only four, each pump being 
operated by two cams for ahead and two cams 
for astern, with a distance between the two 
cams for the same direction of rotating of 
180 deg., while the distance between two cams 
for reversed direction is 90 deg. Each pump 
delivers fuel to two different cylinders when 
running ahead and to two other cylinders when 
running astern. There is a pilot plunger for 
each cylinder operated from the scavenging 
piston rod extension. This pilot plunger dis- 
tributes the fuel delivered by the h.p. pump 
to the one of the above-mentioned cylinders, 
which has the appropriate t.d.c. position, while 
the connection to the other cylinder is closed. 
This system, which saves the space of four 
pumps on the length of the crankshaft, has been 
successfully tried out on the test engine. 

The pneumatic h.p. fuel pump needs no 
reversing mechanism as it is driven by the 
reciprocating and not by the rotating parts of 
the engine. A piston attached to the scavenging 
piston rod, between the scavenging pump and 
the valve gear, supplies air at a pressure of 
about 100lb per square inch to a receiver. 
A slide, operated by the piston rod, distributes 
the air to an auxiliary piston which is mechanic- 
ally coupled to the h.p. fuel plunger, with the 





Fic. 2—Arrangement of Valve Gear 


valve gear is of an entirely new conception, it 
has on test run quite satisfactorily for nearly 
1000 hours. 

The scavenging and supercharging air valves 
are of the finger type, and the pressure drop in 
these valves is extremely low, due to an appro- 
priate shape of the air passages and of 
the guards, which is the result of special 
investigations. 

For alternative use in this engine two different 
types of high-pressure fuel pumps have been 
developed, of which the first is mechanically 


result that this plunger produces the necessary 
fuel-injection pressure. After the injection 
period the air pressure under the auxiliary 
piston is released and the plunger reaches its 
initial bottom position so that the fuel can 
enter through a port in the barrel and the pump 
is filled again. The amount of fuel delivered 
per cycle is regulated by the length ofthe plunger 
stroke which again is a function of the 
duration of the air admission controlled by the 
manceuvring wheel. By a special arrangement 
of the transmission between the auxiliary air 
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piston and the fuel plunger, the injection 
pressure is increased during the injecting period 
although the air pressure remains constant. 
It is, moreover, possible to increase the air 
pressure in any case where the use of heavy 
fuels asks for the utmost reliability with 
respect to involuntary increase in viscosity 
caused by lower temperatures. 


ScaAVENGING ARRANGEMENTS 


The method developed and used during the 
mvestigations into the scavenging of the new 
Werkspoor-Lugt engine was fully described in 
the paper read by Mr. Lugt before the Associa- 
tion Technique Maritime et Aeronautique in 
1948 and is reproduced in the paper. It need 
only be mentioned that it is a very simple one 
and only involves the measuring of the following 
values :-— 


zw=the oxygen content of the charge during 
compression. 

z=the oxygen content of the exhaust gases in 
the manifold. 

cr =the fuel consumption per cycle. 


These three measurements can be made with 
great accuracy by means of a normal Orsat 
apparatus, a weighing machine and a stop 
watch, and may be done in the workshop or 
even on board ship. 

Generally, only two tests at different engine 
loads will be sufficient to find the exact 
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the cylinder, which is worked from an extension 
of the scavenging piston rod. 


Tue “van TIJEN” NUMBER FOR COMPARING 
ENGINE TYPES 


Many attempts have been made to establish 
a@ formula expressing the power rating of an 
internal combustion engine in order to compare 
different engine types with respect to safe and 
economical output per unit of weight and space. 

The following well-known figures for specific 
load may be mentioned :— 

W. A. Tookey: Weight of fuel injected per 
unit of air quantity. 

C. B. Dicksee: Brake mean effective pressure 
per weight unit of fuel injected per cycle. 

A. C. Yeates; Bauer: Heat quantity trans- 
ferred per unit of time and surface of combustion 
space. 

Jacklitsch: J=FVS/D/Ne, where F'=sur- 
face of working piston, S=piston stroke, 
D=cylinder bore, Ne=brake horsepower per 
cylinder. 

General load figure: Brake horsepower per 
unit of swept cylinder volume. 

H.W. van Tijen: Specific load Ns=Ne/(Qc)?/* 
=T, where Nc=brake horsepower developed 
by one working side of one piston, and Qc 
=volume, swept by one working side of one 
piston (in litres). 

From these rating figures the latter is usually 
employed in our country and its usefulness will 
be evident from the following considerations. 

The maximum load to 
be developed in one 
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engines, or engines used for the same purpose, 
must be compared, the figure has proved to be 
very useful and would need no further comment, 
If, however, this figure is calculated for engines 
of different classes, e.g., low or high specced, 
four or two-stroke with or without superchurg. 
ing, it would appear, without further looking 
into the matter, as if some engines turn out 
to be exceedingly overloaded and others, on 
the contrary, have a very low rating figure. 

Actually, the significance of the figure 7 
becomes more evident by the following 
explanation :— 

If 


p=brake mean effective pressure in kilogram:os 
per square centimetre. 
F =surface of working piston in square decimetre 
=2D*/4, 
S=piston stroke in decimetres. 
a=S/D=stroke-bore ratio. 
n=revolutions per minute. 
V =mean piston speed in metres per second. 
C=a constant, being 2 for two-stroke and 4 for 
four-stroke engines. 
the specific load 7’'=Ne/Qc*!* becomes equal to 
T =p xX 10F.S. x n/30 x 75 xX C x F?/® x S78, 
or 
T =p x F¥8/C x S*/® x 100/75 x S x n/300, 
or 
= Va/4 2/307 
T= 0-75 x p/a*!*C x V, 
and finally 
T=1-23xp/a**CxV b.h.p. per square deci- 
ee eo ae sae ee ee, | | 
This equation may as well be written : 


T/V=1-23xpja*C . . . (8) 
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Fic. 3—Performance Curves of Test Engine 


scavenging efficiency values, and, moreover, the 
method gives a possibility of judging whether 
alterations of port dimensions, the timing of the 
exhaust valves, or other modifications may lead 
to improvement or otherwise. A specially timed 
valve is used for taking the sample of gas from 


heat to be safely transferred to the cooling 
water and, therefore, on the area of cooled 
cylinder surfaces. Again, these surfaces are, 
for similar engines, proportional to the value 
Qc?/8, Both facts are taken into account in 
the “‘ van Tijen’’ number, and when similar 


Fic. 4— Weight Comparison for Different Engines 


van Tijen number and the mean piston speed, 
this relation being only dependent on the mean 
effective pressure, on the stroke/bore ratio, 
and, of course, on the value C. 

If, therefore, for every class of engine 4 
value for p is assumed which can be considered 
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as normal at service load, the average of specific 
load can be plotted against mean piston speed 
for different values of stroke/bore ratio. By 
this method the average van Tijen number 
for each class of engine can be found on a 

ph, where curves are drawn for different 
stroke / bore ratios, indicating the relation 
between van Tijen number and mean piston 
speed for two and four-stroke engines with 
and without supercharging. 

In the case of a new engine the calculated 
specific load figure can be noted at the actual 
piston speed and it can be quickly ascertained 
whether this figure is in accordance with the 
average rating figure of similar engines or not. 

It might be mentioned that the average 
values for brake mean effective pressure, as 
applied to the graph, have been taken from a 
number of existing engines. 

The assumed figures are : 

B.m.e.p. 
Two-stroke without super- 
charging ... ... ... «. 5kg/em? (71-10 Ib/sq in) 
Four-stroke without super- 
i 6kg /em® (85- 32 Ib/aq in) 


Two-stroke with  super- 


charging ... «.. «. «.. 7kg/em* (99-54 Ib/sq in) 
Four-stroke with  super- 
charging ... ... ... ... 8kg/em* (113-76 Ib/sq in) 


WEIGHTS OF ENGINES PER B.H.P. anp UNIT 
OF CYLINDER VOLUME 
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increasing either the brake mean effective 
pressure or the revolutions per minute. 


RUNNING AN ENGINE oN Borer FuEL 


The use of heavy fuels in marine diesel 
engines has long been an object of research. 
In the beginning of the diesel engine era it was 
one of the principles on which the idea of the 
diesel engine was founded. During the years 
before the application of the mechanical 
injection system, when blast-air injection was 
used, many engines were running on heavier 
fuels than those which a short time ago were 
considered as normal for mechanical-injection 
engines. At present the world position of 
liquid fuels compels the diesel engine builders 
to design their slow-running marine engines 
for the use of heavy fuel. 

The continuously increasing use of rol 
for aircraft has had an influence on the field 
of road transport, where gas oils, displacing 
petrol, are more and more employed. The 
diesel-engined locomotives and small ships are 
already using diesel fuel instead of the lighter 
fractions, the consequence is that the larger 
marine engine must be adapted to use the fuels 
which up till a few years ago were only thought 
suitable in firing steam boilers. The develop- 
ment and experience gained in this particular 
field, and the results obtained on the m.s. 












































Although the van Tijen number gives a good ‘“‘ Auricula,” equipped with a four-stroke, 
indication of the specific load of an engine, a superc Werkspoor engine, built by 
Fuel Particulars 

Specifications Average inspection figures 
Gas oil Diesel fuel 400” fuel oil Boiler fuel 
Specific gravity ... | 0-83-0-87 0: 84-0-89 0-928 0-97 
at 20 deg. Cent. | at 20 deg. Cent. | at 60 deg. Fah. | at 60 deg. Fah. 
°Engler at 20 deg. Cent.... 1-3-1-8 1-4-2 _ _- 
2 | sec. Redwood I at 68 deg. Fah. ... 32-50 37-5-57 on ake 
E °Engler at 38 deg. Cent.... ... ...  «.. —~ i 12-8 49 
¥ sec. Redwood I at 100 deg. Fah.... ... _ _ 400 1,500 
Flashpoint, deg. Cent., P.M. closed... Above 65-6 Above 65-6 96 87 
Sulphur, per cent Max. 1 Max. 2 2-1 1-65 
Ash, per cent Max. 0-03 Max. 0-03 0-03 0-1* 
eee eee Max. 0-1 Max. 0-25 0-3 
+Sediment, percent ... ew — _ } 0-2 0-2 
Conradson, carbon, per cent ... Max. 0-1 Max. 2 5-34 10-12 
Lower calorific value, B.Th.U-/Ib ... Above 18,000 Above 17,800 17,700 17,500 
Hard asphalt, per cent Max. 0-00 Max. 0-50 1-08 — 

















* Ash after clarifier and purifier, 0-07 per cent. 


value which will be especially appreciated by 
engine builders, the shipowner wants to know 
first of all what power can be developed per 
unit of weight and space, or, conversely, which 
is the weight and space needed for a given 
output. 

In order to find one’s way among the many 
different existing values, it is worth while to 
compare the features of some existing engines, 
taken from a large of different types, 
running at low, medium and high speed. As 
the Werkspoor programme of production prac- 
tically covers this whole range, the comparison 
is made without the use of data from other 
engine builders. It might, however, be pointed 
out that these data would generally be in 
accordance with the obtained values. 

The graph, given in Fig. 4, is the result of 
calculations made for four and two-stroke 
engines, with and without supercharging, the 
speeds covering a range between 100 and 1500 
r.p.m. The curves indicate : 

(a) Weight per brake horsepower. 

(6) Weight per unit of cylinder volume. 

(c) Brake horsepower per unit of cylinder 
volume, 

This graph needs no further comment, except 
that it shows clearly that the values of weight 
per unit of swept cylinder volume remain prac- 
tically constant over the whole range and that 
the lower values for weight per unit of power 
output or the higher values for output per unit 
of swept cylinder volume are obtained by 


R. and W. Hawthorn, Leslie and Co., Ltd., are 
well known. 

It can now be stated that the new Werkspoor- 
Lugt supercharged two-stroke engine is able 
to run on the same heavy fuel as the “‘ Auricula”’ 
and on other fuels, some of which originate 
from the Middle East. This fact has been 
proved by long tests, and the particulars and 
viscosity graphs of some of these heavier fuels 
are given in the table above. 

The performance curves do not show much 
difference from those given in Fig. 1. Normal 
cylinder diagrams and weak spring diagrams 
on diesel fuel and boiler fuel are given, and 
some photographs taken after two weeks’ 
continuous full-load running on boiler fuel 
show the condition of injectors, valves and 
crosshead pin bearings. 

The normal Werkspoor injector cooling design, 
which was used on the successful tests with 
boiler fuel, is also illustrated, with the altered 
device for the use of fuels from the Middle 
East, which are often subject to the forming 
of carbon trumpets on the nozzle tips owing to 
easy cracking of the fuel. When running on 
boiler fuel it is imperative for perfect combustion 
that high cooling water temperatures in cylinder 
jackets and covers be maintained, and this 


not only on full load, but especially when 
running at lower speeds. High cooling water 
temperatures have an important improving 
effect on the wear of liners and piston rings. 
It may, therefore, be expected that good 
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results can be obtained if the quantity of cooling 
water can be automatically regulated in accord- 
ance with the heat to be transferred to the 
cooling water at different loads. In order to 
get the same cooling water inlet and outlet 
temperatures under these load conditions, the 
amount of cooling water must be almost pro- 
portional to the quantity of fuel injected. Such 
a regulating device has been developed on the 
new engine, embodying a regulating valve in 
the cooling water circuit, coupled to the fuel- 
control lever. By this method the engineer is 
freed from the necessity of effecting this regula- 
tion, which he will appreciate as he will be able 
to direct his full attention to manceuvring and 
other duties, especially when running into 
fog or entering harbours. 

Referring to water cooling, it may be recalled 
that the cooling water for the injector nozzles 
must be kept at a low temperature when running 
at service speed, and a separate cooling water 
system has to be provided, which can be 
switched over to a heating system when running 
at low loads and when the engine is stopped 
for a longer period than, say, half an hour. 
In this case the fuel in the injector body has 
to be kept warm, thereby preventing any 
increase of viscosity, which would lead to high 
injection pressures when the engine is again 
started 


As all heavy fuels have to be purified. and 

clarified before they are used in the engine, 
full attention has been given to this require- 
ment. A new type of separator, especially 
developed for use in the palm oil and refinery 
industries, has been recently adapted for use 
in motorships running on heavy fuels. The 
main feature is that this single separator can 
be employed both for purifying and clarifying 
purposes at the same time, thereby simplifying 
the existing installation of two separators. 
Moreover, the new separator is of the con- 
tinuously self-cleaning pattern. The substance 
to be removed from the fuel is drained off con- 
tinuously, so doing away with the tiresome 
task of removing the sludge from the discs by 
hand. 
It has already been mentioned that one of 
the problems to deal with when running an 
engine on heavy fuel is how to keep the fuel 
warm under all circumstances of the ship’s 
speed. The circulating of the fuel from the 
heated service tank to the h.p. fuel pumps and 
back to the tank can easily be arranged on all 
types of pumps. The heating of the water- 
cooled injector holders in the case of slow- 
running and stopped engine is also a simple 
matter which is described. The only part 
of the fuel system that causes further 
difficulties in this respect is the delivery pipe 
from the h.p. fuel pump to the injector, which 
often is lagged for this purpose. The well- 
known Pilgrim system provides a very nice 
solution to this problem, although it is only 
applicable to a certain type of pump. The new 
pneumatic fuel pump of the Werkspoor-Lugt 
engine incorporates some very suitable features 
for the application of a circulating system for 
the fuel between h.p. pump and injector. 





During a recent visit to the Werkspoor works 
we were informed that the negotiations with 
ship owners, with regard to the use of the new 
Lugt-Werkspoor engine, are proceeding satis- 
factorily, and that it has been decided to begin 
at once with the construction of two four- 
cylinder engines. 

—— 


Waste Disposat at Sza.—The Ministry of Supply 
states that it is arranging for small quantities of 
slightly radioactive waste material from the Atomic 

Research Establishment to be disposed of 
by dumping in the deep waters of the Atlantic 
Ocean during the spring and summer of this year. 
The waste consists of contaminated glassware, 
filter papers, cleaning rags and miscellaneous 
articles, and it is contained in sealed drums, about 
twenty of which will be discharged in each opera- 
tion. They will be carried out to sea in a Naval 
vessel and put overboard several hundred miles 
south-west of the British Isles, at a point where 
the Atlantic Ocean is over 2000 fathoms deep. 
The Ministry says that the total quantity of radio- 
activity which will be disposed of in these operations 
is much too small to have any harmful effects on 
fish or human life. 








Britain’s Exports 

During the concluding stages of the 
debate last week in the House of Commons on 
the Budget Proposals and the Economic Situa- 
tion, the President of the Board of Trade, Mr. 
Harold Wilson, spoke of the progress of the 
country’s export drive. He said that as sales 
difficulties rather than production became 
paramount, and as competing industries over- 
seas recovered and became more efficient, 
it was increasingly true, as the Economic Sur- 
vey emphasised, that this year there could 
not be expected the same increase in exports 
over 1948, as that year showed compared with 
the preceding one. Nor could there be expected 
to continue the encouraging increases month 
by month which had been such a feature of the 
trading returns over the past year. 

Exports in January, Mr. Wilson recalled, 
were by volume 162 per cent above the 1938 
average, and were therefore at a higher rate 
than the target fixed for the end of this year. 
In February, which was a shorter month, 
exports were lower, and by volume were 
143 per cent of 1938. The provisional figures 
for March, however, which was another long 
working month, showed that the value of 
British exports was about £159,900,000. Al- 
theugh the daily rate of export in March was 
about 3 per cent below that of January, there 
were indications that, by volume, March 
exports were likely to be 162 or 163 per cent 
of the 1938 average. Those figures, Mr. Wilson 
suggested, were encouraging, though in addi- 
tion te the long working month, they were 
undoubtedly inflated by a rush to get exports 
to South Africa through the customs and 
shipped before the new South African import 
restrictions became effective. But, Mr. Wilson 
added, imports in March were the highest 
ever, and the gap therefore on the visible trade 
account was wider than in January and Feb- 
ruary. 


Export Drive to North America 


Later in the speech referred to in 
the preceding note, the President of the Board 
of Trade, Mr. Wilson, stressed the paramount 
importance of increasing British exports to 
Canada and North America. He made par- 
ticular mention of the challenge which that 
problem presented to the initiative and enter- 
prise of this country’s business community. 

At the end of last week, the Board of Trade 
announced that, to carry the matter further, 
arrangements were being made for a meeting 
in London, on April 26th, at which there would 
be present leading representatives of trade, 
finance and industry, and also the trade unions 
and the co-operative movement. The object 
of the meeting was to set in motion a campaign 
in this country and in Canada and the U.S.A. 
to increase British exports to those vital mar- 
kets. It was hoped, the Board of Trade stated, 
that at the meeting ideas would be received 
from every quarter of the industrial community 
on how the job should be tackled, and how 
far, and in what ways, the Government could 
help. It was also hoped that agreement would 
be reached on procedures for sustaining the 
campaign. 


The T.U.C. and the Budget 

On Wednesday of last week, the econo- 
mic committee of the Trades Union Congress 
met to discuss the effect of the Budget pro- 
posals upon trade union policy. An official 
statement which was issued afterwards said 
that the committee gave full weight in its 
discussion to the vital interests dependent 
upon the maintenance of stability. It formed 
the view that ‘‘ widespread expectation of a 
lightening of the burden of taxation accounted 
for much of the criticism to which the Budget 
had given rise.’”’ The committee, the state- 
ment added, considered it advisable, in view 
of the importance attached by the trade unions 
to a reduction of the cost of living, to discuss 
the Budget with the Chancellor of the Exchequer 
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before framing a report for the next meeting 
of the T.U.C. General Council on April 27th. 
It is understood that later on the same day 
members of the economic committee met the 
Chancellor, but no further statement has been 
made as to the result of the conversations. 


Foundry Conditions 

The Amalgamated Union of Foundry 
Workers has recently published an illustrated 
booklet commenting on the recommendations 
made in the Report of the Joint Advisory 
Committee on Conditions in Iron Foundries, 
issued in July, 1947. The Joint Advisory 
Committee, it may be recalled, was appointed 
in August, 1945, by the then Chief Inspector 
of Factories, Sir Wilfred Garrett. The book- 
let prepared by the union is intended to explain 
to its members the relationship between: the 
Joint Advisory Committee’s report and the 
Factory Acts. 

An introduction by the union’s general 
secretary, Mr. James Gardner, says that many 
of the recommendations made in the Committee’s 
report are of such a character as to be easily 
carried out at very little cost by the appli- 
cation of elementary principles of organisation 
on the part of managements, and by proper 
attention to hygienics in the foundry required 
by the Factory Act itself. Acceptance of the 
traditional but quite needless untidiness of the 
foundry arises from a lack of appreciation of 
the value of good housekeeping in respect of 
production, and can cause serious injury to the 
unwary. 

The union agrees that considerable capital 
expenditure will be necessary before the 
foundry worker enjoys the full fruits of the 
investigations undertaken by the Joint Advi- 
sory Committee. It suggests, however, that 
progress towards the implementation of the 
recommendations has been “ provokingly slow,” 
although many employers have shown a real 
desire to improve their foundries. At the same 
time the booklet points out that, while imple- 
mentation of the Joint Advisory Committee’s 
report is mainly dependent on the employer, 
there are obligations also on the part of the 
workpeople. Cleanliness and good house- 
keeping, the booklet emphasises, can only be 
maintained if the facilities are provided, but 
responsibility for the proper use of those 
facilities must be shared by the workpeople 
on the job. 

Nationalisation and Initiative 

At the annual general meeting of the 
Sheffield Chamber of Commerce on April 
llth, Sir Harold West, the retiring President, 
in presenting the Council’s report, spoke of 
the threat of nationalisation in the steel indus- 
try, which hung over the city with its “ inevit- 
able effect on life and work.” Sir Harold said 
that he knew from experience the effect of 
nationalisation on the coal industry, and al- 
though it was now admitted that it had been 
brought in prematurely, many concerned with 
the administration of that industry were 
passing through the inevitable discomforts of 
a new organisation. 

With the threat of nationalisation hanging 
over the steel industry, Sir Harold asserted, 
top management was diverted from the job 
of production and distribution, which was so 
urgent and essential. Many must naturally 
be concerned and worried about their own 
future, for in a nationalised industry there 
was but one master, and many men, Sir Harold 
said, whom he knew as efficient, conscientious 
senior servants of the coal industry had been 
left redundant by reason of changes in policy. 
National management, Sir Harold observed, 
so often brought out the worst rather than the 
best because it was impersonal and remote. At 
the same time it tended to strangle initiative, 
enterprise, and the adventurous spirit which 
were so essential to-day in the development of 
overseas markets. Large works units were, 
he thought, a necessity for dealing with large 
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output. It was well, however, to keep them 
to @ minimum in number, and to avoid, as 
far as was possible, standardising men and 
ignoring the human factor. 


London Dock Strike 

The strike in the London docks, 
which, as reported on this page of our last 
issue, began on Monday, April 10th, concluded 
at the end of last week and there was a general 
return -to work on Saturday. The striko, 
which was sponsored by the National Amal. 
gamated Union of Stevedores and Dockers, 
was stated to be a protest against the dismissal 
of thirty-three men, who were declared by the 
National Dock Labour Board to be “ ineffec- 
tive,” mainly on account of age or infirmity. 
Some members of the Transport and General 
Workers’ Union—-against the advice of their 
leaders—also joined in the strike, and in the 
early part of last week more than 15,000 
dockers and stevedores were idle. 

During last week it was pointed out by the 
Ministry of Labour that the National Amal- 
gamated Union of Stevedores and Dockers 
had acted unconstitutionally in failing to give 
the Ministry the required twenty-one days’ 
notice of the strike. On Thursday, before the 
House of Commons rose, the Minister of Labour, 
Mr. George Isaacs, announced that the general 
secretary of the union had explained to the 
members the illegality of the strike, and had 
instructed a return to work to enable the 
executive to give the twenty-one days’ notice 
of strike required under the National Arbitra- 
tion Order. 


Taxation and Incentive 

The need to reduce taxation—which 
was becoming a “ cancer in our nation ’’—was 
stressed by Sir George H. Nelson in the course 
of his chairman’s address at the recent annual 
meeting of the English Electric Company, Ltd. 
He said that the incentive to a man to improve 
his position by hard work was discounted so 
much that those who ran great industries found 
it difficult to interest workpeople in working 
overtime, and to persuade men of established 
ability to take on greater responsibility because 
the net reward to them was so meagre. 

Both the State and industry, Sir George 
declared, depended upon the vision, drive and 
resourcefulness, ability and human qualities 
of a relatively small number of gifted people, 
who affected the prosperity of the masses in the 
whole country to a tremendous extent for good. 
The only effective way to encourage those people 
was by reduction of taxation, but industry 
could not offer any inducement that was not 
discounted by taxation to such an extent that 
little remained. 

There was, Sir George continued, only one 
cause of excessive taxation, and that was 
inflated expenditure by the State. Until the 
principles of economy which every individual 
and every business undertaking had to apply 
to its own affairs were applied to public expendi- 
ture, there could be found no relief from the 
burdens which were to-day strangling enterprise 
and initiative. 


Non-Ferrous Metals 

A survey of raw material supplies for 
the United Kingdom, which has been made 
recently by the Board of Trade, suggests that 
more lead should become available over the 
next few years as expansion projects take effect, 
although there is no prospect yet of supplies up 
to pre-war standards. The rationing scheme at 
present in force restricts United Kingdom con- 
sumption of lead to about one-half of pre-war 
levels. Tin supplies, the survey indicates, 
should present no problem, as adequate ore is 
available from Nigeria and Bolivia. But—as 
with aluminium—the extent to which imports 
have to come from hard-currency countries is a 
potential source of trouble, although several 
schemes are being undertaken in the sterling 
countries of the Commonwealth to increase the 
output of metals. 
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French Engineering News 
(From our French Correspondent) 


There is still considerable controversy in 
France over the respective merits of elec- 
tricity and compressed air in the mines. Elee- 
tricity protagonists point out that compressed 
air is uneconomic and its efficiency is claimed 
to be one seventh that of electricity. Con- 
siderable power is needed for modern mecha: 
nical equipment : 125 to 250 h.p. per hoisting 
engine and 100 to 120 h.p. for loaders, &c. 
This demand for power is said to make com- 
pressed air inadequate and, where electricity 
is not available, compressors totalling 35,000 
h.p. have had to be installed with considerable 
inconvenience. On the other hand, compressed 
air offers a safety and flexibility not possible 
with electricity and in deep mines improves 
the atmosphere. Despite the fact that the 
use of electricity in fire-damp areas is stated 
to be dangerous and requires special precau- 
tions, its advantages are such that security 
measures and special equipment are being 


developed. 


Speaking before the National Assembly 
last week on the situation of French industry, 
M. Rene Lacoste stated that the production 
and equipment effort was being accompanied 
by a progressive reduction in economic con- 
trols and setting in order of the nationalised 
industries. The latter he considered not the 
least of the tasks tackled by his department, 
and so far important results had been obtained. 
In the coal mines, daily output which averaged 
950kg in 1947 and 970kg in 1948 had reached 
1080kg in March, 1949. In the other nationa- 
lised industries, equally satisfactory results 
had been obtained. Last October, the Renault 
works had built 7550 vehicles, compared with 
the 1938 monthly average of 4600. The 
National Nitrogen Office was producing 220 
tons of ammonia daily instead of 130 tons. 
In Alsace, potassium extraction was 430,000 
tons in January, 1949, instead of the 1938 
monthly average of 270,000 tons. The Petrole 
Regié had bored 20,000m in 1948 and increased 
gas production to 350 million cubic metres 
and oil production to 8700 tons by the end of 
1948, 


* * 


* * * 


Included in the 300 million dollar programme 
for the development and modernisation of the 
steel industry in the nineteen countries par- 
ticipating in the Marshall Plan is the sum of 
10,600,000 dollars, which will be used to install 
the continuous rolling mills at Anzin-Denain 
and Montataire. The result will be important 
economies in the manufacture of sheet metal. 
Formerly there were required 1350kg of fuel to 
manufacture 1 ton of sheet; this figure be 
reduced by 13 per cent, and a 50 per cent 
economy in coal and over 20 per cent economy 
in electricity will also be achieved. The 
economies effected will reduce the cost of 
sheet steel by about 5000 francs a ton. 

A sum of 45 million dollars will be used to 
modernise the steel industry in Eastern France. 
There, the installation of a group of rolling 
mills is not so far advanced as in the north. 
The French plan, which is yet to be approved, 
is to install a hot rolling mill on the Lorraine 
iron ore seam at Hayange, similar to that at 
Denain. Near Ebange, two cold rolling mills 
will roll strip metal supplied by Hayange, 
one producing tin-plate and the other fine sheet. 
Negotiations for the supply of equipment are 
taking place with five American companies, 
and the orders will total about 40 million dol- 
lars. It is expected that installations will be 
completed in between two and two-and-a-half 
years. 

An. important extension programme is also 
being carried out by the Nante factories of the 
Société J. J. Carnaud et Forges de Basse- 
Indre, the large producers of tin-plate. The 
company has been authorised by the French 
government to install a cold rolling mill. and 
equipment has been ordered from the United 
States with Marshall Plan funds. The present: 
capacity of the’ plant, which is 130,000 tons 
annually, will be increased to 180,000 tons 
with the new plant. 
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Notes and Memoranda 


Rail and Road 


British Transport TraFric Reczrpts.—tTraffic 
receipts of British Railways in the four weeks 
ended March 27th, totalled £23,620,000, compared 
with £24,529,000 in the co mding period of 
1948. London Transport’s traffic receipts, in the 
same four weeks, amounted to £4,235,000, com- 
pared with £4,321,000 in the corresponding weeks 
of 1948, and the tolls and freight charges received 
by Inland Waterways totalled £155,000, as against 
£147,000 in the comparable period last year. 


Tue C.P.R.’s Last Steam LocomotivE.—Accord- 
ing to Railway Age, the Canadian Pacific Railway 
has recently accepted delivery of what may be 
the last steam locomotive built for the line. The 
C.P.R., it is stated, intends to employ diesel- 
electric power in future developments. The new 
steam locomotive, built by the Montreal Loco- 
motive Works, is designed for hauling passen- 
ger and freight trains on the mountain gradients 
between Calgary, B.C., and Revelstoke, and is the 
last of an order for six engines of the “ Selkirk” 
type. It weighs 370 tons loaded, and is the 3252nd 
steam locomotive acquired by the C.P.R. since it 
started operations. 


Air and Water 


I.N.A. RegsEARCH SCHOLARSHIP.—A _ research 
scholarship of the value of £400 per annum and 
tenable for two years has been offered by the 
Aluminium Development Association to encourage 
and facilitate research in the application of light 
alloys to ship construction. The scholarship will be 
administered by a committee of the Institution of 
Naval Architects, and it is hoped to make the award 
in September, 1949. Full particulars of entry, 
which closes on July 31st, can be obtained from the 
Secretary, Institution of Naval Architects, 10, 
Upper Belgrave Street, London, S.W.1. 

INTERNATIONAL CONGRESS FOR HARBOUR ENGI- 
NEERING.—The Flemish Society of Engineers 
(Vlaamse Ingenieursvereniging) announces that an 
International Congress for Harbour Engineering 
is to be held in Antwerp from June 16th to 19th. 
Delegates from engineering societies in Belgium 
and in several other countries are being invited 
to the Congress, which will discuss matters 
concerned with civil engineering work on har- 
bours, harbour machinery, handling and stocking 
perishable goods, and safety in harbours. Further 
information about the Congress can be obtained 
from the Secretary General, V.I.V., Torengebouw, 
VIII, Schoenmarkt 31, Antwerp. 

B.E.A. PLANNED TRANSFER TO LONDON AIRPORT. 
—Agreement has been reached between the Ministry 
of Civil Avigtion and British European Airways 
Corporation that B.E.A.’s new fleet of Airspeed 
‘** Ambassadors” will be based at and operated 
from London Airport. Delivery of the first pro- 
duction ‘‘ Ambassador ” is expected next year and 
services are being planned to be introduced pro- 
gressively from 1951. Subsequently, all civil air 
services at present using Northolt will be trans- 
ferred gradually to the London Airport. The 
intention is that, before the end of 1954, Northolt 
will no longer carry any civil movements. An 
extensive building programme at London Airport 
is involved, for which a programme is now being 
worked out. 

Miscellanea 

THE TECHNIQUE OF HANDLING INQUIRIES.— 
Aslib is arranging a four-day study course on 
“The Technique of Handling Inquiries,” from 
Tuesday to Friday, April 26th to 29th. The course 
will be held by courtesy of the Library Association, 
at Chaucer House, Malet Place, London, W.C.1, 
and opportunity is being provided for those taking 
part to visit various London libraries and infor- 
mation bureaux. The fee for the complete course 
is 30s., and full particulars may be obtained from 
Aslib, 52, Bloomsbury Street, London, W.C.1. 

Macuintnc LamInaTED Ptastics.—A_ useful 
book, dealing in detail with the many aspects to 
be considered when machining laminated plastics, 
has been produced by Bakelite, Ltd., 18, Grosvenor 
Gardens, London, 8.W.1. This book has been 
arranged alphabetically to provide quick and simple 
means of finding the desired information and it 
includes many excellent explanatory photographs. 
All classes of machining to which laminated Bake- 
lite is suited are described and also given are 
details of the tools to be used and the feeds, 
speeds, &c., necessary for the best and most econo- 
mic results. A number of useful tables given at 
the end of the book add to its value. 


RESERVES oF OFFICERS.—The War Office has 
recently issued a leaflet giving details of oppor- 
tunities which now exist for released officers from 
the British and Indian Armies to join the Regular 
Army Reserve of Officers or the Army Officers 
Emergency Reserve. Officers with the requisite 
qualifications are required in various technical 
corps. ull particulars of the schemes will be 
supplied on application to the War Office, London, 
8.W.1. 


European Coat A.xocation.—The United 
Nations Economic Commission states that a total 
of 13,200,000 tons of coal and coke has been recom- 
mended for allocation to seventeen European 
countries and to Trieste for the second quarter of 
1949. This figure is 800,000 tons above the amount 
recommended for allocation in the first quarter 
of the year. The second quarter allocations include 
7,700,000 tons of fuel, which are expected to move 
under normal trade agreements between the par- 
ticipating Eastern and Western European countries. 


WitsurR Wricut Memoriat Lecrure.—The 
thirty-seventh Wilbur Wright Memorial Lecture 
will be delivered before the Royal Aeronautical 
Society on Thursday, April 28th, at 6 p.m., at the 
Royal Institution, 21, Albemarle Street, London, 
W.1. The lecture will be given by Dr. Hugh 
Dryden, F.R.Ae.S., Director of Aeronautical 
Research to the National Advisory Committee for 
Aeronautics, and will deal with ‘‘ The Aeronautical 
Research Scene—Goals, Methods and Accomplish- 
ments.” Light refreshments will be served at 
5.30 p.m. Non-members should obtain tickets of 
admission through members of the Society. 


“MutitarD News-Lerter.’”’—The transmitting 
and industrial valve department of Mullard Elec- 
tronic Products, Ltd., have just issued the first of a 
series of “‘ News-Letters,” designed for the informa- 
tion of valve users. The ‘“ News-Letter” is 
intended to provide a service of advance informa- 
tion in tabloid form pending the availability of more 
comprehensive literature. A further object is to 
enable valve users to select what current Mullard 
technical publications are of real interest to them. 
Technical information and news about new valve 
types for transmitting and industrial purposes will 
form the major contents of the sheet, which will, 
at first, appear quarterly. 


TECHNICAL EpucaTion Pitans.—The Minister of 
Education, Mr. George Tomlinson, said in a recent 
speech at West Ham that it was intended to carry 
out between now and 1952 a building programme 
which should meet all existing needs in technical 
education, and also those which could be foreseen 
at present. A National Advisory Council had 
surveyed the whole field, and regional councils 
and Academic Boards had been working for some 
time to link up the major technical colleges with 
each other and with industry, and there now existed 
machinery for the whole country, which would 
avoid the overlapping of courses and duplication 
of effort. About 250,000 students, Mr. Tomlinson 
added, were now being released for daytime train- 
ing by their employers, compared with 170,000 
in 1947, and 40,000 in 1938. The number of 
Ordinary Nationa] Certificates awarded in 1948 
was almost 100 per cent greater than the number 
in 1939, while the increase in Higher National 
Certificates in the same period was 214 per cent. 


Russer Stupy Grour.—The sixth meeting of 
the Rubber Study Group was held recently in Lon- 
don, and was attended by delegations from Austra- 
lia, Belgium, the British Colonies, Burma, Canada, 
Ceylon, Czechoslovakia, Denmark, France, Hun- 
gary, Italy, Liberia, the Netherlands and Indonesia, 
the United Kingdom and the United States of 
America and by observers from the United Nations 
(Interim Co-ordinating Committee for International 
Commodity Arrangements) and from the Interna- 
tional Rubber Development Committee. A repre- 
sentative of Siam was also present. The principal 
objects of the meeting were to examine the statis- 
tical position concerning the production and con- 
sumption of rubber throughout the world; to 
review the world rubber situation in the light of 
the changes in that position since the last meeting, 
held at Washington in April, 1948, and to consider 
measures designed to expand world consumption 
of rubber. The Group examined the statistical 
position and made estimates for natural rubber 
production and consumption of natural and syn- 
thetic rubber during 1949. It was suggested that 
the world production of natural rubber would be 
in the neighbourhood of 1,575,000 long tons, 
while consumption of natural and synthetic rubber 
might be in the neighbourhood of 1,450,000 and 
450,000 long tons, respectively. Those figures, 
however, make no allowance for Governmental 
stockpiling. 
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Forthcoming Engagements 


Secretaries of Institutions, Sovieties, &c., desirous of 
having notices of mectinge inserted in this column, are 
requested to note that, in order to make sure ef their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting ts to be held should be clearly stated. 


British Institution of Radio Engineers 

Wed., April 27th.—W. Miptanps Section : Tech. Coll., 
Wulfruna Street, Wolverhampton, “ Broadcast Recep- 
tion for Rediffusion Systems,” M. Exwood, 7 p.m. 

Thurs., April 28th.—S. Mtptanps Section : Tech. Coll., 
The Butts, Coventry, “Electronic Voltmeters,” 
R. A. Lampitt, 7 p.m. 

Institute of British Foundrymen 

Wed., April 27th.—BtrMIncHAM Brancu : James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
Annual Meeting, “‘ Foundry Contacts,” A. T. John- 
stone, 7 p.m. Lonpon Branow : Waldorf Hotel, 
Aldwych, W.C.2, Annual General Meeting, Films on 
“‘Non-Ferrous Foundry Practice,” 7.30 p.m. 

Institute of Refrigeration 

Tues., April 26th.—Institution of Mechanical Eng » 
Storey’s Gate, St. James’s Park, S.W.1, “ Turbo- 
Compressors and Their Application to Refrigeration,” 
R. R. Huitson, 5.30 p.m. 
Institute of Welding 

Tues., April 26th to Fri., April 29th.—Beach Hotel, 
Southsea, Spring meeting. 

Institution of Chemical Engineers 

To-day, April 22nd.—Mayfair Hotel, Berkeley Street, 

 § 1, twenty-seventh annual corporate meeting, 
1 a.m. 








Institution of Civil Engineers 
Tues., April 26th.—NEWCASTLE-UPON-TYNE AND Dis- 
TRIcT AssoctaTION : North of England Institute of 
Mining and Mechanical Engineers, Westgate Road, 
Newcastle-upon-Tyne, “‘ The Engineer and Planning,” 
J. 8, Allen, 6.15 p.m. 


Institution of Electrical Engineers 

Mon., April 25th—Informal Meeting : Savoy Place, 
Victoria Embankment, W.C.2, Discussion on ‘ The 
Field for Battery Vehicles,” opened by J. H. Johnson, 
5.30 p.m. 

Tues., April 26th—MEASUREMENTS SECTION : Savoy 
Place, Victoria Embankment, W.C.2, Discussion on 
“Apparatus for Limitation of Maximum Demand,” 
opened by A. H. Gray, 5.30 p.m.—N. Mip.Lanps 
Centre : Yorkshire Electricity Board, 1, Whitehall 
Road, Leeds, 1, “‘ Polyphase Commutator Machines,” 
B. Adkins and W. J. Gibbs, 6.30 p.m. 

Wed., April 27th.—S. MipLtanps StupEents’ SECTION : 
English Electric Company, Ltd., Association Hall, 
Stafford, ‘“‘Power Stations—Past and Present,” 
F. W. Lawton, 7 p.m. 

Thurs., April 28th.—Extra Meeting : Savoy Place, Vic- 
toria Embankment, W.C.2, “‘The Motor Uniselector 
and the Technique of Its Application in Telecommu- 
nications,” W. a Grinsted, 5.30 p.m. 

Fri., April 29th.—N.E. Stupents’ Section : King’s 
College, Newcastle-upon-Tyne, Annual General Meet- 
ing, 6.45 p.m. 


Institution of Heating and Ventilating Engineers 

Tues., April 26th.—Scottish BranoH: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, C.3, “‘ High 
oe Hot Water Heating,” A.C. F. Mackadam, 

.30 p.m. 

Fri., April 29th.—MancHESTER aND District BRANCH : 
Metropole Hotel, Manchester, “Air Conditioning, 
With Special Reference to Cotton Mills,” A. L. 
Longworth, 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, April 22nd.—Storey’s Gate, St. James’s Park, 
8.W.1, “ Invention and the Sifting Out of Engineering 
Facts,” E. G. Bailey, 6 p.m. 

Sat., April 23rd.—YorkKsHIRE Branch GRADUATES’ 
Section : Great Northern Victoria Hotel, Bradford, 
Annual General Meeting, 2.30 p.m. 

Tues., April 26th.—Scottisu Brancu : Royal Tech. Coll., 
George Street, Glasgow, “Invention and the Sifting 
Out of Engineering Facts,” E. G. Bailey, 7.30 p.m.—— 
S. Wates Brancu : South Wales Institute of Engi- 
neers, Cardiff, ‘‘ Modernisation of a Coal Discharging 
Depot,” G. T. Shoosmith, 6 p.m.——BimmMincHAM 
CENTRE, AUTOMOBILE Division : James Watt Memorial 
Institute, Great Charles Street, Birmingham, “The 
Influence of Valve-Port Design on the Volumetric 
Efficiency of the Compression-Ignition Engine,” 
C. B. Dicksee, 6.45 p.m. 

Wed., April 27th—Miptanp BrancH, GRADUATES’ 
Section : English Electric Company, Ltd., Association 
Hall, Stafford, “‘ Power Stations—Past and Present,” 
F. W. Lawton, 7 p.m. 

Thurs., April 28th.— MIDLAND Brancu : College of Tech- 
nology, Manchester, “Invention and the Sifting-Out 
of Engineering Facts,” E. G. Bailey, 6 p.m.—Sov- 
THERN Brancw : University College, Southampton, 
“Marine Boiler Deterioration,” I. G. Slater, 6.30 
ne DERBY CENTRE, AUTOMOBILE DrvIsION : 

hool of Arts, Green Lane, Derby, Annual General 

Meeting, ‘‘ History of Transmissions,” K. B. Maddocks, 


7 p.m. 

Fri., April 29th.—Storey’s Gate, St. James’s Park, 8.W.1, 
Presentation of James Watt International Medal and 
Special Lecture by the Recipient, Dr. Fredrik Ljung- 
atrom of Sweden, 6 p.m. 

Institution of Post Office Electrical Engineers 

Wed., April 27th—L.T.R. Headquarters Refreshment 
Club, Waterloo Bridge House, 8.E.1, “‘ Reproduction 
Services,” A. W. Ford and W. R. Wickens, 5 p.m. 
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Institution of Production Engineers 
Mon., April 25th—Derrsy Svus-Section : School of 
Arts, Green Lane, Derby, “ Plastics,” A. D. White- 
head,.7 p.m.——-MANCHESTER SEcTION : College of 
Technology, Manchester, ‘‘ Social Function of Indus- 
try,” A, Roberts, 7.15 p.m.——N.E. Section : Neville 
Hall, Newcastle-upon-Tyne, Annual General Meeting, 


6.30 p.m. 

Wed., Fipril 27th.—_Hatirax Grapvuates’ SECTION : 
Tech. Coll., Halifax, “‘ Modern Coal-Face Machinery,” 
J. W. L. Anderson, 7 p.m. 

Fri., April 29%th.—S. Watres anD MONMOUTHSHIRE 
Section : 8. Wales Institute of Engineers, Cardiff, 
““How the Money Moves in Business,” T. G. Rose, 
6.45 p.m. 


Junior Institution of Engineers 
To-day, April 22nd.— t Rooms, Great Queen 
Street, Kingsway, W.C.2, annual dinner, 6.15 p.m. 
Tues., April 26th.—SHEFFIELD AND District SECTION : 
Great Northern Hotel, Leeds, ‘‘ Machinery for Motor 
Driven High Speed War Vessels,”’ E. Scott, 7.30 p.m. 
Fri., April 29th.—39, Victoria Street, S.W.1, Informal 
Meeting, Question and Discussion Evening, 6.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Fri., April 29th.—Mining Institute, Newcastle-upon- 
Tyne, “‘ Causes and Prevention of Slamming of Ships 
in a Seaway,” J. L. Kent, 6.15 p.m. 
Royal Aeronautical Society 
Thurs., April 28th.—Institution of Civil Engineers, Great 
George Street, S.W.1, “‘The Aeronautical Research 
Scene—Goals, Methods and Accomplishments,” Hugh 
Dryden, 5.30 p.m. 


Sheffield Metallurgical Association 
Tues., April 26th.—198, West Street, Sheffield 1, ‘‘ Per- 
manent Magnet Alloys,” K. Hoselitz, 7 p.m. 


Society of Instrument Technology 
Wed., April 27th.—Royal Society of Tropical Medicine 
and Hygiene, Manson House, Portland Place, W.1, 
“The Telerecording of Thickness, Pressure, Flow and 
Other Physical Quantities Usi a Simple Electro- 
Magnetic Circuit,” W. J. Clark, 6.30 p.m. 





Codes of Practice 
The Codes of Practice Committee for Civil Engineering, 
Public Works and Building and Constructional Work is 
under the wgis of the Ministry of Works. Codes are 
issued on behalf of the Committee by the British Standards 
Institution, 24-28, Victoria Street, London, S.W.1. 


HEATING AND THERMAL INSULATION 

The Codes of Practice Committee has now issued 
in final form Chapter VIII, ‘‘ Heating and Thermal 
Insulation ” of the Code of Functional Require- 
ments of Buildings. The chapter was published in 
draft form and circulated for comment; all com- 
ments and views submitted were taken into con- 
sideration in preparing the final version now pub- 
lished. 

This chapter is largely based upon the recom- 
mendations of two committees which have recently 
considered the temperatures to be provided in 
buildings—a committee of the Institution of Heating 
and Ventilating Engineers, which in 1942 published 
recommendations for the computation of heat 
requirements of buildi d a committee of the 
Department of Scientific and Industrial Research, 
which in 1945, in a report on the heating and venti- 
lation of dwellings, recommended standards of 
warmth for the rooms of a home. A table gives 
recommendations for general warmth conditions 
desirable for various kinds of public buildings and 
certain factors affecting the attainment of those 
conditions are brought to notice, whilst the desirable 
warmth conditions for dwellings are also considered. 

Having specified the desirable standards of 
warmth the chapter then deals with the thermal 
insulation desirable for heated buildings and points 
out that the degree of insulation appropriate ‘to a 
particular building may be ascertamed upon an 
economic basis, in terms of the cost of the structure, 
the cost of the heating plant and the annual expendi- 
ture upon fuel. The maximum thermal trans- 
mitt permissible in dwellings are also listed. 
The code carries the usual warning that during the 
present abnormal conditions it may not be practic- 
able to take full advantage of all the recommenda- 
tions made in it. Copies of the chapter may be 
obtained from the British Standards Institution, 
24-28, Victoria Street, S.W.1, price 2s., post free, 
reference CP 3—Chapter VIII (1949). 








U.S. Honour ror BritisH ScrenTist.—Sir John 
Simonsen, Director of Research, Colonial Product 
Research Council, has been selected by the American 
Chemical Society as the first recipient of the 
Fritzsche Award. The award, which consists of a 
gold medal and 1000 dollars, was instituted “ to 
recognise and encourage outstanding achievement 
in analysis,- research and new applications of 
essential oils, essential oil isolates and related 
chemicals.” - The award will be presented at’ the 
autumn meeting of the American Chemical Society 
at Atlantic City, New Jersey. 








April 22, 1949 


Personal and Business 


Mr. H. Lone, M.I.E.E., has been elected an 
honorary member of the Illuminating Engineering 
Society. 

Mr. G. E. BEHARRELL, managing director of 
Dunlop, Ltd., has been re-elected president of the 
Tyre ufacturers’ Conference. 

Are Controt Instauiations, Ltd., has opened 
a branch office at 19, Temple Street, Birmingham, 2 
a aaa Midland 2546). Mr. A. H. Evans is 
the branch manager. 

Mr. H. J. Esoreet, B.Sc. (Eng.), M.I.C.E., dis- 
tributing engineer of the Gas Light and Coke Com- 
pany, has been appointed distributing engineer of 
the North Thames Gas Board. 

Mr. C. E. Knigut is relinquishing his position 
of assistant director of the Combustion Engineer. 
ing Association, to take up an appointment in tho 
London office of Davidson and Co., Ltd., Belfast. 

Mr. Wairney Srraicut, chief executive of 
British Overseas Airways Corporation, has been 
appointed to the board of British South American 
Airways Corporation, without further remuneration. 

Meratciap Ltd., announces that its administra- 
tion and woodworking machinery production are 
being concentrated at the works of the parent 
company—George Cohen, Sons and Co., Ltd.—at 
Stanningley, Leeds. 

Reep Broruers (ENGINEERING), Ltd., announces 
that, as from April 25th, its address will be Replant 
Works, Cuba Street, Millwall, London, E.14 
(telephone, East 4081; telegraphic address, 
‘“* Replant, Pop, London ”’). 

Compression Ianition, Ltd., Church Road, 
Burstow, Horley, Surrey, states that from May Ist 
it will deal with all sales matters relating to 
“Twiflex’’ couplings, which it manufactures. 
Hitherto, the sale of these couplings has been 
handled by Flexaire Ltd. 

Mr. G. M. SmiBert is resigning his position as 
resident manager and a director of the North 
Eastern Marine Engineering Company (1938), 
Ltd., and is taking up an appointment as assistant 
to the managing director of John G. Kincaid and 
Co., Ltd., Greenock, in July next. 

CHAPMAN AND Hatt, Ltd., announces that it has 
acquired the complete list of scientific and technical 
books of Pilot Press, Ltd. All inquiries for these 
books should now be sent to Chapman and Hall, 
Ltd., 37, Essex Street, London, W.C.2, or to Book 
Centre, Ltd., North Circular Road, Neasden, N.W.10. 

Tuomas De La RveE anp Co., Ltd., states that 
the business of its two wholly-owned plastics 
subsidiaries, De La Rue Insulation, Ltd., and Hill, 
Norman and Beard Plastics, Ltd., has been trans- 
ferred to the parent company and both concerns 
now operate as the Plastics Division of Thomas 
La Rue and Co., Ltd. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 


No. of Title Post 
report _ 

s. d. 

F.D. 3099/48 I.G. Leverkusen: Rubber Research 


Laboratory: Metal-to-Metal Bonding 
(B.LOS. FR. 1208) 

Visit to Some German Factories for the 
Production of Synthetic Resins 
(Netherlands Mission, T.O.R. 66) 

Radio-Frequency ission Lines 
and Dielectric Materials (J.I.0.A. 
F.R. 62) 

Production Methods of Wall Board and 
Wood Substitute (F.I.A.T, F.R. 1306) 

Oxidation of Hydrogen Sulphide to 
Sulphur in Claus Ovens (F.I.A.T. 
F.R. 1015) 

Kinetics of the Formation of Dicyclo- 

mtadiene in Pure Liquid Phase 
F.LA.T. F.R. 1138) 

The Status of Hydraulic Research in 
Germany (F.1.A.T. F.R. 1113) 

The following reports on German industry are now 
published : 


B.1.0.8.: 
Overall _ The Photographic Industry in 
No.1 Germany during the Period 


F.D. 3269/48 
F.D. 3287/48, 


F.D. 3288/48 
F.D. 3289/48 


F.D. 3292/48 


F.D. 3294/48 


BOBO=1006 220 nce ce see ose 7 
1534... .... + Further Investigation of Methods 
of Gaseous Metal Treatment ... 3 8 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for g 1 d 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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A Seven-Day Journal 


Trade with Canada and the U.S.A. 


A MEETING of representatives of industry, 
trade and finance was held on Tuesday last 
at the Board of Trade to consider plans for a 
campaign to increase British exports to Canada 
and the U.S.A. As a result of it, Sir Graham 
Cunningham, chairman of Triplex Safety Glass 
Company, Ltd., and a member of the Economic 
Planning Board, has been appointed head of a 
department which will work with the Board of 
Trade in efforts to extend exports in the North 
American markets. Following the meeting, 
at which the President of the Board of Trade 
and the Chancellor of the Exchequer were 
present, it was stated that all who attended 
agreed that a sustained effort should be made to 
maximise British exports to Canada and the 
U.S.A. to enable Britain to continue to purchase 
of their products. Results could not be expected 
by a merely short-term effort, and there was, 
therefore, need for a central focus to foster and 
direct it. It was also agreed at the meeting to 
set up immediately, under the chairmanship 
of Sir Clive Baillieu, a committee to settle the 
lines on which Sir Graham Cunningham’s work 
could most effectively be carried out. 


Royal Mail Liner “ Magdalena ” 


It is with deep regret that we have to record 
the breaking into two of the Royal Mail Line’s 
passenger liner “Magdalena,” off Taipu Beach, 
in Guanabara Bay, at 1.15 p.m. on Tuesday, 
April 26th, as she was being towed into Rio de 
Janeiro harbour to be docked in the naval dry- 
dock after running aground on a reef on her 
return maiden voyage. The after part of 
the vessel remained floating in the Guanabara 
Bay, but the fore part of the liner, including 
the bridge, drifted ashore on the other side of 
the harbour entrance. The ‘ Magdalena ”’ 
was designed and built at Belfast by Harland 
and Wolff, Ltd., and she has the following 
principal dimensions :—Length overall, 570ft ; 
breadth moulded, 73ft; depth moulded to 
shelter deck, 45ft, with a gross registered ton- 
nage of 17,547. She was constructed under 
Lloyd’s special survey and the Ministry of 
Transport survey for the South American 
service of her owners. Her passenger accom- 
modation is arranged for 133 first-class and 
346 third-class passengers, and her cargo spaces 
are designed for carrying meat and fruit cargoes. 
The propelling machinery comprises a twin- 
screw arrangement of Parsons triple-expansion 
geared steam turbines, having a designed output 
of 18,000 s.h.p. at 105 r.p.m., and an overload 
continuous rating of 19,800 s.h.p. at 109 r.p.m. 
Steam is raised in two main water-tube boilers 
of the Foster Wheeler controlled-superheat 
type, which are oil fired and supply steam to 
the turbines at a pressure of 500 lb per square 
inch absolute, and a superheated temperature 
of 815 deg. Fah. Electric power is furnished 
by two Peter Brotherhood 700-kW turbo- 
generator sets, and two 360-kW Harland diesel 
engine-driven sets, 


Diesel Engine Users’ Association 


THERE was a large attendance at the annual 
luncheon of the Diesel Engine Users’ Association, 
which was held at the Connaught Rooms, 
London, on Thursday, April 2Ilst. The chair 
was taken by the President, Mr. W. Howes, 
M.I. Mech. E., who welcomed the guests and 
made reference to the beginnings of the Associa- 
tion at a tavern in London nearly forty years 
ago, and the eminence to which it had risen. 
Its guests included Rear-Admiral (E.) W. G. 
Cowland, Deputy Engineer-in-Chief of the 
Admiralty ; Lord Rotherwick, President of 
the Institute of Marine Engineers ; Mr. Oliver 
Thornycroft, Director of Engineering and 


Aeronautical Research, Admiralty, and Mr. 
J. Rawlinson, M.I.C.E., M.I. Mech. E., chief 
engineer of the London County Council, along 
with old members, authors of papers and others 
who had contributed to the development of 
the work of the Association. The Association, 





Mr. Howes said, had suffered a severe loss by 
the recent death of Mr. E. P. Paxman, one of 
the dynamic characters of the diesel engine 
industry, an inspiring genius, and a great 
industrialist. Admiral Cowland, proposing 
the toast. of “‘The Association,” recalled the 
early use of diesel engines in naval vessels, 
beginning with the 100-kW, 400 r.p.m. Mirrlees 
generating sets installed in the battleship 
‘* Dreadnought ” and other ships of that class. 
Such units were, he said, the precursors of 
those fine engines which had since been 
developed with the help of the industry. 


Agricultural Engineering Mission to 
Canada 


Tue British agricultural engineering industry 
is about to send a mission to Canada to investi- 
gate the market possibilities for agricultural 
machinery and implements.in that country. 
The Canadian Federation of Agriculture sug- 
gested early this year that such a mission should 
be undertaken, and the Agricultural Engineering 
Association has co-operated with the Board of 
Trade in organising the mission, the members of 
which represent the whole range of British 
agricultural machinery. The membership of 
the mission is as. follows:—Mr. C. Culpin, 
chief agricultural machinery adviser of the 
National Agricultural Advisory Service; Mr. 
T. C. Manby, of the National Institute of Agri- 
cultural Engineering; Mr. E. N. Griffith, 
president of the Agricultural Engineering 
Association, who will lead the mission; Mr. J. 
Henderson-Stewart, M.P., Mr. S. J. Wright, 
M.I. Mech. E., Mr. H. H. Dawson, Mr. J. C. R. 
Birney, Mr. H. J. Lloyd, Mr. J. H. W. Wilder, 
and Mr. G. L. Glover. The Board of Trade, in 
announcing that the mission will arrive in 
Montreal on May 3rd, says that its main task 
is exploratory and fact-finding. It hopes to 
ascertain what precisely are Canada’s agri- 
cultural machinery requirements and how they 
can be met from current and future British 
production, how to supply farmers in Canada 
with machinery at competitive prices, and to 
determine the best means of providing an 
efficient “* after-sales ”’ service. 


A 100-kW Windmill Generator for 
Orkney 


THE North of Scotland Hydro-Electric Board 
announces that a contract has been placed with 
John Brown and Co., Ltd., of Clydebank, 
for the design and construction of an experi- 
mental windmill for generating electricity in 
Orkney. This windmill generator will be the 
first of its kind in the country ; it will have a 
blade diameter of about 60ft and will give 
an output of about 100kW. It is intended 
that this installation should operate in parallel 
with the diesel engine power station at Kirk- 
wall, and should serve as a guide to the capa- 
city of the Northern Islands and possibly the 
Western Islands, to yield power from the wind. 
It will be recalled that the Board is already 
co-operating with the Electrical Research 
Association in its work on the possibilities of 
large-scale electricity generation from the wind. 
The E.R.A. began preliminary work in Orkney 
in July, 1948, recording the wind speeds on 
the exposed north-west coast of the mainland, 
and sufficient information has now been col- 
lected to allow the design of the windmill 
to be put in hand. The Orkney windmill 
installation represents a further joint con- 
tribution to this interesting research effort. 


Lloyd’s Register Shipbuilding Returns 


THE quarterly statistics published by Lloyd’s 
Register of Shipping show that at the end of 
March, 1949, there were 2,075,910 gross tons 
of merchant shipping under construction in 
Great Britain and Northern Ireland, which was 
38,820 tons less than at the end of the preceding 
quarter. Lloyd’s Register draws attention in 
the statistics that the tonnage under construc- 


tion continues to be influenced by the delays 
which circumstances are imposing upon the 
completion of ships, and the consequent pro- 
longation of the time required for building 
them. At the end of March work was suspended 
on 1180 tons. About 35-8 per cent, or 742,241 
tons, of the ships under construction in this 
country is intended for registration abroad, or 
for sale, and the returns indicate that of the 
ships intended for registration abroad twenty- 
three, aggregating 72,736 tons, were begun 
during the March quarter. Altogether, during 
the quarter under review, in Great Britain and 
Northern Ireland, 273,743 tons of steamers and 
motorships were begun, 263,407 tons were 
launched, and 310,696 tons were completed. 
The tonnage of steam and motor merchant 
ships under construction abroad at the end of 
March was 2,279,595 tons gross, a figure 253,509 
tons in excess of that reported at the end of 
December, when it was noted that no figures 
were included for Germany, Japan and Russia. 
The reservation still applies except in the case 
of Japan, for which country figures have now 
been published for the first time since the war. 
The returns state that at the end of March 
seventy-eight ships, aggregating 144,180 tons 
gross, were under construction in Japan, and 
that figure largely accounted for the increase 
shown for the quarter in the total tonnage 
building abroad. The total tonnage of steamers 
and motorships under construction in the world 
—apart from those countries excluded, as 
mentioned above—was 4,355,505 gross tons 
at the end of March, of which 47-7 per cent 
was building in Great Britain and Northern 
Ireland and 52-3 per cent abroad. 


The Kelvin Lecture 


At an ordinary meeting of the Institution 
of Electrical Engineers, on Thursday, April 
2ist, a large audience of electrical engineers 
and physicists heard Professor N. F. Mott 
deliver the fortieth Kelvin Lecture. Three 
presentations preceded Professor Mott’s lecture. 
First, the President of the Institution, Mr. 
T. G. N. Haldane, introduced the Danish 
Ambassador, H.E. Count Eduard Reventlow, 
who said that the Valdemar Poulsen Gold 
Medal had been awarded to Sir Edward Apple- 
ton for his outstanding contributions to radio 
techniques and particularly for his remarkable 
achievements in ionospheric research, which 
had led to a better understanding of the pro- 
pagation of radio waves. Count Reventlow 
then presented the medal to Sir Edward. 
The Institution’s certificate of honorary mem- 
bership was then presented by the President, 
who stated that the distinction had been con- 
ferred on Mr. John Muir Donaldson for his 
distinguished contributions to electrical power 
engineering—particularly in the fields of genera- 
tion transmission and distribution—and for 
his services to the Institution. The Presi- 
dent then presented the Faraday Medal and 
stated that this, the twenty-seventh award, 
had been made to Mr. Charles Samuel 
Franklin for his distinguished work in radio 
engineering and, in particular, for his original 
studies of short-wave wireless transmitting 
and receiving circuits, and his invention of the 
beam aerial, through which the practical use 
of short-wave transmission paths for commu- 
nication purposes, was established. Professor 
Mott then delivered the Kelvin Lecture on 
** Semi-Conductors and Rectifiers.” His address 
took the form of an introduction to the physical 
theory underlying this subject, which has 
recently assumed fresh practical significance 
to radio engineers since it forms the basis of 
the germanium triode—a three-electrode crys- 
tal combining the functions of oscillator and 
amplifier. Professor Mott showed that al- 
though much was known about the performance 
of this device, its full potentialities could hardly 
be realised until very much more was known 
about the fundamental theory of the subject 
of semi-conductors, which offered an interest- 
ing and fruitful field for research. 
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The British Industries Fair 


No. I 


(iF Monday next, May 2nd, the British 
Industries Fair opens its doors at Castle 
Bromwich, in Birmingham, and Olympia and 
Earls Court, in London. The Fair will 
remain open until Friday, May 13th. In 
Birmingham the Fair will be open to trade 
buyers from 9.30 a.m. to 6 p.m. each day, 
and it will also be open to the public from 
2 p.m. to 6 p.m. daily and all day on Satur- 
day, May 7th. Olympia and Earls Court will 
be opened to the general public on three days, 
May 4th, 7th and 11th only, and for the 
remainder of the time from 9.30 a.m. to6 p.m. 
daily to buyers only. 

Nearly a million square feet of space is 
occupied by exhibitors this year. We under- 
stand that, despite an increase of nearly 
30,000 square feet, there was insufficient space 
to allow a number of intending exhibitors to 
show their products. As in previous years, 
the engineering, hardware and building 
sections of the Fair are centred at Castle 
Bromwich. The London venues are devoted 
to the products of the lighter industries, 
including radio, scientific instruments, optical 
apparatus, printing machinery, &c., as well 
as to other industries concerned with the 
manufacture of toys, textiles, chemicals, 
food, furniture, &c. 

The Fair catalogues and the advance 
material we have received from a number of 
firms on their products show that British 
manufacturers are taking serious steps to 
anticipate the rapidly approaching end of the 
sellers’ market, and every effort is being made 
to show overseas buyers the latest develop- 
ments and high quality of British products. 

Although there has been a slight increase 
in the number of exhibitors at Castle Brom- 
wich, it will be increasingly evident to the 
visitor that a large number of the engineering 
firms in this country are now less interested 
in the Fair than in the exhibitions devoted 
particularly to their specialised products. 
Nevertheless, there still remains much of 
interest in the engineering field at the Fair, 
and a number of prominent firms have gone to 
much trouble and expense to provide exhi- 
bitions worthy of their high standing in 
industry. Engineers will find many new and 
improved machines and pieces of equipment 
on several stands, and, what is probably 
more important, they will find that delivery 
can now generally be obtained in a reasonably 
short time. 

To give our readers an impression of the 
scope and size of the Fair, brief particulars 
and illustrations of some of the more interest- 
ing exhibits are given on this and the 
following pages. In succeeding issues of THE 
ENGINEER the account will be continued. 


Sm James FarMeER NorTON anv Co., Lp. 


During the past few years there have 
been major developments in wire-drawing 
production, necessitating machines of more 
robust construction to allow for the increased 
driving power required for the substantial 
increases in drawing speeds. With the non- 
slip multi-block type of machines, the 
trend is for the speed of each block to be 
synchronously controlled relatively to the 
draft and elongation of the wire and in some 
cases it is a desirable feature that a certain 
amount of back tension be imparted to the 
wire during the drawing operation. These 


requirements are fully met in a new four-block 
machine to be demonstrated by Sir James 
Farmer Norton and Co., Ltd., of Salford, 





3, Lancs. On this machine—see Fig. 1— 
independent drive by separate variable- 
speed a.c. induction regulated motors is 
provided to each block by means of a mag- 
netic slip coupling and gearing. The approxi- 
mate speed for each block is provided by the 
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This furnace is fully mechanised and with 
it charging, tumbling and discharge dircctly 
into the quench tank are all automatic 
remote-controlled operations. 

As can be seen from our illustration (Fig 
2) the furnace is mounted on trum ions 
in a heavy rigid frame. It consists of 
work chamber in the form of a heat-resi ting 
alloy drum, closed at one end by a iixed 
insulating plug and at the other end hy g 
removable bung. This bung can be \ith. 
drawn for charging and discharging by 
means of an automatic gear set in the fiame 





FIG. 1—-WIRE DRAWING MACHINE—FARMER NORTON 


speed controls of the motors whilst the trim- 
ming of the magnetic field of the slip coup- 
ling ensures that the speed of each block is 
automatically balanced to suit the theo- 
retical wire speed and back tension required. 
Incorporated in the gearbox of each block 
are pick-off gears, which can be changed 
to amplify the speed range of the variable 
speed motors and enable the machine to 
cover a wide range of drafts and wire speeds. 

Amongst other exhibits will be a combina- 
tion of the firm’s standard six-block G.M.3 
non-slip machine and a slip type T.F.3.B 
machine, which permits wire to be reduced 
from a comparatively heavy wire down to a 
fine wire, through a total of twenty-seven 
dies in one continuous operation. Other 
machines to be demonstrated include an 
eleven-die cone type T.F.3.A.P. machine, 
arranged for vee-belt drive, with a standard 
motor instead of the usual flange 
motor. This machine handles wire from 
16 gauge inlet diameter to 26 gauge and 
finer finished size at 1000ft per minute. 
In an eighteen-die cone slip machine to 
be shown, the cones work completely 
dry and are not lubricated in any way. 
This machine is only used for extremely 
fine wires down to 50 gauge and is only 
arranged for spool production. The spooling 
gear fitted to this machine is magnetically 
controlled on the eddy current principle, 
to ensure constant linear wire speed and 
tension, irrespective of the spool diameter. 
The machine draws wire at a maximum 
speed of 5000ft per minute. 

Brr.ec, Ltp. 

A rotary batch furnace for light com- 
ponents of a type which will withstand 
constant tumbling at the carburising tem- 
perature will be exhibited by Birlec, Ltd., 
Tyburn Road, Erdington, Birmingham, 24. 


above the furnace. Carburising gas is 
introduced through a glanded inlet at the 





FIG. 2—ROTARY GAS CARBONISING FURNACE 
—BIRLEC 


back of the furnace and the outlet is through 
the bung. 

In the sequence of operations the retort 
is first swung into a vertical position and 
the automatic gear is used to withdraw the 
bung. The retort is then swung into an 
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inclined position and, by means of a skip, 
loaded with the components to be heat- 
treated, after which the retort is restored 
to its vertical position and the bung replaced. 
For carburising the retort is swung into a 
horizontal position and rotated at a speed 
of two revolutions a minute and rocked 
automatically through a complete cycle 
once every five minutes. When carburising 
of the charge has been completed the retort 
is swung up and the bung removed, then 
the furnace is rotated to discharge its con- 
tents directly into the quenching bath. 

The furnace is built in two sizes to accom- 
modate charges weighing 300 lb and 500 lb. 

There will also be demonstrated on the 
stand an automatic high-frequency induction- 
heating unit for surface hardening auto- 
mobile gear-box shafts. In this induction- 
heating unit, the work is fed progressively 
through the successive heating and quenching 
operations at a controlled rate, to produce a 
hardened layer of regulated depth over the 
desired portions of the shafts. The equipment 
is adaptable to the hardening of a variety of 
shafts and other long parts of uniform section 
and is designed to be installed directly in the 
production machine line. 


STanHAY (ASHFORD), LTD. 


The three-wheeled mobile pneumatic 
cranes made by Stanhay (Ashford), Ltd., of 
Ashford, Kent, have been described on pre- 
vious occasions in these columns, but this 
year, for the first time, a four-wheeled ma- 
chine will be exhibited. This crane—see 
Fig. 3—has been developed for use when 
working in rough or soft ground, where the 
three-wheeled machine is unsuitable, and can 
be supplied for 1, 2 or 3 tons lifting capacity. 

The two smaller capacity cranes are 
driven by a Ford 10 h.p. engine and the 
3-ton model by a Morris 13-9 h.p. engine. 
Each of the three models is fitted with a three- 
speed gearbox and has a maximum road 
speed of 10 m.p.h. A small compressor, 
driven through a power take-off, supplies air 
at a maximum working pressure of 120 lb 


Swain So 


FiG. 3—3-TON MOBILE 


per square inch, to two receiver tanks which 
operate the lifting unit. The load is lifted 
and lowered by jib movement and the makers 
point out that the maximum load can be 
carried with the jib at any angle or outreach. 

The maximum height of the jib hook on 
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the crane’s 9ft long jib is 12ft 10in. The 
headroom required by the machine is only 
10ft, and it can therefore be manceuvred in 
relatively Jow restricted areas. 


HorpERN, Mason aNnp Epwarps, Lrtp. 


The five representative types of presses 
which will be exhibited by Hordern, 
Mason and Edwards, Ltd., of Pype Hayes, 
Birmingham, include the firm’s latest L.40 





Fic. 4—POWER PRESS—HORDERN, MASON 
AND EDWARDS 


inclinable power press fitted with strip- 
feeding mechanism. This press is one of a 
range of machines designed and equipped for 
the production of components from either 
coiled lengths or short strips of metal. 

The press, which exerts a working pressure 
of 40 tons, is driven by a 3 h.p. electric 
motor, and makes ninety strokes per minute. 
The stroke can be varied between }in and 
4in. With the slide halfway up, the distance 





CRANE—STANHAY 


from the underside of the slide to the bed 
is 10#in; the amount of adjustment 
from the slide to the bed is 23in. When 
working below the ways the slide can take 
top tools up to 12}in by 10{in, and between 
the slideways it takes tools up to 7}in by 8in. 
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The strip feed mechanism fitted to the 
press can be clearly seen in the illustration, 
Fig. 4. The feed roll drive is transmitted 
through a slotted driving disc at the end of 
the press crankshaft and a rod. This driving 
rod is connected through a hardened and 
ground multi-roller clutch to a horizontal 
shaft running through the body of the press. 
Twin bevel gears mounted on the horizontal 
shaft are used to transmit a synchronous 
drive to the feed rolls. The length of 
material fed by the rolls is set by adjusting 
the position of the end of the driving rod 
in the slot in the driving disc, and the 
mechanism can be set to give feed travels 
of up to 6in per stroke to the strip. 

In operation, the strips of metal, which are 
sheared to predetermined lengths, are placed 
on @ support on the left-hand side of the 
machine, which is set for continuous running. 
On the operator depressing a pedal on the 
side of the press the top roller of the left-hand 
pair is raised. At the same time, the arm of 
@ gauging mechanism descends on to a small 
platform projecting from the side of the 
press tool in the machine. On a strip being 
inserted through the open rolls its end comes 
into contact with the gauge arm. When the 
roll-opening pedal is released the rolls close 
on the strip and the gauge arm is withdrawn 
from the front edge of the material. The 
strip is then fed forwards in the usual way by 
the rolls whilst the press operates. When the 
operator sees that the outer end of the strip 
being pressed is about to pass the point where 
the gauge arm descends, he opens the rolls 
by means of the pedal and inserts another 
strip. The gauge arm is spring loaded and 
presses down on the first strip so that the 
new strip can only be inserted up to the arm 
on top of the initial strip. The initial strip 
at this point is being fed by the pair of rollers 
on the right-hand side of the machine and 
the incoming strip is held by the gauge arm 
until it is finished. The interval between the 
outgoing and incoming strip is so arranged 
that it is equal to the space occupied by one 
blank. In this way the timing of the feed 
mechanism prevents half or part of a blank 
being cut on the ends of strips. 

The tools used on the press are made with 
guides which extend to both pairs of 
feed rolls. The guide of the left or incoming 
material side is normally set about in 
below the feed line of the metal, and the 
position of the gauge, which is adjustable, is 
set to ensure that only complete blanks are 
cut. 


Finney Presszs, Ltp. 


The equipment made by Finney Presses, 
Ltd., Berkley Street, Birmingham, includes 
the 50-ton dual transfer press, illustrated in 
Fig. 5. This machine consists of two 50-ton 
units fed by a single hydraulic pump which 
is enclosed within the cabinet base. Two 
foot-operated control valves, one serving 
each unit, are fitted on the machine. 

The press is of the upstroking clamp type 
and incorporates automatic change-over for 
the transfer ram. It has a clamping pressure 
of 50 tons and the transfer ram pressure is 12 
tons. In this machine a single movement of the 
pedal automatically effects the sequence of 
clamping and transfer, and a secondmovement 
reverses the sequence at the end of the 
moulding cycle. When it is required to use 
the machine for compression moulding only 
stop valves provided in the transfer plunger 
line can be closed to isolate the transfer unit. 

Temperature controls are provided for the 
top and bottom platens of the press, the top 
platen being laid out for the preheating of 
the ‘pallets. 

Another machine on this stand will be a 
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100-ton transfer press of the upstroke type 
with pull-back rams, the transfer unit being 
mounted the head and having a ram pressure 
of 25 tons. This press is operated by foot or 
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Fic. 5—50-TON DUAL TRANSFER PRESS— 
FINNEY 


hand control through a single lever control 
valve, the sequence of clamping and transfer 
being effected automatically. 

The machine is provided with temperature 
regulators for both top and bottom platens, 
signal light timer, pressure gauge and pressure 
regulator on the hydraulic system for clamp- 
ing and transfer units. 


Voxegs, Lrp. 


A recent addition to the products of 
Vokes, Ltd., Henley Park, Guildford, is the 
“ Genespring ” support or hanger for high- 
temperature pipe-lines subjected to movement 
whilst in service. This member is designed 
and built to provide a constant support over 
a wide range of vertical movement and pre- 
vent the introduction of dangerous stresses or 
joint failures likely to be caused by a variable 
supporting effect. The supports are also 





Fic. 6—-PIPE LINE SUPPORT—VOKES 


adaptable for a variety of other applications 
and can be supplied to take loads from 
300 Ib to 7000 lb. Those for the heaviest 
duties permit a vertical travel of 2in, and for 
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lighter duties the length of travel increases 
proportionately. 

As can be seen from the photograph we 
reproduce in Fig. 6, a heavy steel pressing 
forming the frame of the hanger is rigidly 
bolted to the girder members of the main 
structure. Pivoted at one end of the frame 
is a compensating lever, one arm of which is 
coupled by heavy springs to the opposite end 
the frame. Another arm of the lever is 
coupled through a suitable sling rod to the 
pipe supporting strap. In operation the com- 
pensating lever balances the weight of the 
rising and falling pipe-line against the pull of 
the springs. A safety stop is provided to 
support the load in the event of a spring 
failure and the supporting effort may be 
varied by means of load-adjusting bolts. 

This company will also be exhibiting its 
latest design of dust recovery filter as well 
as a number of standard filters and elements. 


E. BoypELL anv Co., Lrp. 


A recent product of E. Boydell and Co., 
Ltd., of Old Trafford, Manchester, to be seen 
amongst its well-known range of dumpers is 
the Muir-Hill loader in Fig. 7. 

This loader has an overall height of 
7ft llin, and it can lift and tip within the 
confines of 8ft, whilst its maximum under 
bucket height when tipped is 10ft 8in, or 
12ft 2in before tipping. The bucket capacity 
may be either § cubic yard or 1 cubic yard. 
The machine is driven by a 40 b.h.p. petrol 
engine and has three forward road speeds of 
4-27, 6 and 15 m.p.h., or 5-75 m.p.h. in 
reverse. 

The loader has a high degree of stability 
and the design of the frame gives great 
rigidity when the beam is elevated. It is 
pointed out by the makers that the arrange- 
ment of the front axle suspension in the 
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turns the bucket to the dig position at 
approach to ground level irrespective of the 
tipping height. 


OLDHAM AND Sons, Lt. 


In addition to its well-known variety of 
electrical storage batteries, Oldham and 
Sons, Ltd., of Denton, Manchester, will be 
exhibiting an interesting selection of “ Poole ” 
which have 


scientific instruments been 





Fic. 8-POOLE EXPLOSIMETER—OLDHAM 


developed primarily for increasing safety in 
a number of industries. 

The small portable “ explosimeter ”’ shown 
in Fig. 8 is designed to provide a simple and 
reliable means of testing the liability to 
explosion of an atmosphere containing such 
gases as petroleum vapour, coal gas, acety- 
lene, methane, hydrogen or other gases in 
the hydrocarbon group. It is claimed to be 
sufficiently sensitive to detect and measure 
mixtures well below the lower explosive 





Fic. 7—Muir-HiILi 


frame is such that the position of the bucket 
is always parallel to the front axle irre- 
spective of the angle taken by the remainder 
of the machine. A compensating beam 
forming part of the rope system makes pro- 
vision during working for small discrepancies 
in level between the front wheels and the 
bucket blade. 

Unequal loading of the double operating 
ropes is prevented by a compensating beam, 
and an automatic brake on the winch pre- 
vents overwind when the bucket is dropped. 
An automatic bucket reset mechanism re- 


LOADER—BOYDELL 


limit, and to detect concentrations of gases 
as low as one-fiftieth of 1 per cent by volume. 
The equipment consists of a measuring 
apparatus in a hinged metal case, together 
with an unspillable accumulator on a leather 
belt fitted with shoulder straps. The instru- 
ment consists of a meter and an electrically 
heated filament cell unit contained in a 
special chamber and forming part of a 
Wheatstone bridge circuit. A rubber aspi- 
rator is connected to the outlet side of the 
gas chamber and a sampling line of con- 
venient length can be fitted to the inlet side. 
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Flashback arresters are fitted in the inlet and 
outlet tubes of the gas chamber to prevent 
propagation of flame to the surrounding 
atmosphere. 

The controls of the instrument are mounted 
on a panel and consist of a switch, a voltage 
control and a filament balance potentio- 
meter. The switch has three positions : 
“ Off,” “ Set Volts” and “ Test.” With the 
switch in the “ Set Volts ” position the meter 
is connected across the filaments, and in con- 
junction with the voltage control rheostat is 
used to set the voltage to a line indicated on 
the scale. Having set the voltage, the switch 
is turned to the “ Test” position and clean 
air passed through the gas chamber, the 
meter being brought to zero by means of the 
potentiometer. 

A sample of the gas is then drawn through 
the sampling line by means of the rubber 
aspirator, and it passes into the gas chamber 
containing the dual filament unit forming 
part of the bridge circuit. In the gas chamber 
one filament is operated at a temperature 
high enough to permit it to act as a detector 
or catalyst, whilst the other filament works 
at alow temperature and merely compensates 
for variation of atmospheric temperature, 
pressure and humidity. 

When the switch is in the “ Test ” position 
the uncompensated effect of the gas upon the 
detector causes a current to pass through the 
meter, indicating directly the explosivity of 
the gas. 

For large industrial plants handling com- 
bustible gases a multi-point recording alarm 
system has been developed to provide in a 
single unit means of keeping a constant 
check from a central point on six remote 
parts of a plant. Its design is based upon 
the same principle as the explosimeter, its 
sensitivity being such that full deflection is 
given on a scale by a mixture which is just 
capable of burning. This scale is marked as 
a percentage of the lower inflammable limit, 
and the readings are claimed to be accurate 
for all normal hydrocarbon air mixtures. 

The recorder gives a separate record in a 
distinctive colour for each sampling point on a 
chart of sufficient length to last for more than 
fifteen days. A common alarm fitted on the 
recorder operates visual or audible external 
alarms. 

Also to be seen upon the stand will be a 
high-sensitivity ‘“combustimeter’’ designed to 
indicate the presence of combustible gas and 
vapour in concentrations as low as ten parts 
per million by volume. It is pointed out that 
this instrument can also be used as a “ toxi- 
meter,” as it reveals the presence of slight 
traces of combustible gas which, although not 
powerful enough to explode; would be harm- 
ful to personnel. 


ALFRED BULLOWS AND Sons, Ltp. 

One of the main exhibits of Alfred Bul- 
lows and Sons, Ltd., of Long Street, Walsall, 
Staffs, will be a waterwash spray booth which 
has recently been added to the firm’s pro- 
ducts. These booths, one of which we 
illustrate in Fig. 9, are made in five types, 
three to cover normal requirements, and 
two of the tunnel type, for use where the 
work to be sprayed is carried through on a 
conveyor. To simplify manufacture and 
reduce production costs, the booths are 
made in sections 2ft 6in wide, which can be 
assembled according to the requirements 
of the work. 


The drawing (Fig. 10) shows clearly 


the arrangement of a typical booth made to 
this design. In it air is continuously drawn 
by an extraction fan through a chamber 
formed between the apron and the rear wall 
of the assembly. The fan draws the air 
from the interior of the booth through the 
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space left between the foot of the apron 
and the level of the water in a tank, which 
forms the base. A spray of water is pro- 
jected upwards within the main exhaust 
chamber by means of a nozzle and serves 
to wash the air. In addition to washing 





FiG. 9—PAINT SPRAY BOOTH—BULLOWS 


the air the spray of water fills a trough on 
the lowermost baffle plate in the exhaust 
chamber. This water flows in a sheet over 
the front of the apron and carries with it 
the waste paint projected by the spray gun. 

The paint-laden air and water forms a 
flocculent roll of waste paint, which floats 
in a section of the tank projecting beyond 
the foot of the apron. This paint can be 
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Fic. 10-WATER WASH SPRAY BOOTH 
—BULLOWS 


quickly and easily removed. The water 
then flows under a partition formed in the 
front of the tank by the downwardly pro- 
jecting foot of the rear wall of the extraction 
chamber. As it passes under this partition 
the water is aerated and any paint which 
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remains suspended in it forms an easily 
removable flocculent cake on its surface. 
The water then passes through wire mesh 
filter baskets, containing screened and graded 
coke, in the body of the tank. The clean 
water finally passes into a trough at the 
rear of the tank, whence it is drawn by a 
pump for recirculation in the booth. 


WILD-BarFIELD ELEcTRIC Furnaces, Lrp. 


Among the equipment being shown on 
the stand taken by Wild-Barfield Electric 
Furnaces, Ltd., of Elecfurn Works, Watford 
By-Pass, Watford, Herts, will be the tool- 
room tempering furnace illustrated in Fig. 11. 
This furnace embodies forced-air circula- 
tion and is suitable for a wide range of 
preheating, secondary hardening, tempering, 
annealing and nitriding work at tempera- 
tures up to 650 deg. Cent.. It is made in 
two models, one for general work with a 
work basket 10in diameter by 10in deep, 
and one for long work with a basket 10in 
diameter by 20in deep. The small model 
is rated at 4kW and the large model at 8kW. 





FIG. 11—TOOLROOM TEMPERING FURNACE 
—WILD-BARFIELD 


The furnace consists of a welded case, 
mounted rigidly on legs and enclosing a 
cylindrical chamber lined with insulating 
bricks. An insulated swivelling door covers 
the chamber and brackets extending from 
the fabricated case support a switch panel 
and a pyrometer at the rear of the unit. 
Columns on an annular base plate at the 
bottom of the chamber support a ring carry- 
ing a refractory cylinder, which acts as an 
air guide and heat baffle. The work basket 
rests on the ring within the refractory cylin- 
der and has a perforated base to permit 
free circulation of air. 

A centrifugal fan is fitted at the bottom 
of the heating chamber below the refractory 
cylinder, mounted on the shaft extension 
of a motor suspended below the case 
of the furnace. A nickel chromium alloy 
helix of heavy gauge, which forms the 
heating element, is supported on the external 
surface of the refractory cylinder. 

The temperature controller consists of 
an expansion type thermostat, situated at 
the front of the furnace, having a large, 
graduated scale, giving a wide range of 
adjustment. A switch on the control panel 
can be used to cut out one section of the 
heating elements and reduce the input 
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and make possible very close control 
of temperature at temperatures down to 
200 deg. Cent. 


When the furnace is in use the centri- 
fugal fan serves to circulate the air and 
is claimed to produce a uniform tempera- 
ture throughout the whole working space 
in the chamber. The fan draws the air 
through the work in the basket, forces it 
up the side walls, where it takes heat from 
the elements, across the top of the chamber 
and down again through the work. These 
eddying air currents set up by the fan find 
their way to all parts of the furnace chamber. 


THE METROPOLITAN-VICKERS ELECTRICAL 
Company, Lp. 


One of the newer manufacturing processes 
is high-vacuum coating, whereby a thin 
film of readily evaporated metal is deposited 
on a selected base material, such as glass, 
plastic or paper. A “‘ Metrovac ” twin-tank, 
high-vacuum coating plant to be exhibited 
by the Metropolitan - Vickers Electrical 
Company, Ltd., Trafford Park, Manchester, 
demonstrates the operation of this process. 

In high-vacuum coating a suitably chosen 
material is heated to its evaporation tem- 
perature in a sufficiently high vacuum, 
when molecules of the material are liberated 
at random and travel radially outwards with 
uniform spherical distribution, limited only 
by the mean free path and the physical 
obstructions. Any object within this mole- 
cular cloud having a surface optically visible 
from the evaporation source will have that 
surface coated with the material. 

The “ Metrovac ” twin-tank high-vacuum 
coating plant has been specifically designed 
for this process. As shown in Fig. 12, 
the equipment consists of two similar vacuum 
tank units, arranged one at each end of a 
common control desk. The equipment is 
self-contained, all vacuum pumps, trans- 
formers, contactors, protective equipment 
and controls being mounted either on the 
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valves, except the air inlet valves on the 
tank doors, are electro-pneumatically oper- 
ated and are controlied by ‘“ Metrovac ”’ 
Type PTI Pirani vacuum relays. 

A high-voltage transformer and electrode 
are fitted to each tank to provide a clean- 





Fic. 13—METROLOCK CONTROL CUBICLE—M,V. 


ing discharge at 5kV, 100mA maximum. 
Full interlocking and protection from high 
voltage is provided. The equipment is 
installed simply by the connection of each 
tank to the control desk, and connection 
of the equipment to the electrical, com- 





FiG. 12—TWIN-TANK HIGH-VACUUM COATING TANK—METROPOLITAN-VICKERS 


desk or on the framework underneath the 
desk or the tanks. 

The vacuum pumping equipment included 
with the plant consists of a “ Metrovac ” 
Type 063B oil-diffusion pump for each tank, 
together with a single rotary pump to back 
either of the diffusion pumps. All vacuum 





pressed air and water supplies. Since the 
vacuum pumping plant operates automati- 
cally, and the controls for the remainder of 
the equipment are few and extremely simple, 
it is possible for semi-skilled personnel to 
operate the plant. 

The overall dimensions of the equipment 
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are 9ft 5in long by 5ft llin high by 
3ft 7in deep, and its weight is approxi. 
mately 1} tons. 

A variety of electronic contro! equipmeuts, 
known by the trade name of “ Metrolock,” 
will be represented on the same stand by an 
equipment developed to give accurate con. 
trol of the speed relationship of a number 
of motors working together. In this par. 
ticular instance the control is applied to iwo 
motors, the base speeds of which are con. 
trolled together by means of a Ward-Leon:rd 
generator supplying both motors. ‘he 
speed-ratio of the motors can be varied, 
and the selected speed ratio is maintained, 
irrespective of load, &c., to within a fraction 
of 1 per cent. 

Control is effected by the comparison of 
voltages developed by tachometer generators 
and a reference voltage: the voltage dif- 
ferences are subsequently amplified by elcc- 
tronic and magnetic amplifiers, the output 
from the latter making the necessary adjust- 
ments to the field current of the motor or 
generator. As exhibited, the equipment will 
have two such amplifying units in a single 
cubicle, an interior view of which is shown in 
Fig. 13; one amplifying unit controls the 
generator field for setting the base speed 
and the other controls the field of the second 
motor. A second cubicle houses the con- 
tactor gear, controls and instruments, which 
include a new speed indicator, showing 
directly the percentage speed-difference of 
the motors. 

This exhibit is typical of the many varia- 
tions of the “ Metrolock ”’ drive, which can 
be applied to suit the exact requirements 
of individual processes. Whilst the size of 
the demonstration unit is necessarily small, 
complete equipments of large power are 
supplied for paper-making machines, calen- 
ders and textile machinery, &c., where a 
precise speed-relationship is required without 
mechanical coupling. 


BRITISH JEFFREY-DIAMOND, LTD. 


Many of the breaking, crushing, pulverising 
and grinding machines for friable materials 
to be seen upon the stand of British Jeffrey- 
Diamond, Ltd., of Wakefield, Yorks, have 
already been described. This year we have 
selected for purposes of illustration (see Fig. 
14) the “ Flexitooth ”’ crusher, which, in 
addition to a wide range of applications in 
industry, is particularly suitable for reducing 





Fic. 14—** FLEXITOOTH’’ CRUSHER—BRITISH 
JEFFREY-DIAMOND 


large coals. The smallest of these machines 
has been supplied to reduce from 5 to 7 tons 
of coal per hour and the largest up to 200 tons 
per hour. 

The main frame of the “ Flexitooth ” con- 
sists of a bolted assembly of heavy cast iron 
and steel sections with white iron and man- 
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ganese steel liners. An adjustable spring- 
loaded breaker plate is fitted and a metal 
trap with large hinged covers is built into the 
rear frame of the machine. In the base of the 
crusher are fitted a number of carbon steel 
screen bars, which can be spaced by means of 
small blocks to suit the type of material being 
handled. 

The rotor shaft is mounted in heavy double- 
row self-aligning roller bearings, which are 
housed in separate units bolted to the frame 
of the machine. A number of steel discs are 
keyed to the shaft and hammers are loosely 
attached to pins threaded through these 
discs. 

Material is fed into the machine through an 
opening directly above the rotor, and the 
hammers immediately engage the larger 
lumps to effect a primary reduction. A 
secondary reduction is obtained when the 
material is swept forward and broken on the 
vertical breaker plate liner. 

To safeguard the machine against damage 
in the event of tramp iron or similar mate- 
rials being introduced, a shear pin device is 
fitted te the pulley and the breaker plate is 
held on shock-absorbing springs. As the 
hammers are held in the crushing position by 
centrifugal force, they are free to swing back 
when they come into contact with hard 
materials. 


British THOMsSON-Houston Company, Ltp. 


The development of power distribution 
systems in Great Britain and other parts 
of the world has shown the necessity for 
circuit breakers in the 300-kV range. To 
meet requirements of this kind, the British 
Thomson-Houston Company, Ltd., Rugby, 
has recently developed a circuit breaker with 
a rupturing capacity of 2500/3500MVA at 
275kV, complying fully with B.S. 116, and 





Fic. 15—END PHASE UNIT OF 3- PHASE 
275-KV OIL CIRCUIT BREAKER—B.T.-H. 


the company will be exhibiting an end-phase 
unit (Fig. 15) of one of these three-phase 
equipments. 

This circuit breaker is a “ shuntare ” 
dead tank oil circuit breaker, which retains 
the simplicity and reliability of this con- 
ventional type of equipment. It has a 
total break time of only 0-06 seconds, which 
corresponds to three cycles at 50 c/s. This 
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performance is achieved by the combination 
of a short opening time and short arc dura- 
tion. To reduce the time interval between 
the trip impulse and contact separation, 
use is made of a quick-acting low-inductance 
trip solenoid, and at the same time high 
acceleration and high operating speeds are 
obtained by reducing inertia and friction to 
the greatest possible extent. Arc duration is 
reduced by using an efficient arc control 
device (Figs. 16 and 17) fitted with linear 
switching resistors. 

In the mechanical design of the circuit 
breaker great attention has been paid to 
the avoidance of friction and the reduction 
to a minimum of the inertia of the moving 
parts. The various linkages are simple 
and straightforward in lay-out; ball bearings 
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FiG. 16—-TANK OF 275-KV OL CIRCUIT 
BREAKER-—B.T.-H. 


and stainless steel bearing pins are used 
freely to eliminate friction and corrosion 
that might cause sticking; and full use is 
made of high tensile steel, densified, impreg- 
nated, laminated wood, and light alloys to 
reduce weight, without lowering mechanical 
strength. Torsion bar springs of high-duty 
chrome-vanadium steel are employed to 
give a high acceleration to the moving parts 
on opening. 

Each pole of the circuit breaker has two 
breaks: a duralumin cross-bar carries two 
tubular duralumin contacts, which enter 
B.T.-H. self-compensated arc-control cham- 
bers, each fitted with a wire-wound non- 
inductive switching resistor. This resistor, 
which is wound in nickel-chrome wire with- 
out joints, is connected between the fixed 
contact assembly, and a contact gate in the 
throat of the are control chamber. The 
fixed contacts are of the rolling-butt con- 
tactor-finger type, and are fitted with 
heavy backing springs, giving adequate 
contact pressure and a short overlap time. 

A compressed-air operating mechanism is 
employed for closing the circuit breaker, 
and is fitted with a quick-acting low-induc- 
tance trip solenoid. This mechanism is fitted 
into a weather-proof housing supported 
from the circuit breaker tank. High-speed 
auto-reclosing can be provided in conjunc- 
tion with the compressed air-closing mecha- 
nism if required. 

A novel construction is used for the three 
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tanks of the circuit breaker. They are of 
welded steel construction in the form of 
short, horizontal cylinders with domed 
ends, the bushings entering radially through 
pockets welded into the top surface. This 
arrangement gives great strength and results 
in a reduction in oil volume of some 30 per 
cent compared with the usual vertical cir- 
cular tank. 

The bushings are of standard B.T.-H. 
oil-filled design in which a central conductor 
is surrounded by concentric Paxolin cylinders 
immersed in oi] and enclosed in compression 
type porcelains. The expansion heads of 
the bushings are fitted with magnetic type 
oil gauges and accommodation is provided 
in the- earthed barrel of the bushing for 
conventional ring-core current transformers. 

As indicated in Fig. 16, the approximate 
overall dimensions of the single-pole unit 
are overall height, 23ft 8in; overall width 
over bushings, 15ft 6in. When three such 
units are arranged in line as a three-phase 
equipment with a spacing of 12ft 6in between 
adjacent centres, the overall length is approxi- 
mately 34ft. In this arrangement the end 
unit only is fitted with the large rectangular 
cubicle (Fig. 15) housing the pneumatic 
operating mechanisms and the smaller casing 
immediately above it which houses the 
toggle mechanism. 

Good maintenance facilities are provided 
through a large manhole with hinged cover, 
giving direct access to each tank from ground 
level. Given adequate oil handling plant, 
it is stated that the oil in one phase (2200 
gallons) can be drained in an hour. The 
are control chambers can be handled by 


Contactor Type 
Fixed Contact 


ra 
aN A VZZAz tZ 
s a ‘ 


A] = he 




















Moving \ Moving 
Contact Contact 
Rod Gate 


THE ENGINEER 


FIG. 17—275-KV SELF-COMPENSATED ARC 
CONTROL CHAMBER AND RESISTOR—B.T.-H. 


one man, and, after draining the oil, the 
contacts on one phase can be inspected, 
changed if necessary, and the manhole cover 
rebolted within an hour. Allowing an 
hour for refilling the oil, contact change on 
a complete three-phase circuit breaker can 
be carried out in five hours. 

In preliminary test results on this design 
of circuit breaker, full recovery voltage was 
obtained up to 60 per cent of the rated 
breaking capacity and 67-5 per cent of the 
full recovery voltage in tests at 100 per 
cent rating; these values are considerably 
higher than those specified in B.S. 116. 
Marked consistency in total break times 
over the whole range from 10 to 100 per 
cent is also indicated by these test results. 


(T'o be continued) 
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The Institution of Naval Architects 


No. IV—(Continued from page 440, April 22nd) 


i next paper to be discussed on 
Thursday morning, April 7th, was 
“Interaction Between Ships,” by Professor 
A. M. Robb. Professor Robb illustrated by 
means of a cinematograph film his experi- 
ments and the method of measuring the 
position of his model. , 

Mr. R. W. L. Gawn said it was thirty-six 
years since a paper had been presented to the 
Institution dealing directly with interaction 
between ships. Full details were published 
some years later of the results of model 
experiments at the National Physical Labora- 
tory relating to the investigation of the 
collision between H.M.S. ‘‘ Hawke”’ and the 
“ Olympic.”” The investigation in Professor 
Robb’s paper was a parallel in the sense that 
it, too, related to interaction between a 
cruiser and a liner. There were important 
differences, however. In the previous case 
the interaction effects were intensified by 
shallow water. The experiments in Professor 
Robb’s paper appeared to relate to deep 
water and greater speed, namely, 25 and 263 
knots. The higher speed naturally resulted 
in an increase in the lateral forces and swing- 
ing moments involved, but apart from any 
modification to the pressure field due to the 
wave system, the general phenomenon was 
the same as at lower speeds. Higher speed 
also called for quicker response, which was 
reflected in full measure in the model experi- 
ments. Owing to the small scale, namely 
one-fifty-sixth full size, the time was reduced 
in the ratio of about 7} to 1, and that com- 
bined with the high speed meant that special 
precautions must be taken to ensure accurate 
records in the brief time available. One 
other feature of high speed was that significant 
forces might obtain at correspondingly large 
separations. 

Captain J. P. Thomson said that collisions 
had taken place in convoys in two wars 
during darkness and dense fogs; a good 
number of them were beam-on, yet interaction 
was never, to his knowledge, mentioned as 
being the cause. He had discussed the matter 
with Captain H. C. Archer, O.B.E., who had 
commanded the m.v. “San Adolfo” from 
1939 to 1946, when employed with the Fleets, 
under the orders of the Admiral in charge in 
each case. The “‘ San Adolfo ” was of 15,400 
tons displacement, dimensions B.P. 442ft by 
60ft by 32ft, draught 26ft, built by Furness 
Shipbuilding Company, Ltd. As examples 
of the numerous operations of fuelling vessels 
at sea he had nentioned the battleships 
H.M.S. “ Howe,” “ King George V”’ and 
“Duke of York.” Those capital ships had 
a displacement of 35,000 tons, length 
739ft Sin, and beam 103ft, draught 27ft 8in. 
The practice in oiling was for the battleship 
to steam at a steady 10 knots. The “ San 
Adolfo” took station on the battleship’s 
starboard beam, closing in to 100ft, 60ft and 
finally 40ft. At 40ft a wave was built up 
between the ships rising to a height of 15ft 
amidships, and the ‘San Adolfo” carried 
about 15/20 deg. port helm, which was no 
doubt caused by the wedge of water built 
up between the two vessels. It was necessary 
always to guard against the bow going out 
and the stern swinging in. Interaction, 


suction or wash was present in a narrow 
channel and ship canals, such as the Man- 
chester Ship Canal. 

Mr. W. C. 8. Wigley said he had hoped 
Professor Robb would have found time to 
compare, roughly at any rate, the results 





obtained in the experiments with calculations 
made on the basis of, say, Professor Have- 
lock’s paper on the mutual action of two 
bodies. It seemed to him that such a set of 
experiments had two uses: first, there was 
its obvious use in dealing with the question 
of the “ Curacao ’”’ and the “ Queen Mary,”’ 
and secondly, it could be used to check the 
theory to find out how nearly that theory 
approximated to the truth, so that it could 
be used again in other cases. 

Sir Amos L. Ayre was not satisfied that 
interaction was the cause of any of the 
recorded collisions; indeed, he would like 
to see a clear-cut definition of interaction. 
He did not know whether it was due entirely 
to the two bodies having some interaction 
between them, or if and to what extent the 
propulsive factors such as the propellers 
came into the matter. He had looked for 
interaction not only in deep water, but in the 
Thames. In the case of two steamers operat- 
ing where the water was quite restricted, as 
in the Thames, perhaps one steamer over- 
hauling the other, and incidentally in shallow 
water, he could not see any sign of interaction. 
However, he was prepared to accept what 
was stated in the paper, for, after all, it gave 
a true record of the experiments. He recalled 
the evidence of the Commander of the 
“Curacao”’ and suggested the possibility 
was that his rudder was 16 deg. to starboard, 
that at a certain moment the engines of 
the cruiser were put astern, with the result 
that the force acting on the rudder swung 
the vessel across the bows of the “ Queen 
Mary ” and there was a collision. 

Professor Robb, in his reply to the dis- 
cussion, said he had deliberately avoided any 
application of his experiments. He believed 
there was evidence of interaction in deep 
water. He had seen it only once ; it was very 
dramatic, but it was not until the experi- 
ments he had described were carried out that 
he had realised what had happened. The 
occasion was about thirty-three years ago, 
when he was on board a ship coming up a 
straight channel in the Middle East. He had 
seen a heavily laden transport sheering into 
his ship at a fairly considerable speed, but 
she had sheered away with incredible 
velocity. He could not have imagined a 
400ft tramp, displacing about 11,000 tons, 
sheering away so quickly. One could see 
the whole story fairly clearly on one of his 
diagrams showing attraction followed by 
repulsion. 

The President (Admiral of the Fleet 
Viscount Cunningham) commented that, 
“as a user having some small experience,” 
he had always had considerable doubt about 
interaction, and he was not convinced yet. 
He was much in agreement with Sir Amos 
Ayre concerning the cause of the collisions 
mentioned. 

On Thursday afternoon, April 7th, the 
following paper was presented :— 


A THEORY OF THE BEHAVIOUR OF DECK 
PLATING AFTER BUCKLING 
By W. Muckte, M.Sc., M.I.N.A. 
Synopsis 
A simple theory of the behaviour of a panel of 
plating after buckling is developed, based on cer- 
tain broad assumptions. An attempt is made to 
valculate the total stress in such a panel of plating 
and to ascertain when permanent set is likely to 
occur. The investigation is extended to the case 
where plating buckles over a large area. The 
results are compared with compressive tests on 
steel plates. A method of calculating the section 
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modulus of the section of a ship whose deck hag 
buckled is described. The question of degree of 
fixity of plating at beams is considered. ‘The 
limitations of the theory are discussed and some 
general conclusions given. 


DIscUSsSION 


Mr. J. M. Murray commented on a graph 
showing the influence of variation of S/t 
(span/thickness) on stresses. He said Mr, 
Muckle’s method of attack was clear and 
straightforward, but his theory led to the 
unexpected result that the mean virtual 
stress which a ship could withstand did 
not decrease as the ratio S/t increased, but 
rose after an S/t of about 60 was exceeded, 
That result was so much at variance with 
eminent opinion and certainly with Dr. 
Montgomerie’s curves that it and the cal- 
culations leading to it deserved particular 
attention. 

At the beginning of the century, failure 
of deck plating under compression had given 
concern to the Committee of Lloyd’s Register; 
several severe cases of buckling had arisen 
in 1904, the ships affected being generally 
of the awning deck type, having beams of 
alternate frames, the ratio of S/t being 
about 120. The ships suffered permanent 
set. A decision that beams should be fitted 
on every frame at all unsheathed strength 
decks was introduced into Lloyd’s Rules 
in 1906 and remained there to-day. That 
indicated that we had some knowledge 
which led us to believe that Mr. Muckle’s 
findings might be somewhat misleading. 
It was difficult to accept that when the 
ratio of S/t was increased beyond 60, the 
ship could resist a greater bending moment ; 
indeed, that experience of 1904 was a fairly 
clear indication that it could not. The 
problem seemed to devolve into choosing 
a yield point value which was compatible 
with the assumptions made in the theory. 
The only way to do that was to attempt to 
relate the results given in the theory with 
practical considerations, and he suggested 
that the choice of 12 tons per square inch 
for the yield stress gave results which were 
confirmed by experience. 

Mr. E. C. B. Corlett said it was recognised, 
as stated in the paper, that in aeronautical 
work panels of plating might carry stresses 
higher than the actual buckling stress ; 
it was clear that the same applied to ships’ 
structures, although perhaps it had not 
been made so obvious in the past as Mr. 
Muckle had made it in his paper. The 
bending moment at which buckling was 
initiated was not necessarily the ultimate 
bending moment to be borne by the struc- 
ture; but a quantitative analysis presented 
considerable difficulty. The value of the 
paper lay in the fact that it was a serious 
attempt to correlate theoretical buckling 
stresses with the actual bending moments 
acting on the structure. 

Commenting on the author’s assumption 
that the edges of the panel to which the 
load was applied (the edges transverse to 
the load) remained straight and _ parallel 
to one another, he asked whether shear 
lag might modify conditions so as to make 
that assumption inadvisable. On one occa- 
sion Mr. Corlett was told by the Command- 
ing Officer of a tank-landing ship that in 
heavy weather, when in the loaded condition 
and meeting a head sea, one could see a 
series of buckles travelling aft down the 
deck towards the bridge after ramming the 
bow into the head sea. Examination of 
the deck structure, however, disclosed no 
sign of permanent set. The conclusion to 
be drawn was that which was drawn by Mr. 
Muckle from his investigation, that elastic 
buckling often occurred, but that buckling 
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was not serious unless it reached the stage 
at which the effective yield stress of the 
material was exceeded. 

Mr. G. M. Boyd mentioned some recent 
experimental work at Stockholm on the 
buckling of the web plates of plate girders, 
in which it was shown that the factor which 
really mattered was the strength of the 
frame surrounding the panel. The panel 
itself might suffer considerable elastic buck- 
ling, it might even suffer yield and yet 
recover its original shape, due entirely to 
the elastic energy of the frame. The prob- 
lem in a ship was usually complicated by 
other loadings. For example, the problem 
applied also to the shell and bottom of a 
ship, Where it was greatly complicated by 
the hydrostatic forces which might be 
applied to a panel, and also to a certain 
extent by the unknown edge conditions. 
But he felt the assumption made in the 
paper, that the edges of the plates remained 
straight and parallel to one another, was 
justifiable. 

With regard to the point that a panel 
could suffer plastic deformation, could actu- 
ally yield and then revert to its initial form, 
the criterion which the author had used 
for failure was that the surface stress at 
the centre of the panel would exceed a 
certain arbitrary figure. Physically, Mr. 
Boyd believed, the most important criterion 
for failure was the failure of the frame sur- 
rounding the panel. 

Mr. Muckle, in his reply, admitted that 
the yield stress he had chosen was purely 
arbitrary. But he pointed out that the 
stresses calculated and to which the yield 
stress was being applied were the maximum 
surface stresses in the plate, so that actually 
a very considerable proportion of the plate 
must be at well below the stress he had 
assumed as being that at which failure 
occurred ; and he agreed with Mr. Murray 
that, with a different assumption, one could 
get a different shape of curve. He was 
disappointed that his theory did not come 
out so that his curve was at least parallel 
with Montgomerie’s, for whose work he 
had a very great respect. Shear lag would 
affect the problem of course. He had left 
it out of the calculations, for it would 
greatly complicate the problem; but in 
the absence of it he felt we were justified in 
assuming that the edges of the plates 
remained parallel to each other after loading. 
In reply to Mr. Boyd, he said the problem 
was complicated in the bottom plating by 
transverse loading in addition, and he had 
not attempted to tackle that in the paper. 
He was quite prepared to admit that with 
different assumptions one could obtain 
different answers, and that the theory in 
the paper did not represent the final answer 
to the problem. 


The next paper was :— 


A LIGHT ALLOY CROSS-CHANNEL SHIP 
DESIGN 


By E. C. B. Cortett, M.A. 


SuMMARY 


This paper is a summary of part of the work 
carried out by the author as holder of the 1946— 
48 award of the Aluminium Development Associa- 
tion Research Scholarship administered by the 
Institution of Naval Architects. 

The actual programme undertaken included 
practical and theoretical work on several of the 
problems involved in the large-scale application 
of light alloys to ship structures. Examples of 


this are the effect of differential temperature 
expansion, the verification of normal compound 
beam theory, and the design of a complete ship 
using the marine type light alloys. 

The latter work is the subject of this paper, 
and was undertaken in order to investigate the 
possible advantages of such a design and also to 
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bring to light any hitherto unsuspected difficulties, 
if any, in such an application. 


Discussion 


Mr. A. R. Mitchell pointed out that alumi- 
nium alloys were highly electro-positive 
with respect to other metals such as brass 
and steel, and asked what material the author 
had considered for making his propellers 
and propeller-shaft brackets in. the vessel 
described. Secondly, did the author con- 
sider that the constant working of the ship 
during its normal life in a seaway would be 
sufficient to cause fatigue and embrittle- 
ment of the hull structure, in view of his 
statement that aluminium alloys were work- 
hardening? Would the embrittlement, 
which we were told occurred very much in 
aluminium, be very serious in the structure 
of the ship? Referring to some ships with 
which he was concerned and which had 
deckhouses of aluminium, he asked whether, 
in view of the protection afforded by the 
natural formation of aluminium oxide, 
the painting of the deckhouses would be 
necessary. He pointed out that for paint- 
ing aluminium we could not use lead-base 
paints ; so that in the shipyards they could 
perhaps give the aluminium a coat of oxide 
as protection. But when the ships went 
abroad we could not always be running 
after the people who had to paint them in 
order to tell them that lead-base paints 
must not be used. If the aluminium oxide 
protective coating were covered with one 
coating of oxide, was that all that was 
necessary ? 

Mr. W. Muckle, referring to the point 
that the hot rolling of alloy A.W.6, 
for example, would give the material pro- 
perties corresponding to quarter-hard, said 
that whilst the “soft’’ properties would 
be adequate for many purposes, the increase 
in the 0-1 per cent proof stress produced 
by cold working increased the elastic range 
and increased the buckling stress. The 
soft alloys did not buckle within the elastic 
range at the lower S/t (span-thickness) 
values. Thus if it were possible to raise 
the buckling strength by cold work, then 
it was desirable. He believed that plated 
structures worked very close to the buckling 
stress and even beyond it, as shown in his 
own paper. The corrosion in oil tankers 
was very serious when light spirits were 
carried and recently he had seen cases 
where the insides of steel tankers were 
badly eaten away. The evidence seemed 
to be that the light alloys were more resis- 
tant to that type of corrosion than was 
steel, and it was an application which he 
considered to be worth while pursuing. 
As was shown by relative bending moment 
curves in the paper, it did not necessarily 
follow that the reduction in structural 
weight would result in a reduction of bend- 
ing moment. That confirmed some of 
his own work on a coaster, where the 
bending moment in the sagging condi- 
tion was not very greatly reduced, but in 
the hogging condition an appreciable dif- 
ference occurred. As the hogging bending 
moment was generally greater than the 
sagging bending moment, however, it was 
possible to adjust scantlings on that account. 
Referring to a table giving details of the 
steel and alloy ship designs, he referred to 
the reduced block coefficient and prismatic 
coefficient in the alloy designs, and recalled 
a paper by Professor Havelock, three or 
four years ago, on the theory of pitching 
and heaving, one important conclusion in 
which was that the majority of the damping 
of those two motions was due to surface 
wave-making. Mr. Muckle believed that 
if the ends of a ship were fined, the amount 
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of surface disturbance would be very much 
less, and consequently a ship with a finer 
block or prismatic coefficient would have 
very much less damping coefficient, in so 
far as pitching was concerned at any rate. 
So that, in synchronous conditions with 
regard to waves, the ships with the finer 
block coefficient might show much greater 
pitching, due to the lower damping coeffi- 
cient. On those grounds some might object 
to the reduction of block coefficient, and he 
asked if there were any other solution. 

Dr. E. G. West (Aluminium Development 
Association) asked if Mr. Corlett had given 
consideration to the use of special sections 
in place of the standard sections, which he 
believed had been used throughout the 
design of the vessel. Aluminium alloys 
could be produced to special profiles very 
much more easily than could steel, and in 
fact many sections which could be produced 
by the extrusion process could not be 
produced by rolling. That facility to 
produce special sections economically meant 
that the metal could be disposed in the best 
positions to give the most efficient struc- 
ture, and he believed Mr. Corlett might 
have attained even greater savings and, 
therefore, greater efficiency in his ship had 
he used special sections for some of the 
members. 

Mr. G. L. R. Watkins, commenting on 
the author’s statement that the work- 
hardening alloys should be in the soft con- 
dition for cold flanging, said the heat-treated 
alloys, in the solution-treated condition, 
were also amenable to flanging without 
trouble. As to resistance to corrosion in 
tankers, in a recent paper Mr. Lamb, of 
the Anglo-Saxon Petroleum Company, had 
given some staggering figures representing 
the costs of repair of bulkheads, the figure 
being about £120,000 over a period of seven 
years. The aluminium alloys were being 
tested in seagoing conditions in a tanker, 
with the collaboration of one of the tanker 
companies, and should it be proved that 
they would resist attack by light oils, then 
in spite of their high cost they might well 
fit in as part of the tank structure, especially 
bearing in mind that their use would entail 
less replacement costs. The author had 
referred to steel of 30 tons per square inch 
ultimate tensile compared with aluminium 
alloy of 17 tons per square inch, which was 
not really a fair comparison, for the 17 tons 
relating to the alloy was in fact a minimum 
figure, whereas the 30 tons for steel, accord- 
ing to Lloyd’s Rules, was not a minimum ; 
so that there was a considerable margin in 
favour of the steel there. 

In considering the structural design had 
the author considered the deflection of the 
ship as a whole? For the deflection would 
vary inversely as the moment of inertia 
and Young’s modulus, and it was possible 
that, unless guarded against, the deflection 
would be greater than that of a steel vessel ; 
that might considerably affect the water- 
tightness of the riveted joints. 

Mr. R. J. Daniel said that in the riveting 
of aluminium more care was necessary than 
in the equivalent steel ship. It was necessary 
to bolt alternate holes, put a reamer through 
each hole before riveting, clean out the 
holes and put zinc chromate or zinc oxide 
on the surface. Further, if a 5 per cent 
magnesium alloy were used for the rivets 
and the thickness of the plating necessitated 
driving the rivets hot, they must be given 
very careful heat treatment. If it were 
naturally ageing material, one heat treat- 
ment was sufficient, but if it were artificially 
aged, then two heat treatments were required. 
If we used rivets of what he called the 
American aluminium alloys, containing mag- 





466 


nesium chromium and silicon, and _per- 
haps a little copper, they had to be heat- 
treated in the shipyard to get them in the 
soft condition and then kept cold in a refri- 
gerator until they were used, because they 
would age-harden themselves. He suggested 
that the extra labour costs, the extra material 
costs and the trouble that would have to 
be taken in riveting aluminium would 
push up the total cost very considerably, 
and that the extra cost above that of the 
steel ship would be something like £50,000, 
as compared with the £25,000-£27,000 men- 
tioned in the paper. He suggested also 
that in the aluminium ship the care which 
would have to be exercised to prevent elec- 
trolytic action would put. up costs enormously. 
Where there was heat it was necessary to 
take special precautions in aluminium ships : 
funnel uptakes or diesel engine exhausts 
would have to be of steel, and their connec- 
tion to the aluminium structure would have 
to be considered carefully. They would 
have to be galvanised, and he was not 
happy about the effect of the high tempera- 
tures on the galvanising. We were capable 
of welding ships, and when the economics 
of welding were on a reasonable basis, and 
when we had not ridiculous piece-rates, 
we had it in our power to produce a cheaper 
ship in steel. 

Mr. J. Burton Davies felt that some 
speakers had gone rather far in assuming 
that a ship of the nature discussed in the 
paper could be built. After all, we had not 
yet had service experience of aluminium 
used as a strength member and, as Dr. 
West had said, the problems involved in 
riveting plates of the thicknesses involved 
were still under investigation. The deflec- 
tion of the hull of the aluminium ship would 
probably be of large magnitude and might 
cause trouble with the bearings of the shaft. 
Further, in connection with the structural 
particulars given in an appendix, he said 
the scantlings of frames and beams had 
been determined solely on a stress basis ; 
but surely the deflection must be given 
consideration there, and the inertia of the 
section was likely to be an important factor. 

Mr. Jarosynski thought that the problem 
of corrosion seemed to be solved satisfac- 
torily at slight expense in mechanical 
properties by reducing the copper content 
below specified limits. The mechanical 
properties of light alloys were steadily 
improving and it was very likely that that 
trend would continue for some time. Agree- 
ing that in determining light alloy scantlings 
the elastic stability and deflection was very 
often an over-riding factor, he said he felt, 
however, that greater deflection of members 
such as frames, beams and bulkhead stif- 
feners must be judged by their performance 
in service. No reference had been made in 
the paper to the effect of greater hull deflec- 
tion on the ship machinery: there was also 
the effect of the difference in coefficient of 
thermal expansion as between light alloy 
and steel. Lack of sufficient rigidity in 
machinery accommodation led very often 
to trouble with the machinery, and the 
importance of that problem increased with 
the power of the machinery installation, 
which, in the type of ship dealt with in the 
paper, was considerable. The watertightness 
of riveted steel lap was achieved in the 
shipyards by the combination of factors 
such as the contraction of the hot rivet 
when it cooled, caulking and the rusting up 
of small leaks. In light alloy, when rivets 
were driven cold, no rusting was to be 
expected ; we had to rely to a great extent 
on the special compound applied to the 
faying surfaces before riveting. Although 
such a joint was quite satisfactory in small 
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boats where no large stresses were imposed, 
some troubles must be expected in larger 
vessels, where in addition much thicker 
plates would have to be joined. When the 
number of rivets replaced annually in steel 
ships and the demands for additional caulk- 
ing in deep tanks, &c., were realised, one 
wondered what the situation would be in 
an alloy ship. It was also found in practice 
that difficulties were experienced in driving 
cold in aluminium rivets, which were 
recommended for plate 0-4in to 0-45in 
thick ; the problem would have to be solved 
either by the development of special tools 
or by the adaptation of hot riveting. The 
latter alternative was full of problems in itself. 
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Professor Burrill’s only criticism of the 
design was that too fine a ship was chosen, 
Attempts in the past to achieve more speed 
by fining cross-Channel steamers had led 
on occasions to the production of rather 
uncomfortable ships. Some of them, 360f¢ 
long, had had to be fitted with 3ft Lilge 
keels to avoid discomfort in a seaway, and 
he felt that the author’s 0-440 block co. 
efficient ship might be rather uncomfortable 
in a short, sharp sea, or if there were a fol. 
lowing sea and there was synchronism 
between his long periods of the wave 
approach. 

Mr. Corlett made a brief reply, which he 
said he would expand in writing. 


(T’o be continued) 


The Institute of Metals 


No. IV—(Continued from page 435, April 22nd) 


5 nome final meeting was held on Friday 

morning, April Ist. 

The first paper to be discussed was : 

THE RECOVERY AND RECRYSTALLISATION 
OF ROLLED ALUMINIUM OF COMMER- 
CIAL PURITY 

By P. C. Vartey, M.B.E., T.D., M.A. 
SyNopsis 

A study was made, by means of ultimate tensile 
strength determinations, of the process of recovery 
and recrystallisation of polycrystalline aluminium 
sheet of normal commercial purity within the 
temperature range 200 deg. to 325 deg. Cent. The 
isothermal annealing curves, in which ultimate 
tensile strength is plotted against the logarithm 
of the time, are continuous curves exhibiting no 
discontinuity corresponding to the onset of 
recrystallisation. The evidence of X-ray diffraction 
patterns shows that recrystallisation commenced 
at a level of 7} tons per square inch for all samples of 
hard-rolled aluminium examined. 

The activation energy of the process, which 
appears to be independent of process variables, is 
51,240 cal./g. atom. 

It is suggested that the observations are con- 
sistent with the theory that both recovery and 
recrystallisation take place by the diffusion of 
dislocations in the lattice and the mutual annihila- 
tion of those of opposite sign. 

Discussion 

Dr. T. Richards (Research Department, 
I.C.I. Metals Division), thought that the 
present discussion would be best restricted to 
the main objective of the author’s investiga- 
tion, viz., to determine whether recovery and 
recrystallisation were two distinct processes. 
There were some who believed the author 
had established that the two processes were 
merely two stages of a single process, but the 
author himself was a little more cautious 
and was not prepared to go quite so far. He 
considered that since the activation energy 
of the softening process was sensibly the 
same whether it was measured at. the recovery 
stage or after the onset of recrystallisation, 
then the two processes were similar in their 
nature. That kind of argument, however, 
was not altogether satisfactory and, in fact, 
it was the similarity in activation energy 
values that made distinction between 
recovery and recrystallisation difficult. 

Mr. R. J. L. Eborall (British Non-Ferrous 
Metals Research Association) thought the 
recovery processes were something quite 
different from recrystallisation. Personally, 
he was inclined to think that these processes 
might well prove to be the whole key to the 
difficult feature of delay in the formation of 
nuclei and crystallisation. 

The author, in his reply, said it was going 
to be a matter of extraordinary difficulty to 
sort out whether recovery and recrystallisa- 
tion were, in fact, two different things or 
whether they were merely the same process 





going on continuously. That would only 
be achieved by the joint efforts of workers 
in this country and in America and on the 
Continent tackling the problem from different 
points of view. Every little piece of evidence 
put forward threw new light on the process, 
and it was only by a gradual approach such 
as that that we were likely to reach the truth. 

The three following papers were then dis- 
cussed jointly :— 


HIGH - TEMPERATURE TENSILE PRO. 
PERTIES OF CAST ALUMINIUM-SILICON 
ALLOYS AND THEIR CONSTITUTIONAL 
SIGNIFICANCE 

By W. I. Pumpurey, M.Sc., and P. H. JENNINGS, 

Ph.D. 


SYNOPSIS 

The tensile properties at high temperatures of 
some aluminium-silicon alloys were determined (a) 
during cooling from the liquid state, and (b) after 
rapid reheating of chill-cast alloys. Strength- 
temperature curves relating to both conditions were 
obtained for ten alloys containing from 0 to 12 per 
cent silicon. 

The curves consist of a relatively low-temperature 
portion in which the alloys are ductile and in which 
the strength falls gradually as the temperature is 
increased, and a steeper high-temperature portion 
in which the alloys fracture in a brittle, inter- 
crystalline manner until a temperature is reached 
when so much liquid is present in the mass that 
coherence is lost. 

The results are discussed, and an appraisal is 
made of the effects of various factors on the form 
of the strength-temperature curve. The point of 
discontinuity in the curve was found to be associated 
with the effective solidus temperature, and the 
position of the point of non-coherence to be a func- 
tion of the proportion of liquid in the alloy. The 
interval between these temperatures, i.e., the 
brittle range, was correlated with the tendency to 
cracking during casting and welding. With any 
alloy, the extent of the brittle range is less as 
determined by tensile testing after rapid heating 
from the solid state than by testing during cooling 
from the liquid state. This difference is ascribed 
to differences in crystal size rather than to the 
different thermal conditions obtaining in the two 
tests. 


A CONSIDERATION OF THE NATURE OF 
BRITTLENESS AT TEMPERATURES 
ABOVE THE SOLIDUS IN CASTINGS AND 
WELDS IN ALUMINIUM ALLOYS. 


By W. I. Pumpnrey, M.Sc., and P. H. JENNINGS, 
Ph.D. . 


SyNopsIs 

Previous papers have described the tendency 
of many aluminium alloys to crack at tempera- 
tures above the solidus during casting and welding 
operations. In the present paper, a critical examina- 
tion is made of the causé of such cracking, and it 
is concluded that cracking of this nature occurs 
in the brittle temperature range, between the 
temperature at which a coherent dendrite structure 
is first develo in the alloy during cooling from 
the liquid state and the effective solidus temperature 
in the relevant conditions. The inherent tendency 
of an alloy to cracking at temperatures above the 
solidus is directly proportional to the extent of the 
brittle range and to the contraction that occurs 
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during cooling through this range, and is inde- 
ndent of all external factors except those which 
alter the extent of the range. 

The factors which affect the extent of the brittle 
temperature range are considered, and the relation- 
ship between the absolute tendency of an alloy 
to cracking at temperatures above the solidus and 
the results given by a test designed to observe such 
a tendency is discussed. 

Finally, by way of example, a mathematical 
examination is made of the conditions which govern 
the occurrence of cracking in a butt weld between 
two parallel and restrained sheets of an aluminium 
alloy which possesses a wide freezing range and 
contains a small proportion of eutectic. 


A CONSIDERATION OF THE NATURE OF 
BRITTLENESS AT TEMPERATURES 
BELOW THE SOLIDUS IN CASTINGS AND 
WELDS IN ALUMINIUM ALLOYS 


By W. I. Pumpsrey, M.Sc., and D. C. Moors, 
B.Met., M.Sc. 


SYNOPSIS 


Cracking during the casting and welding of 
aluminium alloys may occur at temperatures either 
above or considerably below the solidus. The 
nature of the former type of cracking has already 
been discussed in a previous paper (Journal, Insti- 
tute of Metals, 1948-49, 75, 235). In the present 
paper, cracking in aluminium alloys at tempera- 
tures below the solidus is considered, and it is con- 
cluded that the occurrence of such cracking depends 
on the ductility of the metal, on the conditions of 
stress to which a cooling metal is subjected at sub- 
solidus temperatures, and on the amount of cracking 
which occurs at temperatures above the solidus 
during the cooling of the metal from the liquid state. 
The likelihood of the appearance of sub-solidus 
cracking in industrial conditions of casting and 
welding, and possible methods for its avoidance, 
are discussed. 


DISCUSSION 


Dr. E. G. West (Aluminium Development 
Association) said the work of the welding 
research team at Birmingham had reached 
the conclusion that had been hoped for at 
the time the work was begun, viz., that by 
an investigation of the metallurgical factors 
in melting and allowing metal to solidify 
again, it would be possible to improve the 
weldability of the various families of alu- 
minium alloy, and by “ weldability”’ he 
meant not only the ease with which a weld 
could be made, but also the characteristics 
and properties of the resulting material. 
Previous papers had dealt almost entirely 
with the fundamental metallurgical charac- 
teristics in an equilibrium condition, but it 
was now believed that the present papers 
indicated that the basic results published 
hitherto were, in general, applicable to alloys 
under non-equilibrium conditions, i.e., the 
conditions in which the materials were 
normally welded or cast. Whilst we were not 
at the stage where alloys could be tailor- 
made to give good welding properties coupled 
with other satisfactory properties, many of 
the fundamental requirements had been set 
out and decided and, in his view, proved by 
the various experimental methods described 
in the various papers. Whilst it was not 
possible to translate work of this kind carried 
out under laboratory conditions to practical 
conclusions, he submitted that aluminium 
alloy producers and welders, and also 
founders, were in these papers given a lead as 
to how they might overcome some of the 
difficulties which had been encountered 
hitherto. He also believed that the results 
were of very much wider application than to 
aluminium alloys. 

Dr. D. C. G. Lees (Aluminium Development 
Association), in a communication read in 
his absence by Mr. J. C. Bailey, said it was a 
pleasure to him to note the agreement which 
existed between the work described in these 
papers and work which he himself had con- 
ducted on hot-tearing in the laboratories 
of the B.N.F.M.R.A., although the work in 
the two cases had differences of approach. 
Broadly speaking, it appeared that the hot- 





THE ENGINEER 


tearing of aluminium alloys during freezing 
under restraint was governed principally by 
constitutional factors, easily explained by a 
consideration of the process of freezing in 
solid-solution alloys. The authors’ work and 
his own agreed that the danger of tearing 
only arose when a coherent network had been 
formed by the growth of the interlocking arms 
of the dendrites. On general grounds, which 
were supported by experimental evidence, it 
was to be anticipated that tearing would 
take place above the solidus so that there 
was a critical range of temperature. Any 
factor which shortened this range would 
decrease the hot-tearing tendency. His own 
work indicated that the higher the eutectic 
content the longer was the formation of a 
coherent network delayed. This suggestion 
led to the conception of the ‘“ eutectic 
index” which proved fruitful in dealing 
with the complex alloys met with in foundry 
practice. In Mr. Pumphrey’s work, his 
refined methods for tensile testing at high 
temperatures had shown the existence of a 
brittle temperature range within the liquidus- 
solidus interval. Because of the interest in 
welding which was fundamental to Mr. 
Pumphrey’s work, the lower ranges of alloy- 
ing concentrations were studied and the 
region of decreasing resistance to hot-tearing 
was delineated. Less emphasis was laid 
on this range in his own work. It was noted, 
however, that the hot-tearing tendency of 
commercial purity aluminium was greater 
than that of super-purity metal, and this 
was ascribed to differences in the freezing 
range. The constitutional factors were, no 
doubt, the most important in determining 
the incidence of hot-tearing, but two other 
minor ones must be considered, viz., grain 
size and gas content. These two effects, 
particularly the latter, were probably the 
least satisfactory part of the picture and it 
was to be hoped that further study of them 
would be possible. 

Mr. J. C. Bailey then remarked, in reference 
to the first paper, that it was suggested that 
cracking below the solidus was affected by 
the extent to which cracking might have 
occurred above the solidus. He asked the 
authors to indicate how that influence was 
considered to operate ; was it that a crack 
formed in the early stages of cooling would 
act as a subsequent stress raiser or was it 
due to the effect of abrasion or some other 
mechanism ? 

Mr. E. van Someron (Murex Welding 
Processes, Ltd.) said he had been working for 
two years on the development of welding 
processes for aluminium alloys and had 
found some difficulty in applying the results 
of the authors’ work because, although they 
had extended their field from binary 
to ternary alloys—and in one case to a 
quaternary alloy—the material available 
for welding usually contained five con- 
stituents and in some cases six or seven, 
which put them outside the field of 
metallography. 

Mr. Pumphrey replied shortly. 

The final paper was : 


THE MEASUREMENT OF GRAIN SIZE OF 
TUNGSTEN AND TUNGSTEN CARBIDE 
POWDERS USED FOR THE MANUFAC. 
TURE OF HARD METAL 


By H. Burpen, B.Sc., and A. Barker, B.Sc., 
A.R.C.S., A. Inst. P., L.I.M. 


SyNopsIs 


Several methods were employed for the examina- 
tion of the particle size of tungsten and tungsten 
carbide powders used in the production of ‘ hard 
metal” A sedimentation balance and a turbidi- 
meter both proved unsatisfactory, but a gross method 
using a Spekker absorptiometer gave good correla- 
tion with the particle size observed with an electron 
microscope. 
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The major difficulty in all the methods used was 
the effect of aggregation of particles. 

The results show how tungsten of four different 
grain sizes behaves during the processing to the 
finished hard metal, the coarse powders tending to 
decrease in grain size and the fines ones to increase. 

A relationship has been established between the 
hardness of the finished metal and the particle size 
of the original tungsten. 


Discussion 


Mr. E. A. Oliver (Hard Metal Tools, Ltd.) 
said that of all the various process control 
tests regularly used in the hard metal 
industry, there was always a certain amount 
of doubt concerning the measurement of 
tungsten powder grain size. Most com- 
panies passed through a phase in which 
several possible methods of mgasurement 
were explored and then one particular 
method was adopted. Under good produc- 
tion conditions, most of the works samples 
would regularly fall between the limits of 
grain size laid down for the apparatus by the 
laboratory after the exploratory work and 
for a time all was well. Then one day some- 
thing seemed to go wrong and a batch of 
powder, whose grain size had been found to 
be well within specification, produced sin- 
tered hard metal of abnormal grain size. 
The most careful examination seldom pro- 
vided any satisfactory explanation and 
finally one was forced to the conclusion that 
there was something fundamentally wrong 
with the method of grain size measurement. 
Other methods were then tried, but usually 
they were discarded one by one as their 
respective weaknesses became apparent. 


‘On reading the paper he observed that in 


all the methods tried, the usual difficulties 
in dealing with aggregates had been experi- 
enced, and there was little doubt that unless 
something was done to overcome this trouble 
no method of grain size measurement could 
ever be anything more than a very rough 
indication of particle size. Under such 
conditions, a test was far from reliable 
and could often be misleading. Another 
important factor was the measurement of 
particles below about 0-2 micron. They 
played an important part in grain growth 
during final sintering, but in many of the 
usual methods of measurement they were 
either ignored or the figures obtained were 
of doubtful accuracy. 

The authors were using the Spekker method 
for process control, together with occasional 
microscopic examination of the powders. 
In the circumstances these methods were 
probably as good as any, but he was wonder- 
ing just how much reliance could be placed 
on the results obtained. All the usual 
methods of grain size measurement were so 
imperfect that only very serious departures 
from standard processing conditions in the 
works, or the use of a different type of raw 
material, was revealed. The technique 
which appeared to show the most promise 
was electron microscopy, hut for various 
reasons it did not seem possible that, in the 
present stage of its development, it would 
be suitable for routine control of particle 
size. The behaviour of tungsten powder 
when made into hard metal might depend 
not only on the actual size of the particles, 
but also on their state of aggregation, i.e., 
whether they were single or polycrystalline. 
With the possible exception of the electron 
miscroscope technique, there did not seem 
to be any simple way of investigating this. 
Could the authors throw any light on this 
matter ? 

Mr. Barker replied shortly, and the meeting 
was brought to a close with an expression of 
thanks to the authors of papers and those 
who had taken part in the discussions. 
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The Accurate Measurement of Photo- 
Elastic Stress Patterns 


N last week’s issue (page 446) we referred 

briefly to a sensitive photoelectric method of 
improving the accuracy of photoelastic stress 
measurements, as exhibited recently in London 
at the Physical Society’s Exhibition. The 
principles of the method are described | in 
greater detail in the present article, which is 
based on a communication from the National 
Physical Laboratory. 





Photoelasticity makes possible the deter- 
mination of the stresses in transparent models 
which are constructed to scale to represent engi- 
neering components or structures. The model 
is placed under load in a polariscope and the 
interference pattern, projected on to a screen, 
provides data from which the stresses may be 
calculated ; often the appearance of the pro- 
jected image alone gives valuable information 
on the distribution of stress in the model and 
hence in the structure which the model 
represents. 


PLANE Stress ANALYSIS 


Isochromatics.—Isochromatics are the fringes 
which are seen in the projected image of a 
loaded plane model mounted in a circular 
polariscope. The circularly polarised light is 
resolved by the model into two rays of equal 
amplitude, polarised in mutually perpendicular 
planes, but differing in velocity. The fringes, 
which are black when monochromatic light is 
used, occur where retardation of the two rays 
is a multiple of one wavelength. If the relative 
retardation is one wavelength, the fringe is 
referred to as being of the first order; if it is 
two wavelengths, the fringe is of the second 
order, and so on. It has been proved experi- 
mentally that this relative retardation is pro- 
portional to the difference of the principal 
stresses at the point under investigation, which 
is proportional to the maximum shear stress at 
that point. It follows that the distribution of 
maximum shear stress is given by the fringe 
pattern ; the absolute values can be calculated 
from a knowledge of the fringe value of the 
material (fringe value equals stress for one fringe 
in pounds per square inch for lin thickness of 
material). The fringe order at any point can 
be determined in one of three ways: (a) the 
fringes crossed in passing from a point of known 
stress can be counted, (b) the number of fringes 
passing the point as the load is applied from 
zero can be noted, (c) a compensator can be used 
with white light. 

If the model is viewed in white instead of 
monochromatic light a similar pattern is seen, 
but the fringes are coloured ; this colouration 
is due to the subtraction of different parts of 
the spectrum when the relative retardation 
happens to be a multiple of the particular wave- 
length absorbed. Although the white fringe 
pattern is not now used for accurate determina- 
tion of relative retardations, it is very useful for 
determining the order of fringes and the direc- 
tion of increasing stress. The zero order fringe 
is black, being independent of wavelength, and 
all fringes above zero order are coloured, the 
first order fringe having the following sequence 
of colours: orange, red, blue, green, white. 
Higher order fringes have approximately the 
same sequence of colours, but are modified in 
tone, due to the absorption of additional bands 
ofthe spectrum. It can be seen that the appear- 
ance of the white light fringe pattern can be of 
assistance in interpreting the monochromatic 
pattern, and it is sometimes indispensable 
when no position is available on the specimen at 
which the fringe order is known. 

Isoclinics.—If a model is viewed in a plane 
polariscope (without quarter-wave plates) and 
with a white light source, black fringes are 
superimposed on the isochromatic pattern. 
These fringes are called isoclinics, and they 
occur where the planes of principal stress in the 
specimen are parallel with the planes of polarisa- 


tion of the polariser and analyser. They may 
be distinguished from the isochromatics quite 
easily by rotating the polariser and analyser 
together, when they are seen to alter their 
position, whilst the isochromatic pattern 
remains constant. The directions of the prin- 
cipal stresses over the whole specimen may be 
determined by sketching the isoclinics for 
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Fic. 1—CIRCUIT DIAGRAM OF PHOTOELECTRIC 
PHOTOMETER 








different orientations of the plane of polarisation 
of the incident light. 

The isochromatics give the difference of the 
principal stresses and the isoclinics their 
direction. With the aid of these data the indi- 
vidual principal stresses can be obtained by 
several graphical integration methods. Other 
methods involve the solution of Laplace’s 
equation or the use of a lateral extensometer. 


THREE-DIMENSIONAL STRESS ANALYSIS 


In general, the only type of stress system 
which can be investigated with a model loaded 
in the polariscope is two-dimensional, i.e., a 
plane stress system with the principal stresses 
in a plane normal to the paths of the light rays. 








} 








The curves and points show, calculated and observed 
values respectively along lines parallel to the X axis. 


ry 
| 
[ 




















FIG. 2—DIFFERENCE BETWEEN PRINCIPAL 
STRESSES IN CIRCULAR GLASS DISC 
UNDER DIAMETRAL COMPRESSION 


Many problems arise in which the stresses are 
in three dimensions, and it is not possible to 
deduce the three-dimensional stress distribution 
from two-dimensional models. The frozen 
stress technique introduced by Hetenyi enables 
stresses to be “fixed” in three-dimensional 
models so that one may slice the model and 
view the slices in the polariscope as if they were 
two-dimensional. 

The model is made to scale from a thermo- 
setting plastic, such as Bakelite BT 61 893 or 
catalin. It is placed under load in an oven and 
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heated to a suitable temperature, after which 
it is cooled down (still under load). The model 
is found to retain the fringe pattern produced jn 
it by the load even when the load is removed, 
Slices may now be cut from the model and 
viewed in the polariscope, and the stress distri. 
bution in the plane of the slice is shown in the 
projected image. It is possible, using several] 
models and slicing in different directions, to 
determine the complete stress distribution 
through a solid form, but owing to the elaborate 
analysis required the process is usually confined 
to the determination of stress at specific regions 
on the boundary. 

Asimple analogy of the frozen stress met)iod, 
which must not be taken as representing the 
actual molecular behaviour of the material, is 
to consider the plastic as a mass of springs 
embedded in pitch. When the plastic is heated 
the springs take the load, behaving as an elastic 
solid, and the pitch, on cooling, retains the 
deformation which the springs received at the 
higher temperature. Slicing the mass would 
not affect this deformation, which in the plastic 
would give rise to the photoelastic interference 
pattern in polarised light. 


PHOTOMETRIC METHOD 


The accurate determination of fractions of a 
fringe is usually made by a method of compensa- 
tion, in which a known relative retardation is 
superimposed on that of the model, or, as in the 
Tardy method, the polariscope components are 
rotated. These methods depend on the visual 
determination of minimum illumination at the 
point on the image where compensation is 
applied. To improve the sensitivity, a photo- 
metric method has been devised in the Engi- 
neering Division of the National Physical 
Laboratory. The greater accuracy which a 
photometer provides enables less sensitive 
materials to be used in two-dimensional work, or 
thinner slices in the frozen stress technique ; it 
is also helpful in plotting isoclinics, which are 
sometimes very diffused. 

The photometer consists of a photocell and 
electrometer valve mounted behind a panel 
flush with an adjustable screen, which can be 
moved to bring the photo cell aperture to the 
point on the image under study. A galvano- 
meter, connected through a bridge network, 
deflects in accordance with the amount of light 
reaching the photocell and its minimum 
deflection can thus be used to indicate the 
correct amount of compensation. The elec- 
trical connections are shown in Fig. 1. 

An example of the use of the method for 
measuring the principal stress difference in a 
glass disc loaded in diametral compression is 
given in Fig. 2. The curves show the calculated 
values of this quantity (along lines parallel to 
the X axis), which corresponds with less than 
one-tenth fringe at the centre of the disc, and 
the points represent values measured with the 
aid of the photometer. 

The photometer can be used for tracing 
isoclinics or for the determination of the prin- 
cipal stress directions at a particular point. 
For tracing isoclinics, the polariser and analyser 
are kept fixed at one angle and the photometer 
is moved about so as to follow the middle of the 
dark band in the pattern. If the photometer 
aperture is set at a particular point in the 
pattern, the principal stress directions at that 
point can be found by rotating the polariser and 
analyser together till minimum illumination is 
indicated. 

A comparison has been made between the 
photometric method of measuring the fringes 
at a point and the usual method in which the 
best degree of extinction is judged by eye. 
Photometer readings by two different observers 
differed by less than 1/500 fringe, whereas the 
mean values of twelve visual readings by three 
observers covered a range of 1/50 fringe. Such 
high sensitivity demands a high degree of con- 
stancy in the electrical circuits and a stabilised 
power pack is needed for mains operation. It 
is also necessary to ensure constancy in the 
light source, one method being to use a stabi- 
lised transformer supplying the mercury vapour 
lamp. Particular attention must also be given 
to the uniformity of the polariser and analyser 
and to the accuracy of the quarter-wave plates. 
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An Industrial Stroboscope 


E have received particulars of a new design 

of stroboscope, which is to be marketed by 
Mullard Electronic Products, Ltd., Aboyne 
Road, Tooting, London, 8.W.17, for industrial 
uses such as the inspection of objects rotating 
at high speeds or performing periodic or aperio- 
dic movements. 

The G.M.5500 stroboscope uses, as a light 
source, &@ flash-lamp with an extremely high 
light intensity. At a distance of 6ft from the 
lamp the intensity is about 10,000,000 lux, 
many times greater than incident sunlight on a 
summer’s day, which means that inspection of 
moving objects can be undertaken in broad 
daylight and witnessed by several persons, 
all without the aid of extraneous optical gear. 
The stroboscope consists of five principal 
units: (1) the flashlamp for exposure of the 
object to be illuminated; (2) the generator 
providing for the periodic surges of current 
through the flashlamp ; (3) the impulse genera- 
tor and frequency changer controlling the 
relay tube of the surge generator; (4) the 
frequency meter controlling the frequency of 
the flashes ; (5) the supply unit. 


THE Frasu Lamp 


The light source, which forms the heart of 
the stroboscope, is not a normal flash tube. 
It is a specially constructed electric light bulb, 
which bears some resemblance to a water- 
cooled mercury lamp. It consists of an entirely 





STROBOSCOPE EQUIPMENT 


enclosed glass envelope with a mirror reflector 
on the inside. Mounted in the focal centre of 
the envelope is a quartz tube containing a 
rare gas under high pressure; this gas con- 
stitutes the actual light-yielding element. 
The glass bulb is filled with nitrogen because, 
at the high temperature of the tube the quartz 
would deteriorate if exposed to air. The light 
from this rare gas lamp is bluish-white in 
colour and it has a continuous spectrum with 
high photo actinity. , 

The minimum duration of the flash is approxi- 
mately 3 microseconds. With maximum 
intensity the light in this short flash amounts 
to 200 lumen-seconds, and an energy of 2 
watt-seconds is consumed. The flux during the 
flash is about 2 by 10° decalumens with a current 
of 2000A and a power of 200kW momentarily. 
The lamp also receives a small continuous 


current to facilitate ignition. At the rate of 
twenty-five flashes per second, the average 
power dissipation is about 75W. The frequency 
of the light flashes can be raised to 250 per 
second, which corresponds to 15,000 revolutions 
or periodic movements per second. It is pos- 
sible to observe the motions of still more rapidly 
moving objects by producing one flash for every 
two cycles. 


THE SuRGE GENERATOR 


This part of the apparatus generates, perio- 
dically or aperiodically, the current for the 
flash lamp. The surge of 2000A with a duration 
of 3 to 10 by 10-* seconds is obtained by the 
sudden discharge of a previously charged 
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capacitor. Because the average current taken 
over a certain period is relatively low, due to 
the very short duration of the discharge, 
contacts and leads are kept to reasonable 
dimensions but the switching device that has 
to send this large current through the lamp at 
the right moment is of special design to stand 
up to the higher power. 

The circuit of the current surge generator for 
the flashlamp is represented diagrammatically 
herewith. A capacitor C, is gradually charged 
through a resistor R, up to 600V and at definite 
intervals is discharged again via the relay tube 
and the flashlamp A, thus producing the desired 
surges. 

Although the relay tube has to switch a 
surge of some thousands of amperes, the 
average current is less than 1A (even at the 
highest flash frequency of 250 per second 
the lamp actually gives light only during 
250 by 3 microseconds, or less than 1 milli- 
second). With this low average load the relay 
tube can be of relatively small dimensions, 
though the electrodes become heavily loaded 
at each striking. Since, however, both the 
electrodes are of mercury, such a heavy load 
does no harm. During the surge the mercury 
is evaporated. This vapour condenses in the 
glass domes above the electrodes and the 
condensed mercury falls on the electrodes 
again. 

For the ignition of the relay tube a surge 
voltage of about 8kV is applied between the 
cathode and the starting electrode O connected 
with the auxiliary anode H, which starts the 
discharge. The capacitor is then discharged 
via the relay tube and the flashlamp, thereby 
extinguishing the relay tube. In the event 
of the relay tube continuing to burn, due to 
the current flowing in via the charging resistor 
R,, the circuit can be interrupted for a moment 
by the switch S,. 

The discharge time of the capacitor is 
extremely short, but it is affected by other 
factors, such as the capacity of the wiring, &c. 
In order to get the shortest possible flash it is 
therefore necessary to keep the leads between 
the capacitor, the relay tube and the lamp as 
short as possible. This accounts for the fact 
that when an extension cable is used between 
the apparatus and the flashlamp the duration 
of the flash, which is normally about 10 micro- 
seconds, becomes about 30 microseconds. 

For convenience, the capacitor C, consists 
of a battery of seven condensers of different 
capacitances, each of which can be switched 
on by a switch on the control panel. By this 
means it is possible to regulate the discharge 
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current flowing through the lamp and, conse- 
quently, the intensity of the light, whilst also 
the duration of the flash can thereby be varied 
between 3 and 10 microseconds. 

The impulse generator, frequency changer, 
frequency meter and the supply unit, being of 
conventional design, need not be described 
here. A general impression of the complete 
unit with its controls conveniently grouped 
on a single panel, is given in the photograph 
reproduced herewith. 





Blast Furnace Blowers for 
Rotherham 


A NEW system of speed regulation for blast 
furnace blowers gives interest to a contract 
placed with the General Electric Company, 
Ltd., by the Park Gate Iron and Steel Company, 
Ltd., Rotherham. This contract covers the 
supply and erection of two motor-driven turbo- 
type blowers, each having an output of 25,000/ 
30,000 cubic feet per minute at 10/15 lb per 
square inch, with grid controlled mercury arc 
rectifier equipments, a 3900-kVA power trans- 
former, high tension switchgear and cables. 

Each blower is driven through speed increas- 
ing gears by a 2200 h.p., 770/580 r.p.m. d.c. 
motor, which is supplied from a 1740-kW, 
750-V grid-controlled rectifier equipped with 
additional anodes for supplying the motor 
fields. The rectifiers are connected directly 
to the motors without any intervening d.c. 
switchgear, protection against faulty operation 
being provided by field failure relays, anode 
fuses, and overload relays, which trip the high 
tension a.c. circuit breakers. 

The adoption of speed regulation by grid- 
controlled rectifiers is interesting. A ‘‘ Reavell- 
Askania ”’ constant volume regulator varies 
the grid voltage and thus governs the rectifier 
output voltage. This voltage in turn controls 
the speed of the motor and thereby automatically 
maintains the volume of air at the figure 
selected by the operator. It is believed that 
this is the first time grid-controlled rectifiers 
in conjunction with “‘ Reavell-Askania ” regu- 
lators have been applied to blast furnace 
equipments in this country. 

Alternative sources of a.c. supply to the 
rectifiers are also available, one from the B.E.A. — 
11-kV system and the other from the steel- 
works’ own 3-3-kV generating plant through 
a 3900-kVA step-up transformer. The high 
tension metalclad switchgear is, therefore 
of the duplicate busbar design, with 250-MVA 
spring-operated oil circuit-breakers and _ oil- 
immersed wing isolators for isolating either 
of the two supplies. 





A Welded Viaduct in 
Sweden 


THE Swedish State Railways have 
recently erected a welded steel viaduct, which 
is designed to carry a line for goods trains, 
situated between two main lines. In plan, 
the viaduct is built in & continuous curve, 
with an average radius of 787ft. It crosses 
over several railway lines, including a main 
electrified line. All the steelwork has been 
assembled by electric arc welding, with the 
exception of some rivetted windbracing mem- 
bers, and about 330 tons of steel were required. 
The viaduct is composed of several sections, 
each consisting of two or three continuous 
spans from 40 to 50ft long. There are mass 
concrete piers at each end of the viaduct, 
and the intermediate supports consist of welded 
steel columns fabricated from semi-cylindrical 
steel plates. The columns are provided with 
pendulum bearings both at the top and at the 
base, in order to absorb the horizontal and 
vertical reactions of the viaduct. The struc- 
ture has a pleasing appearance, and was built 
by the Gétawerken Company ; it was designed 
by the Bridge Section of the Swedish State 
Railways, and has been in service since Decem- 
ber, 1948. 
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PRIMARY INVENTIONS 

In Dr. E. G. Bailey’s “James Clayton ”’ 
Lecture presented at the Institution of 
Mechanical Engineers on Friday last, and 
partially reprinted on other pages of this 
issue, one pithy phrase, amongst many, 
caught our especial attention. Under the 
general heading “Specific Procedure for 
Invention ’’ Dr. Bailey said “ give rein to 
intuitive, imaginative and even ‘crazy’ 
thinking. It may help to get out of a rut.” 
Inventions may be divided broadly into two 
classes. Those that are manifest ‘‘ improve- 
ments” of something that already exists, 
and those in which something not done before, 
or, if done at all, done only obscurely, 
predominates. British Patent Law does not 
recognise inventions that have no ante- 
cedents; it assumes, with some show of 
reason, that all inventions must be founded on 
existing knowledge, and, therefore, that they 
are in a sense “improvements.”” Neverthe- 
less, whilst by far and away the majority of 
inventions are modifications and applications 
of known things, it does happen that now and 
again the world is presented with something 
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of which the background is so tenuous that 
it can only be perceived by painful and 
ingenious inquiry. 

Dr. Bailey, unlike the British Patent 
Office, recognises primary inventions “ where 
there is nothing in Nature, or in previous 
knowledge, to suggest a solution to a 
problem.’ He puts forward the steam engine 
as an example, but a better case might be 
made for the phonograph, the Bessemer 
converter, the aeroplane and a whole host 
of chemical inventions. However, without 
going too precisely into the ability of man 
to make completely original inventions— 
that is to say, to create something from chaos 
or nothing—it is certainly the fact that the 
men who have given rein to intuitive, imagina- 
tive and even crazy thinking are those who 
have provided the world with fundamentally 
new things. That they were regarded as 
mad, and even impious, by their generation 
is shown by the recorded comments of their 
contemporaries. The proposition that men 
should travel at 20 to 30 miles an hour on 
railways was hailed with derisive laughter ; 
that they should fly was denounced as 
against the will of God; that ships of iron 
could be made to float was held to be logically 
impossible ; that a barrage of balloons could 
be employed as a protection against enemy 
aeroplanes was laughed at during the first 
world war; that the Giffard injector could 
work was pronounced a defiance of the prin- 
ciple of the conservation of energy. These are 
but a few trite and obvious examples 
selected on the instant, out of many; but 
they all point to the same fact that men who 
made use of imagination and dared to put 
their intuitions to practical test stepped in 
and achieved when others, hidebound by 
established knowledge, were held to earth by 
the leaden feet of authority. 

Throughout a long period the intellects 
of men were compressed into a narrow cell 
by the authority of the church and the 
ancients. Only in the teeth of powerful 
opposition, by pains and martyrdom, did 
science, in many manifestations, win its 
freedom. Its great leaders were the heretics 
of their day, the crazy, imaginative people 
who ventured to seek new lines of thought 
and to challenge and question the traditional 
authorities. Modern science has changed 
all that; it encourages complete freedom of 
thought. Yet we shall do well to beware of 
it. To take care that, in no branch does it 
ever become authoritarian and discourage, 
deride, or condemn any attempt to 
re-examine its laws. Education, of necessity, 
constrains students in well-defined paths, 
but when the foundations have been laid 
nothing must be done to discourage adven- 
turers into new and daring lines of thought, 
for it is to them that, as experience shows, 
we must look for primary inventions. 


GIVING THE “GUV’NOR” A BIG HAND 


AT a certain stage in working through the 
toast list of a dinner held in Colchester last 
Friday—a dinner to celebrate the fiftieth 
anniversary of the founding of F. W. Brackett 
and Co., Ltd., attended by all the employees 
of the firm to the number of 250 odd—the 
founder rose to speak. Immediately an older 
man amongst the employees present called 
out, “ Come on, lads! Give the ‘ guv’nor’ a 
big hand!” and give it him they did! 
We do not suggest that Mr. F. W. Brackett 
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is alone amongst men in earning so affec. 
tionate a respect from his workpeople. There 
are, we suspect, many other owners, 
chairmen and managing directors who are 
just as highly esteemed, although the oppor. 
tunity for workpeople to give their emotion 
public expression has not arisen. But 
we do feel certain that such admiration is 
only to be found amongst the employees of 
smaller firms. For in larger concerns, 
through sheer weight of numbers of those 
employed, that personal human touch upon 
which alone affectionate regard can be built 
up, is necessarily lost. Lord Hyndley, 
surely, is never likely to be “ given a big 
hand ” as “ the guv’nor”’ by the miners ! 

To the theoretically inclined, lacking 
practical understanding of human nature 
and the affairs of business, the survival for 
fifty years of so small a firm as that about 
which we are writing constitutes a rather 
surprising phenomenon. For to the outsider 
all the advantages seem to lie with the 
“ big battalions.’”” They are able to afford, 
as little firms cannot, to build big up-to-date 
plants for high-speed cheap production at 
high productivity ; to pay higher executives 
and technical staff salaries beyond the limits 
of small concerns; to provide themselves 
with selling organisations at home and 
abroad devoted wholly to the sale of their 
own products; to equip themselves with 
their own laboratories and other facilities 
for carrying on research to improve their 
products ; and to build if necessary costly 
prototypes for test and modification, More- 
over, in times of depression, they appear 
to have available resources not open to 
firms of smaller size. They have in very fact 
powers open to them which are denied to 
smaller firms, and which might seem at 
first sight to make it impossible for small 
firms to exist beside them. Yet the fact 
that in the engineering industry there exist 
literally hundreds of firms with no more 
than a few hundred employees and that these 
firms form a highly productive part of an 
industry that as a whole is doing more than 
its fair share in developing this country’s 
export trade should make the theorist pause 
before he condemns them as uneconomic 
and asks that they be properly organised to 
serve better the needs of the community. For 
somehow these firms manage to build 
machines and equipment of a quality and at 
a price comparable with and often better 
than those of larger companies. Despite a 
seeming confusion amongst this multiplicity 
of units they flourish and multiply, and serve 
the community adequately with what it 
needs. Clearly there are factors operating 
that the theorists fail to notice. One of those 
factors was pointed out at the dinner by Mr. 
Jack Brackett, the present managing director, 
when he said: “The company has always 
confined its attention to things for which 
there is a relatively small demand because 
they feel that it keeps alive the spirit of true 
craftsmanship.” It is not the big highly 
productive mass-production factory that 
can make the specialised article. High pro- 
duction, however efficient, necessarily means, 
also, standardised production. Thus there 
always is and always will be room for smaller 
firms specialising on the making of products 
to individual designs. 

But we do not believe that the whole of 
the reason for the long survival of small firms 
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lies in that wise limitation of the things pro- 
duced to which Mr. Jack Brackett referred, 
combined with the standard of craftsmanship 
that usually goes with the making of 
individual products. There is something 
more of equal importance. For is there 
not a very great deal expressed in the wish 
of employees to “ give a big hand ”’ to the 
“guv’nor”? We do not suggest that all 
small firms are efficiently run; nor that in 
all of them the “ guv’nor ”’ is so affectionately 
regarded as is Mr. Brackett. Nevertheless, 
it is true that it is only in small firms that 
so strong a loyalty to a firm and its 
“ guv’nor’”’ can develop. Moreover, upon a 
point of efficiency, it is only in firms that are 
sufficiently small that the organisation can 
be really loose and humanly flexible. It 
follows that a great deal of what would 
have to be rigidly “scheduled” and 
“programmed” and _ controlled by 
“paper work ”’ in a larger concern can be 
done much more effectively with much less 
chance of misunderstanding and at far less 
cost in time and trouble by direct con- 
versations between man and man. Nor 
need it be thought that the “big 
battalions ’’ have a monopoly of the better 
engineering brains, just because they may be 
able to offer higher salaries. Many able men 
—their names are legion in the engineering 
profession—have found themselves better 
able to express their technical abilities as 
the honoured and influential servants of 
relatively small concerns than as_ the 
employees, however highly paid, of great 
companies, weighed down by great executive 
responsibilities and, perhaps, tied to policies 
for which they have no inclination. Small 
firms, in short, enjoy certain imponder- 
able human advantages denied to large ones. 
Not least among them is the chance that 
the ‘“‘guv’nor’’ may earn the respectful 
affection of his employees. 





Obituary 
MARCEL PORN 


WE have learned with regret of the death 
of Mr. Marcel Porn, governing director of 
Porn and Dunwoody, Ltd., which occurred 
suddenly on April 21st, at his home, Little 
Kingshill Grange, Great Missenden. Marcel 
Porn was born in Roumania in January, 
1884, and received the earlier part of his 
education at the Evangelical Realschule, 
Brasso, Hungary. He then took a course at 
the Technical College, Mittweida, Germany, 
where he obtained a Final Certificate in Elec- 
trical and Mechanical Engineering. 

Upon the completion of an apprenticeship 
with Julius Teutsch, of Brasso, Hungary, 
Mr. Porn took up an engineering appoint- 
ment in the works of Metalurgica Romana, 
Bucharest, in 1903, and a few years after- 
wards became engineer to Credit Petrolifier, 
also of Bucharest. In that position he was 
closely concerned with the building and 
operation of Roumanian oil refineries. In 
1909 Mr. Porn started business on his own 
account in Roumania as an engineering con- 
tractor and consulting engineer, which con- 
tinued until 1916, when he took a com- 
mission in the Engineer Corps of the Rou- 
manian Army. 

After the first World War Mr. Porn came 
to this country, became a naturalised British 
subject and started an engineering business 
in London, which specialised mainly in lift 
installation work. The business was re- 
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organised in 1927, under the style of Porn 
and Dunwoody, Ltd., and, with Marcel Porn 
as governing director, took over the agency 
for Stigler lifts and for Deutz oil engines. In 
connection with the latter agency, Mr. Porn 
will be particularly well remembered for his 
work on marine installations as well as on 
many other applications of the Deutz engine. 
At the outbreak of the last war the company 
concentrated on oil engine interests and on the 
production in this country of Deutz spares. 

In addition to his active association with 
the firm which he established, Mr. Porn was a 
director of the West Cambrian Power Com- 
pany. He was a member of the Institution 
of Mechanical Engineers and of the Institute 
of Marine Engineers, and was also greatly 
interested in the traditions of the City of 
London, being a Past Master of the Wor- 
shipful Company of Gardeners. Mr. Porn, 
who was a familiar figure at City functions 
had many friends and acquaintances in the 
British engineering industry, all of whom, in 
mourning his death, will not quickly forget 
his energy and creative ability. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


LOCOMOTIVE STANDARDISATION 


Srr,—I have read in your issue of April 15th 
Mr. Brown’s reply to my questions regarding 
his criticism of the later locomotive practice 
of the Great Western Railway. May I thank 
him for putting the matter so satisfactorily 
into the proper perspective ? For it is very 
certain that clichés such as ‘I am informed ” 
and ‘from a normally very reliable source ” 
carry no weight in sustaining such an argument, 
and his assertions can therefore be dismissed 
9s so much irresponsible tittle-tattle. 

Judgment upon the relative merits of loco: 
motives concerned in the 1948 exchanges must 
be reserved until such time as the Railway 
Executive may decide to publish results. 

O. 8. Nock 

Bath, April 26th. 


STATUS OF THE ENGINEER 


Srr,—Mr. John H. Flux, in a letter published 
in your issue of April 15th, criticises The 
Engineers’ Guild for restricting its membership 
to chartered civil, mechanical and electrical 
engineers. He does not quote completely the 
reason stated by the Guild Council, which is : 

“The Guild claims for the engineering pro- 
fession parity of status with any other pro- 
fession. A necessary basis of such a claim is 
that each member must possess a general quali- 
fication of a definite high standard whatever 
special qualifications he may have. It is con- 
sidered that the three major institutions 
adequately provide that definite high standard 
of general qualification.” 

Mr. Flux goes on to inquire what level of 
qualification the Guild would define for (a) 
corporate members of other chartered engineer- 
ing institutions, and (6) university graduates 
in engineering. He omits to notice the distinc- 
tion drawn in the Guild Council’s statement 
between a “general” and a “special” quali- 
fication. The Guild Council believes that the 
principle of that distinction is a sound one, and 
that the application of that principle in deter- 
mining the limits of eligibility for Guild member- 
ship is also sound. It is therefore not con- 
cerned, and does not presume to assign “ levels ”’ 
to the qualifications granted by other institu- 
tions. As regards the university graduate, the 
view is that a university degree is not, by itself, 
a qualification to practise as an engineer. 


471 


Mr. Flux asks these questions in connection 
with “‘a possible registration plan.” May I 
ask him whether there is at present such a plan, 
and, if so, what is that plan? The Guild 
Council believes that this is a very difficult 
question, not at present well understood by 
engineers generally, and requiring a great deal 
of exploration which the Council hopes pre- 
sently to undertake. The conclusions to which 
such exploration may lead cannot, of course, be 
anticipated. 

W. A. M. ALLAN 
Honorary Secretary 
London, 8.W.1, April 25th. 





Building Research and 


Development 


THE first report of the Advisory Council on 
Building Research and Development has just 
been published by His Majesty’s Stationery 
Office. The report should be of interest not only 
to those directly connected with the construc- 
tion of houses, but also to civil engineers in 
general, since it is concerned with developments 
which are in some cases widely applicable. In 
addition to suggesting a comprehensive scheme 
of research into the functional requirements of 
buildings, the recommendations of the report 
contain interesting remarks on the develop- 
ment of mechanical equipment and materials. 

Amongst the machines which are in the process 
of being developed or tested are small excavators 
for footings and drain trenches, an earth auger 
for pile foundations, concrete transporters, 
mixer loading equipment, a roller conveyor for 
handling materials, a brick hoist attachment 
for a mechanical shovel, scaffold jacks, and 
temporary covers for building workers. The 
report recommends the granting of exclusive 
rights for a fixed period of years to commercial 
firms who undertake to manufacture or develop 
new or improved mechanical equipment. 

Recognition of the importance of clinker as 
an aggregate, and the difficulty of obtaining a 
satisfactory supply of this material, has resulted 
in a recommendation for the erection of a pilot 
plant for cleaning boiler ashes by the pneumatic 
separation process ; plans are now proceeding 
for the erection of this plant at Twickenham. 

Much valuable work on all types of building 
materials has been carried out by the Building 
Research Station, and the Council considered 
that the most important step which could be 
taken at the present time was to make more 
effective use of the knowledge already available. 
However, .an intensification of work was 
recommended in the development of floor 
surfacing materials, in house building in stone, 
and in investigations . concerning concrete, 
particularly cellular concrete, concrete made 
with lightweight aggregate and pre-stressed 
concrete. The report also recommends a more 
intensive study of the possibility of improving 
concrete work generally, both by an examina- 
tion of the fundamentals which should be laid 
down in the specification, and by ensuring that 
these fundamentals are understood and appre- 
ciated by those carrying out the work in the 
field. 


——— 


Micro-WavE Rapio Link FoR TELEVISION 
OutsipE Broapcasts.—Engineers of the B.B.C., 
in collaboration with British manufacturers, are 
actively engaged on the development of light- 
weight television outside broadcast equipment. 
The aim is to extend the scope of these operations 
and to increase the speed with which the equipment 
can be set up so that events of exceptional topical 
interest can be televised. In particular, an improved 
radio-link has been developed to transmit television 
pictures from the cameras to Alexandra Palace for 
broadcasting in the normal service. This equip- 
ment, which works on the extremely short wave- 
length of 44cm, is now being tested, and exception- 
ally clear pictures free from all interference are at 

resent being received over a distance of 7 miles. 
There seems to be no reason why equally good 
results should not be possible at ranges of 20 miles, 
or even further, by covering the distance in two or 
more hops. 
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Invention and Sifting Out Engineering 
Facts’ 


By E. G. BAILEY, D.Eng., 


D.Se., Hon.M.1.Mech.E.+ 


No. I 


INTRODUCTION 


HIS lecture is an invention. 

The incentive for its preparation is the 
desire to clarify the process of creative 
thinking, in the hope that a great many more 
people may apply their talents and abilities 
to continue more actively the progress already 
made as a result of inventions of the past. 
There is need to state more clearly the pur- 
pose of research as now employed extensively 
in industrial activities. This class of research 
may be defined as the search for, and the 
co-ordination of, scientific facts and data 
with a view to the solution of a problem 
which might result in an invention. When 
research and invention lead to new products 
and methods, the results must be proved 
and tried by sifting out the facts so that 
industrial economy will be continuously 
improved. . Ultimately, only the best can 
survive. There is evidence that greater 
impetus for invention is needed in the basic 
industries to maintain and advance farther 
the present standards of living. 


INVENTION AND RESEARCH 


The history of invention is so well known 
that only brief reference will be made to 
specific cases for illustrative purposes. The 
general trend of industrial growth with 
respect to invention and research is worth 
noting. 

The earliest inventions were born largely 
of necessity for man’s protection and sur- 
vival, and their dissemination was restricted 
to members of the tribe. The simpler inven- 
tions were produced independently in various 
places, while the more difficult ones were 
invented in only one or two parts of the 
world. The rate of inventing has followed 
the basic growth curve ; starting very slowly 
and then, with cumulative knowledge, 
increasing rapidly. Will it continue at its 
present rate, or will it inevitably diminish 
as is the characteristic of the growth curve ? 

The great increase in inventions began 
with the start of the industrial revolution in 
the seventeenth century, when weaving, 
mining, metallurgy and other arts developed 
rapidly. However, the real dynamic step 
was made when James Watt improved the 
efficiency of the steam engine and adapted 
it for industrial uses. An important factor 
in this rapid industrial development was the 
foundation of the modern patent law, estab- 
lished in England in 1624, which granted 
patents for inventions, giving the inventor 
certain rights for a specified time. 

One invention led to another: the avail- 
ability of the steam engine vitalised industry, 
and inventions were made not only in the 
generation and transmission of power, but 
in the equipment and uses made possible by 
its application. This high rate of invention 
has continued up to the present time, but 
there may now be uncertainty as to the 
quality, usefulness, and economic justifica- 
tion of some of the inventions in the light of 
present and future needs. 

Inventions created industries. Industries 
required engineering and management. Engi- 








* James Clayton Lecture, Institution of Mechanical 
Engineers, April 22. Abstract. 

t Vice-President, Babcock and Wilcox Company, New 
York. 





neering improved efficiency, thereby reducing 
the costs and labour required to supply man’s 
needs. The process which has brought 
industry to its present status should now 
be reversed so as to make it as efficient as 
possible with the tools now available. 
Industry must plan and finance research to 
develop a more economic system, and research 
must lead to more worth-while inventions. 
Inventions of the basic type that instigated 
and propagated the industrial revolution are 
now waning. Many people feel that money 
spent on research alone is sufficient to meet 
all problems, but this is not necessarily the 
case, although it should, and can, be enough 
if selected personnel are trained with the 
understanding that research should foster 
invention and not replace it. 


INCENTIVES TO INVENT 


Many people say upon seeing a new device : 
“How simple; I could have invented 
that,’ and no doubt they could have done 
had they possessed the necessary incentive. 
The incentive to improve is of greater impor- 
tance and yet is seemingly less prevalent 
than the ability to invent when some specific 
objective is to be attained. 

** Art imitates nature, and necessity is the 
mother of invention,”! was written nearly 
three hundred years ago, and sixteen hundred 
years after Persius* said “ Hunger is the 
teacher of arts and the bestower of inven- 
tion.” To-day these phrases, although often 
used, seldom apply in the same way as they 
did before the advent of the steam engine 
and the use of electricity. Perhaps the 
word “‘ need,” defined as “ the lack of some- 
thing desired or useful,’ should be used 
instead of “ necessity,”’ to express our present 
concepts. 

Incentives for invention may be generally 
classified as follows :— 

(a) The need for new products, processes, 
or services. 

(b) The need to produce a product, per- 
form an operation or process, or render a 
service, either 

(1) With less labour, or 

(2) Through the use of less or more 
readily available material or equipment, 
or 

(3) In less time, or 

(4) At less cost. 

(c) The challenge to do something new for 
the gratification of accomplishment. 

(d) The desire to benefit mankind. 

The great majority of inventions have 
been motivated by the first two incentives. 

An illustration of the fourth incentive is 
the miners’ safety lamp, invented by Sir 
Humphry Davy in 1815. Another example 
is the water-tube boiler with sectional 
headers, patented jointly by George H. 
Babcock and Stephen Wilcox in 1867, which 
was developed primarily for safety reasons 
because of the many explosions of shell type 
boilers in use at that time. In the field of 
medicine, Louis Pasteur and others were 
motivated in making discoveries and inven- 
tions by the desire to benefit mankind. 








1 Richard Franck (1624-1708), written 1658, published 
1694. 

2 Aulus Persius Flaccus (Roman Satirist) (a.p. 34-62), 
Prolog. L10. 
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Some may question the omission of 
financial gain as an incentive to invent, 
It has been purposely omitted as a primary 
incentive because money alone is very rarely 
the motivation for a useful invention, aj. 
though the first two incentives listed above 
usually lead to some financial gain jf 
successful. 

In the United States to-day most engi. 
neering employees freely sign patent agree. 
ments whereby any inventions made by 
them along the line of the employer’s activi. 
ties are assigned to him. Some people 
think that this tends to stifle the incentive 
to invent, but observations over a long period 
of time have shown that there is no with. 
holding of ideas for this reason. Employers 
usually show their appreciation to employees 
with creative ability by offering them pro. 
motions and assigning them duties resulting 
in increased prestige and pay. Unfortu. 
nately, some employers fail to bring as many 
engineers into contact with research and 
new problems as they should for their own 
best interests. 

There may be a lessening of inventions 
from the journeyman type of worker, 
partly because to-day’s developments more 
often than not require advanced engineering 
knowledge, and to some extent because 
labour organisations tend to restrict incen- 
tive for advancement on merit. On the 
other hand, the engineering graduate often 
lacks experience of actual shop work, and 
has not had the opportunities to see and 
tackle practical problems directly. 

How INVENTIONS ARE MADE 

It is impossible to learn how some of the 
earlier inventions were made. Many later 
and important inventions were made by 
various methods of approach, and a review 
of such methods would be too extensive for 
this lecture. A few illustrations and a 
classification of different kinds of invention 
into a few generic groups might, however, 
be helpful. 

Primary Inventions.—These are most diffi- 
cult where there is nothing in nature or in 
previous knowledge to suggest a solution 
to a problem. 

The wheel and axle, the Arabic number 
system, with its symbol for zero, and the 
steam engine, are illustrations of this group. 
The need for power, although great, was only 
conceived in terms of men and_ horses, 
and later, windmills and water power, until 
such methods were found to be insufficient 
for keeping the Cornwall mines drained. 
Nothing in nature pointed to the combina- 
tion of fire, boiler, water, steam, pistons, 
valves and condenser. 

According to H. G. Wells? “... . There 
is no real break in culture from their (Neo- 
lithic man’s) time onward until we reach 
the age of coal, steam and power-driven 
machinery that began in the eighteenth 
century.” 

To-day we have extensive knowledge and 
many more tools with which to work, and 
perhaps there remain but few potential 
inventions within this group. 

Secondary Inventions.—These are moder- 
ately difficult, and include the telegraph, 
telephone, electric arc and incandescent 
lights, electric motors, steam turbine, phono- 
graph, cinema, motor-car, aeroplane, wireless, 
television. 

This group of inventions requires incen- 
tive and inventive ability of a high order, 
but we now have more background of pre- 
vious accomplishment, and more tools with 
which to work. This large and important 
field of activity should continue to receive 


~8*The Outline of History,” H. G. Wells, page 78, 
third edition. 
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our best attention. It includes many poten- 
tial inventions not now recognised as being 
needed or of possible achievement, even by 
those most familiar with a given art or 
branch of engineering. 

Lasiest Inventions or Discoveries.—These 
can be divided into three classes, namely :— 

(2) Observations of phenomena which 
could be usefully applied. 

(6) Improvement on prior inventions. 

(c) A new use of an existing invention. 

The earliest inventions within this group 
were probably the spear, bow and arrow, 
raft, sails, animal traps, the kindling of 
fire by means of flints and friction, the art 
of weaving, and those inventions resulting 
from the use of fire, such as the making of 
pottery, tin and bronze. Franklin’s experi- 
ment with the kite, which led to the inven- 
tion of the lightning rod comes within this 
classification, as do many other valuable 
and worth-while developments. 

Improvements on other inventions and 
new uses for existing ones comprise a very 
wide and useful field of activity, which will 
and always should continue in all lines of 
engineering and industry. 

The relation between incentive and the 
steps leading to invention within this group 
does not differ basically from that of the 
secondary inventions. 

General Procedure for Invention.—To in- 
vent most effectively requires orderly think- 
ing. Probably the best general pattern to 
follow is to :— 

(a) Exercise powers of observation, en- 
compassing everything available in nature, 
engineering and other phenomena, where 
the functioning of natural laws are involved. 
Observe unusual phenomena, and try to 
arrive at an understanding before dismissing 
them from the mind. 

(b) Train the memory to be selective, 
with respect to observations and_ infor- 
mation within all fields of interest and 
possible usefulness. 

(c) Analyse, co-ordinate, classify and asso- 
ciate knowledge acquired within the fields of 
interest. 

Henry Le Chatelier* expressed excellent 
thoughts when he said :— 

“The spirit of observation is no less 
valuable ; it is indispensable to complete 
the very incomplete knowledge which has 
been accumulated in memory during years 
of study. In the course of existence, we 
find ourselves in the presence of many 
facts to which we should each day apply 
some work. They are so numerous that we 
cannot imagine them in books, and actually 
most of them are unknown and therefore 
cannot be included in education. Our know- 
ledge of the world progresses constantly by 
the work of each one of us, but with very 
unequal success according to our aptitude 
and depending upon the training we have 
had.” 

In regard to selective memory, he also said :— 

“Tf the mind can be guided never to 
think of useless things, the power of produc- 
tion would be augmented enormously.” 

Specific Procedure for Invention.—When a 
particular problem has presented itself it 
should be concentrated on and studied 
until a satisfactory solution is attained and 
the invention completed. The following 
points indicate a possible procedure :— 

(a) Study the previous work on the sub- 
ject sufficiently to acquire aid, but not so 
much as to become discouraged or distracted 
from the right answer, which may not yet be 
in the literature. Too much work in the 

4From Henry Le Chatelier, ‘‘ Creation of an Intel- 
lectual Elite in Science and Industry,’ 1928 Bulletin of 
the Société Industrielle de Mulhouse, vol. 94, pages 


214-235, Translated 1944 by A. R. Stevenson, Jnr., 
published by A.S.M.E., July, 1944, ‘‘ Creative Thinking.” 
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library may be a waste of time, and probably 
worse than too little. 

(6) Acquire intimate knowledge of the 
problem and the limitations of existing 
methods and equipment by working with 
one’s own hands within the field of activity 
involved. 

“Tt is worth noting that nearly all of the 
great inventors in England during the 
eighteenth century were working men, that 
inventions proceeded from the workshop, 
and not from the laboratory.’ 

(c) Give rein to intuitive, imaginative, and 
even “crazy” thinking. It may help to 
get out of a rut. 

(d) Think without ceasing at any and all 
hours of the day or night, for suggestions or 
ideas may flash into the mind at any time. 
Invention and a forty-hour work week are 
strangers. The following statement is cre- 
dited to James Watt® :— 

“It was in the Green of Glasgow. I had 
gone to take a walk on a fine Sabbath after- 
noon. I had entered the Green by the gate 
at the foot of Charlotte Street—had passed 
the old washing-house. I was thinking upon 
the engine at the time and had gone as far 
as the Herd’s house when the idea came 
into my mind, that as steam was an elastic 
body it would rush into a vacuum, and if a 
communication was made between the cylin- 
der and an exhausted vessel, it would rush 
into it, and might be there condensed without 
cooling the cylinder. . . . I had not walked 
further than the Golf-house when the whole 
thing was arranged in my mind.” 

(e) Keep mental pictures and drawings in 
a formative status at all times; review and 
change them as the work progresses. Be on 
the look out for entirely new ideas when one 
first awakens from sleep. Leonardo da 
Vinci? said :— 

“It is of no small benefit in finding one- 
self in bed in the dark to go over again in 
the imagination the main outlines of the 
forms previously studied, or of other note- 
worthy things conceived by ingenious specu- 
lation.”’ 

(f) Perform the necessary experimental 
work to prove certain phenomena and rela- 
tionships, since relatively few inventions can 
be completed without it. 

(g) Work out all possible permutations and 
combinations of the several factors or incre- 
ments involved in the device or method. 
The first, design is seldom the best. 

(h) Search diligently for the link which is 
often missing and most difficult to grasp. 
It may be an important factor or a secondary 
increment detracting from perfecting the 
whole. It may be necessary to keep a net- 
work of thoughts open for a long time while 
endeavouring to find the last link to com- 
plete the chain. 

The making of an invention through study, 
observation and orderly thinking is not 
appreciably different from the process fol- 
lowed by the artist, composer, author, 
business man, or others who have made many 
worth-while contributions to civilisation. 


REDUCTION TO PRACTICE 


Every worth-while invention should be 
reduced to practice and thoroughly tested 
before it is placed into extensive use, in 
order to :— 

(a) Make sure that it performs as expected 
in the hands of critical operators and users, 
under a variety of conditions. 

(6) Obtain criticisms and suggestions from 
others. 





5** The Outline of History,” H. G. Wells. Footnote by 
Ernest Barker, page 927, third edition. 

6“ James Watt,” by H. W. Dickinson, Cambridge 
University Press, 1936, chapter IIT, page 36. 

7 Leonardo da Vinci’s Note Books. 
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(c) Sift out facts and make improvements, 
if needed, as soon as possible. The pride of 
authorship should not be permitted to stand 
in the way of evaluation of the invention 
on its true merits. 

(d) Avoid the inclination to make changes 
too frequently after the product is placed 
on the market, even though they may be 
improvements. 


INSTINCT AND INVENTION 


It has been noticed that the people, in 
many walks of life, who have shown abilities 
to develop ideas, lead industry, and invent, 
have had certain characteristics in common : 
they have been doers and workers, regard- 
less of the extent of their formal education : 
they have had good memories and an accumu- 
lated mass of knowledge available to meet 
immediate problems. 

Instinct 1s the spontaneous selection of a 
means to fulfil a need. 

Many competent people use the instinc- 
tive approach to a great many problems in 
their day-to-day work. They are careful 
observers, with good selective memories, 
and they have their knowledge well classified 
for immediate use upon call. 

We may place the more competent persons 
into three classes with respect to their 
method of performing their work—the 
“‘ dependables,” the “planners,” and the 
“men of vision.” 

(a) The ‘“ dependables,”’ whether workers 
or top executives, go to their place of work 
each day ready to perform their duties in 
the same manner as yesterday, but with 
resourcefulness enough to fix a breakdown 
or oi] a squeaking bearing. 

(b) The “ planners’ have the ability to 
keep the organisation free from discord and 
disruption or the machine from squeaking or 
breaking down, and are also able to speed 
their work up and obtain more production 
at less cost and with more harmony. 

(c) The “men of vision” not only keep 
the organisation or machine in good operating 
condition with increasing output at lower 
cost, but are creative beyond “ good enough.” 
They are continually building a better orga- 
nisation of employees, developing better 
methods, providing better machines, making 
better products, and planning so as to sense 
the future trends of their customers and 
competitors, so as to attain better economic 
and higher social standards for all. 

To best serve mankind we need not only 
instinct, but innovations and inventions in 
our industrial, commercial, economic, and 
political spheres. 

Invention is the conception of a new means 
to fulfil a need. 

To conceive and create anything that is 
new and better, one must conserve all that 
is good from the present and sometimes 
salvage that which may have been erro- 
neously abandoned, and then invent and 
develop more that is new. 

By “ sifting our facts” is meant, through 
experience, observation and invention, to 
separate proved facts from postulates, 
theories or presumed facts. 

“In this world of change naught which 
comes stays, and naught which goes is lost.’” 


(To be continued) 
——_>—————- 


Ruesy Rapio Station.—It is announced that 
Rugby Radio Station, which is a vital part of the 
Post Office overseas telegraph and telephone net- 
work, is to be extended. This has become necessary 
owing to the increase in radio-telephone traffic 
since the war, which has taxed the capacity of the 
existing equipment. 





8 Mme. Swetchine—born Moscow, 1782, died Paris 
1857. Works edited by Falloux—1860 and 1861. 
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Ore Preparation 


HE Corby works of Stewarts and Lloyds, 

Ltd., were described in these columns 
when they were first opened in 1933, and since 
that time many interesting additions have 
been made to the plant to keep it in line with 
the latest practice in steel making and tube 
manufacture. A recent noteworthy addition 
to the steel making side of the works is an 
ore preparation plant which has been installed 
at a cost of about a million pounds. 

The new plant has been introduced to make 
more easily possible the best results in iron 
production and promote greater economy 
in fuel consumption in the furnaces. It 
will permit the supply of ore of uniform 
nature and consistent size to the furnaces, 
a problem of some magnitude at Corby, where 
some 2,000,000 tons of ore are supplied annually 
from a large number of opencast workings. 
The chemical composition and physical charac- 
teristics of such ores vary fairly considerably. 
With the new plant, which is designed to supply 
800 tons of blended ore per hour, it is expected 
that fluctuations in furnace working owing 
to difference in ore characteristics will be 
eliminated to a large degree. 

The new plant will be fed with ore from a 
selected group of opencast workings, chosen 
as the most suitable for providing blended 
stockpiles in which the lime and silica ratio can 
be balanced and the sulphur maintained below 
0-3 per cent. 

The general arrangement of the plant and 
some of its equipment is illustrated in the 
photographs reproduced herewith and on the 
opposite page. 


RECEPTION OF ORE 


The considerable variation in size and con- 
dition of the ore when it arrives at the plant 
naturally introduces complications in handling 
and treatment, and necessitated much care 
and forethought in selecting and laying down 
the equipment. Ore is conveyed to the works 
in rail wagons, which are marshalled in eight 
long sidings, and taken into the preparation 
plant and unloaded according to a strict rotation, 
based upon analyses made in advance by field 
chemists stationed at each of the opencast sites. 
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Plant at Corby 


The wagon sidings converge to a single 
set of rails, leading to a car haul, which 
is about 120ft long and has a gradient of 
1 in 4. This car haul has a cable-operated 
mule set between its rails and at the bottom 
of the gradient the mule automatically engages 
with the front axle of the lead- 
ing wagon of the train on the 
approach road. When the mule 
has engaged a wagon the attend- 
ant in an adjoining control house 
depresses a switch and the mule 
hauls the wagon up the gradient 
to a tippler platform. As the 
wagon passes on to the tippler 
the mule is automatically dis- 
engaged and returns to the 
bottom of the gradient, where 
it resets ready to pick up on the 
axle of the next truck. This car 
haul is shown in one of the photo- 
graphs we reproduce on the 
opposite page. 

The combined tippler-weigh- 
bridge has a capacity of 42 tons 
gross and its platform is 28ft 6in 
long. Each wagon is weighed 
before and after the tipping. 
The car haul and tippler com- 
bination is laid out for a 90-second 
working cycle and is capable of 
delivering the contents of forty 
20-ton wagons per hour into the 
ore crushing plant. Each wagon, 
after being tipped, is pushed off 
the platform by the incoming 
wagon and runs by gravity 
over suitable gradients, which 
extend beyond the car haul. 
After passing over a set of 
spring-operated reversing points 
on the up gradient, the wagon 
comes to rest and then runs back over the 
crossing on to the down gradient of the empties 
track, which runs back to rail tracks adjacent 
to the marshalling yards. 


ORE CRUSHING 


The contents of the wagons drop into a 
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ORE BEDDING PLANT 
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receiving hopper at the end of the crushing 
house, illustrated on page 474. This hopper 
has a gross capacity of 50 tons or a through 
capacity of 30 tons, there being 20 tons of ore 
kept always in the feeding position. The 
shock which would otherwise be transmitted 
to the structural members when loads are 
being tipped into the hopper are reduced to a 
considerable extent by the mounting of the 
hopper on longitudinal timber bottoms. A 
drop-bar feeder, 5ft wide and driven by a 





CRUSHING PLANT MAIN BELT CONVEYOR 


variable speed gear, is fitted in the hopper base 
and feeds the ore forwards at a rate of 10ft to 
20ft per minute into a nine-roll grizzly. This 
grizzly is inclined at an angle of 15 deg. to 
the horizontal and its rolls are driven in groups 
of three through gearing by 25 h.p. motors. 
On the grizzly the minus 3}in natural fines 
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are screened out and drop through the rolls 
on to the main conveyor belt, which runs 
below the screen. 

The larger lumps of ore cascade down the 
grizzly rolls and fall into a double roll primary 
crusher, each roll of which is individually driven 
at 180 r.p.m. by a 200 h.p. motor. The rolls 
are 6ft dia. by 5ft long and weigh about 28 
tons each. One of the rolls is fitted with nob- 
blers alone, and the other with nobblers and 
two rows of slugger teeth, which serve to punch 
the larger pieces of ore through the rolls. 

The lump ore is reduced in the primary 
crusher to a maximum size of between 5ia and 
6in before being discharged on to a second group 
of six grizzly rollers. The fines dropping 
through this group of rollers fall on to the 
initially screened material on the main con- 
veyor belt. The larger pieces of material 
cascading down the rollers fall on to the belt 
at a later stage, their impact on the belt being 
broken by the cushion formed by the fines. 

The natural fines and crushed material are 
carried by the 60in wide main conveyor belt 
shown in one of the accompanying engravings 
to the top of a nine-roll grizzly screen at the 
opposite end of the building. On this screen 
the minus 2}in material is extracted and the 
oversize lumps are discharged into two 5ft 
6in diameter cone crushers, where they are 
reduced to a maximum size of 2}in. 

From the secondary crushers the lumps of 
ore drop on to a belt carrying the fines, and they 
are carried together on a long inclined con- 
veyor belt to the top of a screening house. 
In this house the ore drops over on to a twelve- 
roll grizzly screen, where any plus 2}in 
material is extracted and returned on a belt 
conveyor closed-circuit system to the secondary 
crushers for further reduction. This returned 
material serves to maintain a choke feed on 
the secondary crushers, which is an advan- 
tage in obtaining uniform size production. 
Ore passing through the twelve-roll screen 
drops on to a screen consisting of four grooved 
rolls, arranged on an incline to permit the ore 
to cascade from one roller to the next. The 
grooving of these rolls, which are fitted with 
combs, permits the minus #in fines in the ore 
to be extracted. The fines and the lump ore 
drop from the screens on to a series of conveyor 
belts on which they are carried separately 
through underground tunnels to the ore beds. 


ORE BEDDING AND RECLAIMING 


The ore bed, which covers an area about 
450ft long by 350ft wide, has been laid down 
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mately 37 deg., the material reaches a height 
of about 20ft. Each bed when full contains 
about 7000 tons of ore. 

The ore piles are built up by means of two 
travelling wing trippers, which, whilst in opera- 
tion, move on tracks arranged along the length 
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transverse rails at each end of the bed are 
used to transfer the machines from one ore 
pile to the next. 

As can be seen from one of the illustrations, 
each of the reclaiming machines is mounted on 
a travelling carriage running on rails, which 





RECLAIMER, SHOWING HARROW 


of the yard. Each main feed belt bringing 
lump ore or fines from the screening plant 
runs in a trench between the bridge tracks. 
On the incoming side the feed belt passes up 
an inclined way to the top of the bridge and 
deposits its load on to a crossbelt, with centres 
at 103ft, between the ends of the tripper booms. 
The ends of the booms are each positioned 
over the centre of a stock bed. The cross 
feed belt drive is reversible so that ore can 
be fed on to one or other of the two adjoining 
stockpiles as required. As the crossbelt deposits 
its load, the tripper travels along the length 
of the bed, automatic reversai taking place at 
each end. The trippers, one of which is shown 
in operation in a photograph we reproduce, 
have two longitudinal travelling speeds of 
50ft and 75ft per minute. The movement of 
the tripper up and down the bed as the stock- 
pile is being built serves to blend the ores 
and avoids the possibility of all material from 





WING TRIPPERS 


and equipped with plant to operate on the 
Robins-Messiter bedding and reclaiming system. 
Four beds are arranged along the length of 
the area, two being for the storage of lump 
ore and two for the fines. Each bed is about 
56ft wide at the base, 326ft long, and, when 
at the designed angle of repose of approxi- 





IN OPERATION 


one working being concentrated at one point 
in the pile. 

Ore is recovered from the bed by two reclaim- 
ing machines, which operate against the tri- 
angular end faces of the piles formed by 
the wing trippers. Two of these reclaiming 
machines serve the four piles and systems of 





are set at 75ft centres on each side of the piles. 
Projecting at an angle from the front of the 
machines is a triangular harrow with down- 
pointing teeth. The angle at which the harrow 
is inclined can be varied according to the 
condition of the ore by means of a motor- 
operated winch. The harrow is reciprocated 
from side to side with its teeth pressing against 
the face of the ore pile as the machine is pro- 
pelled forwards. A stream of ore dislodged 
by the harrow slides down to the foot of the 
advancing machine and falls into the path of a 
plough conveyor. The buckets of the plough 
conveyor draw the ore to one side of the 
machine, where it drops down a chute on to a 
conveyor belt in a trench. The plough con- 
veyor can be driven by either of two motors, 
according to the side of the machine to which 
it is required to draw the ore. A motor-driven 
hydraulic jacking system is used to lift the 
plough on the front of the machine clear of 
the bed, for running the machine off the empty 
bed at the higher speed. 

Power to operate the wing trippers and the 
reclaiming machines is supplied through four 
sets of transmission lines set on poles along the 
length of the bed. 


OrE DISTRIBUTION 


Reclaimed ore from the beds is transferred 
on a system of conveyor belts to the top of a 
distributing station leading to the blast-fur- 
naces. At this station both the lump ore and 
the fines receive a final screening through 
gas-heated reciprocating screens. From these 
screens all minus gin material is taken on 
belt conveyors to the sinter plant bins, and the 
plus gin material to the blast-furnace bins. 
In laying out the distribution station provision 
has been made for future extensions to increase 
the throughput of both blast-furnaces and sinter 
materials. 

An interesting part of the distribution 
station layout is a sampling tower by which 
samples of either fines or lump material can 
be extracted from the main feed run over a 
representative period. In the first stage of 
sampling shuttle belts automatically operate 
to draw off at specified intervals about 2 tons 
of ore from the main flow of material. The 
extracted ore is then reduced in miniature 
primary crushers and a portion of it removed 
by an electrically-driven sample _ divider. 
From the primary sample divider the extracted 
material passes into a secondary crusher. 
Following the second reduction the ore is 
passed through another sample divider, in 
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which about 40 lb is removed and discharged 
ontoatray. The rejected materials from each 
of the sample dividers aro returned to the main 
feed conveyors leading to the furnace lines, and 
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stages. It should be pointed out that in prac- 


tically all conveyor runs alternative routes are 
provided for the materials, for emergency use. 


CONTROL ROOM 


the sample of ore is removed to the laboratory 
for routine testing. 

The working of the whole plant is controlled 
from a central station by means of telephone 
connections to the various keypoints. From 
this station a loudspeaker system operates 
throughout the plant and the controller is in 
radio communication with the operators on 
wing trippers and reclaiming machines. A 
large, illuminated wall chart of the plant in 
the control room has indicator lights, which 
show all machines and conveyors in operation 
and the position of the moving equipment at 
the ore beds. A breakdown or unscheduled 
stop of any piece of main equipment is indicated 
immediately on the chart and steps can be 
taken without delay to put duplicate equip- 


The main contractors concerned with the 
construction of the ore-preparation plant were 
Fraser and Chalmers, Ltd., and the other 
contractors primarily concerned were :— 
Control] system, conveyors, The General 

bedding system, &c. ; Company, Ltd. 
Car haul and tippler The Wellman Smith 

Owen Engineering 
Corporation, Ltd. ; 
Metropolitan Vickers 
Electrical Company, 


Ltd. 


Electric 


Receiving hopper, grizzly and 
drop-bar feeders 
-rimary crushers 

Crusher conveyors 


Ross Engineers, Ltd. 
Hadfields, Ltd. 
Mitchell Engineering, 


Ltd. 

Secondary crushers Nordberg Manufacturing 
Company 

Buildings Sir Wm. Arrol and Com- 


pany, Ltd. 


Southend Pier Electric Trains 


N April 13th Lord Broadbridge, deputising 
for the Lord Mayor of London, Sir George 
Aylwen, who was indisposed, officially opened 
the new electric light railway on the 1}-mile 
pier at Southend-on-Sea, Essex. For over 
100 years public transport has been operating 
on the pier. The original “ train’ was drawn 
by two horses and continued in use until 1890, 
when the first electric tramway was installed 
by Crompton and Co., of Chelmsford. Now, 
nearly sixty years later, Crompton Parkinson, 
Ltd., the firm which incorporated Crompton 
and Co., has been responsible for the whole of 
the electrical equipment of the four new trains. 
In appearance, the new trains generally 
resemble the latest stock of London’s Under- 
ground. Each train is made up of seven coaches, 
three motor and four trailer, built by A.C. Cars, 
Ltd., Hampton, Middlesex. 
The bodies are of steel reinforced composite 
Main Dimensions of 4 Motor and Trailer — 


Total ——* over buffers . a oft 
Total width.. +“ » pen 64h 6ft 6in 
Wheelbase ... 14ft 6in 
Gauge ... 3ft 6in 
Total height from rail to top of roof... 7ft 9tin 
Height from rail to passenger entrance.. lft 4in 
Distance between wheels of adjacent cars 14ft 6in 
Unladen weight : 

Motor coaches.. 5} tons 

Trailer coaches 34 tons 


construction. The endastoneen are sonmmietiel 
of light-weight rolled steel sections electrically 
welded together. There is accommodation for 


seating thirty-one passengers in each of the motor 
ears and for thirty-eight passengers in each of 
the trailer cars. Six double passengers’ seats 


ment into service or stop work at preceding 
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are provided with reversible backs in the motor 
cars and twelve in the trailer cars. Short 
waist-high partitions are fitted on each side of 
the entrances, supported by stainless steel 
stanchions, the upper portion of the partitions 
being glazed. The floor is covered with lino 
and protected with tread iron. 

Headlights and marker lights are fitted to the 
front of each motor car and the driver’s wind- 
screen is fitted with a marine type rotary clear- 
view wiper. All glass is “‘ toughened safety ” 
glass, and the roof is fitted with side eave lights 
for the convenience of standing passengers. 
Adequate ventilation is provided by means of 
four roof ventilators and, in addition, by 
eight half-drop side windows of the gear- 
operated type. 

The train is designed to operate at a maximum 
speed of 18 m.p.h. between the two stations 
1} miles apart. 

Each motor coach has two 17 h.p. “*C 90” 
type motors, driving a worm reduction gearbox 
through a cardan shaft drive. The motors are 
designed for a very high starting torque with 
minimum current, and high overload and 
operating temperature. Field and armature 
windings are of fully Bakelised construction to 
allow for high temperatures without injury to 
insulation. To reduce the unsprung weight 
on the axles the motors are carried on the 
frame of the coach. 

Each motor coach has a separate driving 
compartment at one end, with inward opening 
doors on each side, and is equipped with a 
contactor panel to control the pair of motors, 
and a master control, fitted with a “‘ deadman’s 
handle,” which, when released, cuts off the 
power and automatically applies the air brakes. 
Although each motor coach is a complete unit 
with its own master controller to allow for inter- 
change of coaches, the three control panels of 
one train are controlled by one master con- 
troller through a multi-core cable running the 
whole length of the train. The control scheme 
uses seven notches for running and six notches 
for electric braking. The contactors are 
operated from the full line voltage and are of a 
design specially developed for traction equip- 
ments. The control gear was manufactured by 
Allen West and Co., Ltd., Brighton. Control 
switches for an air compressor, train lighting, 
&c., are incorporated in the contactor panel, 
which is housed, with the main switches, in the 
driver’s cab. 

Mechanical sand equipment is fitted to the 
motor cars, with control pedals in the driver’s 
cab for foot operation, each side being capable 
of independent application. Current is picked 
up from the third rail by a collector shoe on 
each motor coach and a power train line is 
provided to maintain the supply over conductor 
rail gaps. 

The coaches have air-operated doors, manu- 
factured by G. D. Peters, Ltd., under the control 
of the conductor, and interlocked to prevent 
the starting signal being given to the driver 





SEVEN - COACH TRAIN ON SOUTHEND PIER 
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unless every door is closed properly. A motor- 
driven compressor on the motor coach provides 
air for operating the door and also the special 
air braking system supplied by Maley and 
Taunton, Ltd. The air pipe-line runs 
the whole length of the train and any failure 
of a pipe or coupling applies the brakes 
automatically. 

All the coaches are fitted with special 
resilient wheels to ensure silent running by 
greatly reducing noise when passing over 
crossings and points and decrease stress and 
wear on the rails and coaches. With the 
resilient wheel the load from the tyre is trans- 
ferred to the axle through two rubber sand- 
wiches loaded in shear and bonded between 
outer steel plates. By mechanically isolating 
the tyre of the wheel from the hub the sand- 
wiches practically eliminate the transmission 
of sound and shock to the axle. Crompton 
Parkinson, Ltd., hold the Transit Research 
Corporation of America licence for this type of 
wheel, and have developed it in this country 
in conjunction with Maley and Taunton, Ltd. 
This is the first application of resilient wheels 
on a light railway in this country. Suspension 
is by conical spiral springs designed to allow 
stable running in gales up to 70 m.p.h. 

Although a comparison between the new 
equipment and that of the first electric tramway 
on the pier reveals the development of electric 
traction in this country during the past sixty 
years, it also shows that the principles estab- 
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lished by the early pioneers were sound. Com- 
pared with the new train, the first electric car 
was simple and resembled the old horse-drawn 
tram except that a Crompton motor drove the 
car through a 3 to 1 spur gearing. The car 
could be driven from either end, and was con- 
trolled by a pair of handles, one for reversing 
and one for starting, together with an ordinary 
wheel brake. Single-strip copper conductor was 
used forthe supply, with the running rails for the 
return circuit. The current was picked up by 
specially designed shoes rubbing on the con- 
ductor rail, which was held about lft from one 
of the running rails and about lin below the 
rail top. Although the car had a maximum 
speed of 20 m.p.h., it was operated at 12/14 
m.p.h. and reduced the journey of fifteen 
minutes by horse tram to between three or four 
minutes. The generating plant consisted of a 
steam engine-driven compound dynamo giving 
150A at 200V. 

A clause in the original contract stipulated 
that a }-mile length of tramway, with an elec- 
trical tramcar and all the plant, as well as the 
lighting of the pier, should be ready by August 
Bank Holiday, which allowed six weeks to lay 
the track, supply all the generating machinery 
and build the car and electrical equipment. An 
official trial of the tramway was made by Dr. 
Hopkinson, consulting engineer to the local 
board, on July 30, 1890, after which the tram- 
way was handed over to the local board for 
regular running. 


A Study of Power System Analysis 


N our issue dated April 15th, page 421, we 

referred briefly to the course on power system 
analysis that was held recently in the Electrical 
Engineering Department of Imperial College, 
London. After the opening address by Sir 
John Hacking, Mr. F. J. Lane (B.E.A.) gave 
a lecture dealing with the very wide range of 
problems that have to be faced in planning the 
development of a power system. It was 
pointed out that system planning entailed 
estimation of future load conditions. Though 
average load curves on a time base showed 
exponential growth, it was difficult to obtain 
figures based on recent estimates except to 
give uniform rate of growth; hence there 
was a tendency to underestimate future 
requirements. Some B.E.A. transformer load 
analysis sheets were shown and plans for the 
substitution of new for overloaded or obso- 
lescent plant were discussed. Load concen- 
tration maps for areas needing new facilities 
were also shown and the possibilities of the 
use of these to estimate load growth and loca- 
tion were mentioned. Several schemes for 
alterations to an area network were discussed, 
the necessity of utilising the existing system 
and limiting short-circuit MVA values to the 
available switchgear being emphasised. 

Some time was devoted to discussion of the 
most economic voltage to be used for a given 
load and distance: if there was any doubt 
the higher voltage should be used, as system 
capacity could then be increased without 
difficulty. On the whole the grid was designed 
for overall economic generation, and the dis- 
tance of a generator from its load was always 
given some consideration during operation. 
Many factors, however, were not primarily 
technical, whilst the existence of an extensive 
network was a further factor influencing 
future action. 

A discussion, opened by Mr. C. H. Lackey 
(Reyrolle and Co., Ltd.), dealt with the more 
useful methods of handling short-circuit and 
load studies. Mr. Lackey stressed that in 
circuit analysis vector conventions should be 
firmly established and rigidly maintained ; 
the rest was then dependent upon the accurate 
performance of algebraic and arithmetic opera- 
tions. The algebraic and exponential repre- 
sentation of complex quantities was demon- 
strated, the value of conversion of impedance 
to admittance for parallel circuit problems 
being emphasised. The method of symmetrical 
components was described and a complex 
network with one generating station was 





reduced to its equivalent impedance for a 
short-circuit calculation, making use of delta- 
star transformations and the other techniques 
which had been mentioned. 

The value of “sum” and “ difference ” 
components, as an alternative to the conven- 
tional symmetrical ones, was mentioned during 
the ensuing discussion, as fewer networks then 
needed representation on network analysers, 
but it was also emphasised that it was better 
to use the basic techniques for normal prob- 
lems, short methods of limited application 
being undesirable unless they were in daily 
use. 

Mr. L. A. Gosland (E.R.A.) presented two 
papers on the determination of equivalent 
circuits for loads, transformers, underground 
cables and overhead lines. The papers afforded 
a comprehensive survey of the methods avail- 
able for calculating the reactance and capa- 
citance of transmission lines and underground 
cables to positive, negative and zero phase- 
sequence currents, as well as the representation 
of multi-winding transformers and the effects 
of cable sheathing. It was generally agreed 
that this information would be of great value 
to those concerned in the solution of the more 
difficult forms of fault-current investigation, 
and several speakers stressed the need for 
tables to be available giving the results of 
applying Mr. Gosland’s formule to typical 
arrangements of lines and cables. The value 
of the conceptions of geometric mean distance 
and geometric mean radius was also stressed. 

The lecture on equivalent circuits for 
synchronous machines, by Dr. J. R. Mortlock 
(B.T.-H.) gave a detailed account of the two- 
reaction method of calculating the performance 
of salient-pole alternators and indicated how 
these and round rotor machines might be 
represented on a network analyser. Transient 
performance and the effect of voltage regulator 
action was included, and it was explained that 
both types of machine might normally be repre- 
sented by the direct-axis subtransient reac- 
tance, though the quadrature-axis transient 
reactance gave better results for salient-pole 
machines. It was also suggested that tensor 
analysis or the application of equations for 
power flow might lead to further useful develop- 
ments in the theoretical approach. 

Two subsequent sessions were devoted to 
discussing lectures by Mr. G. W. B. Mitchell 
(Messrs. Merz and McLellan) on the assess- 
ment of the stability of a.c. power systems. 
The first lecture dealt with the equal-area 
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method of using power/angle curves to doter. 
mine the stability of simple systems. Although 
the method was limited to systems which could 
be reduced to two equivalent machines and 
there was some difficulty in correlating angle 
with time, the method afforded a useful intro. 
duction to the subject and was of great value 
in making a first estimate of the stability limit 
of a new system. In his second lecture, Mr, 
Mitchell described the step-by-step method 
that is used for calculating the machine-angle/ 
time curves for multi-machine systems «nd 
illustrated them with an example that had 
been computed on the Blackburn analyser at 
Newcastle. It appeared that high-speed relays 
and circuit breakers afforded the best means 
of ensuring the transient stability of a system, 
while high-speed voltage regulators and auto. 
reclosing were also useful when it was not 
possible to improve conditions by altering the 
design of the system. 

Thursday afternoon was spent inspecting 
the network analyser belonging to Associated 
Electrical Industries at the Willesden works 
of the B.T.-H. Company. This is an analyser 
of the conventional type, and includes twelve 
generator units, 120 line-impedance units, 
thirty load units, and a proportional number 
of capacitors and coupling transformers, with 
a central metering system that makes it suit- 
able for all forms of analysis of basic-frequency 
current and voltage phenomena in power 
systems, to within 2 per cent. 

The final lecture was a survey by Mr. F. 
J. Lane of some of the many practical considera- 
tions which it had not been possible to include 
in the main part of the course. Various methods 
of interconnecting small groups of transformer 
substations and of arranging switchgear were 
reviewed, showing how operational flexibility 
and convenience might lead to uneconomic 
circuit breaker arrangements. 

A discussion under the chairmanship of Mr. F. 
C. Winfield (Messrs. Merz and McLellan) ended 
the course. Mr. Winfield stressed the cost to 
industry of any interruptions in the supply 
and the importance of keeping the variation 
of voltage to a minimum at all points of supply. 
During the discussion the high cost of dupli- 
cating supply routes was stressed and other 
methods of ensuring the rapid restoration of 
interrupted supplies were discussed; it was 
agreed that the question of duplicate supplies 
was a matter which depended on the cost to 
the consumer of an interruption. 

In reviewing the ground covered by the 
course it was agreed that the simpler methods 
of solving network problems should always 
be used when they gave results of sufficient 
accuracy, but it was essential to have a know- 
ledge of what other methods existed for deal- 
ing with the more abstruse problems. A better 
understanding of the tolerances that could be 
permitted in various types of problem was an 
advantage to any engineer. It appeared from 
the discussions that better methods of analys- 
ing the performance of synchronous machines 
were the greatest present need, though improve- 
ments to network analysers, particularly the 
addition of electronic elements for transient 
problems, were also desired. 

Professor Willis Jackson said that he had 
been gratified at the response to this course, 
which had necessitated making arrangements 
for it to be repeated in September. Plans had 
been made for publishing the proceedings and 
he hoped this would help to keep people better 
informed of the work that was being done in 
British universities. 
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Short-Time Phenomena in the Iron Welding Arc— 
II. Metal Bridging and Short Circuiting of the 
Arc. By L. H. Orton, Ph.D., F.Inst.P., and J. C. 
Needham, B.Sc. The British Electrical and. Allied 
Industries Research Association (Ref. Z/T73). 
Price 9s., postage 3d.—This report describes a con- 
tinuation of the work reported in Ref. Z/T72. It 
gives the results of a cathode ray oscillographic 
analysis of certain aspects of the metal bridging and 
short circuiting process in a direct-current iron 
welding arc. Short-time phenomena are revealed 
in relation to this mechanism, the times involved in 
the process being down to the order of 10-> sec. 
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The United States Navy: 
Under the Pact 


(By Our Naval Correspondent) 


T is understandable that the nations of 

Western Europe should be asking whether 
the North Atlantic Pact will save them from the 
experiences endured in the recent war. They 
know now that an aggressor will be faced with 
an overwhelming combination of forces from 
the outset, but large armies cannot be mobilised, 
equipped and transhipped across the seas in a 
day, or even a month. Will these armies 
arrive only in time to liberate them? For- 
tunately, armies are not the sole consideration. 
There need be no delay in bringing over the 
overwhelming American Air Force; and with 
air supremacy established, the armies of the 
Western Union Powers should be strong enough 
to hold an aggressor at bay, if each country has 
previously contributed its due share in the 
preparations for collective defence. 

Bombers, however, require their supplies and 
equipment to be tra rted by sea, and 
fighters cannot fly 3000 miles. Everything will 
depend on the ability of the U.S. and British 
navies to maintain the safety of the sea routes 
in the face of attack from submarines, aircraft 
and surface vessels. A knowledge of the strength 
and capabilities of the U.S. Navy is thus essen- 
tial to appreciate the strategical situation in the 
event of war. 

Whether it is because, as Lord Balfour main- 
tained in a recent debate in the House of Lords, 
a Government and a nation which are strong 
have never attempted to conceal their strength, 
the United States Government certainly give 
very full information about their armed forces. 
In the recently published Annual Report of the 
Secretary of the Navy, we find complete details 
of the strength and disposition of the U.S. 
fleets and naval aircraft and of the directions 
in which research and development are pro- 
ceeding. Only the new equipment, and modifi- 
cations in existing equipment, resulting from 
research remain hidden. 

To the Englishman, it is this section of the 
report—the chapters dealing with research and 
development —which is by far the most instruc- 
tive and interesting. Nearly 900 naval research 
problems were under investigation during 1948 
in university, industrial and Government 
laboratories, under the supervision of the Office 
of Naval Research. And of even greater 
significance is the fact that in certain fields 
research has reached a stage permitting the 
construction or conversion of prototype vessels 
and equipment to be commenced; as, for 
example, a new flush-deck carrier of 65,000 
tons with an overall length on the water line 
of 1030ft, capable of operating newer, larger 
and heavier aircraft ; a cruiser of 4000 tons, 
specially designed as an anti-submarine ship ; 
submarines armed with guided missiles and 
submarines designed for troop carrying. No 
details are given of the five submarines of the 
war programme which are being completed 
“with increased submerged speed,” apart from 
the statement that certain wartime submarines 
are being given higher submerged speed by 
reducing resistance to propulsion, by stream- 
lining the exterior of the vessels, by substituting 
more powerful electric batteries and by the 
introduction of the ‘‘ snorkel ’’ (tube) to permit 
the use of diesel engines while the vessel is 
operating at periscope depth. On the other 
hand, prototype construction in the 1949 pro- 
gramme includes submarines of new design, 
which may well account for the Press reports 
of two submarines now being fitted with 
peroxide of hydrogen engines giving a sub- 
merged speed of 25 knots. Much emphasis is, 
indeed, laid throughout the report on the sub- 
marine with high submerged speed. 

In general, although research in the U.S. 
Navy is now beginning to yield concrete results, 
the same principle has been followed as in the 
Royal Navy of awaiting developments before 
starting a new building programme and of con- 
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centrating on increasing the effectiveness of the 
existing fleet and vessels under construction by 
the installation of new and improved equip- 
ment. The aim, says the Secretary for the 
Navy, is “‘to combat fast deep-diving sub- 
marines, high-speed planes, guided missiles and 
atomic weapons.” Designs for modifications of 
existing ships include conversions of destroyers 
to fast destroyer escorts and conversions of light 
aircraft carriers and destroyers for anti- 
submarine warfare. ‘‘ Destroyer escorts” are 
the frigates of our own Navy, and these con- 
versions are a recognition of the fact that the 
existing 230 vessels of the frigate type in the 
U.S. Navy, with their 20 knots, will be of little 
value against the modern submarine. 

It is interesting to note that the Royal Navy 
has made a start on the same lines, with the 
recent decision to convert two destroyers into 
fast frigates, which entails giving them increased 
endurance and an improved anti-submarine 
armament at the expense of their gun arma- 
ment. Unfortunately, however, destroyers will 
be required for task forces and many other 
important duties in war, and we, with our total 
of 113 destroyers, are much less able than the 
Americans “‘ to rob Peter to pay Paul.” In the 
U.S. Navy there are no less than 135 destroyers 
in full commission and 214 in reserve. 

There can be no question that until the 
British and Americans are able to produce a 
relatively cheap small fast vessel in large 
numbers the destroyers of both navies will be 
very hard pressed. For they are the only 
vessels available at the present time to deal 
with the submarine of high submerged speed. 
The Russians are not renowned for their 
prowess at sea, but since the war they have been 
concentrating on submarine construction under 
German supervision and we must expect a large 
number of their 250 or more submarines to be 
of modern types. Moreover, the position will 
be made much worse if and when their tor- 
pedoes have atomic charges. For the risk of 
attack from atomic bomb or torpedo will 
necessitate ships steaming a mile apart, each 
with their own escorting vessels. 

Until carriers can operate aircraft equal in 
weight and performance to the latest types of 
shore-based aircraft—and much attention is 
being paid to this problem in both navies to-day 
—it seems difficult to assess the value of the 
thirty-six U.S. and twelve British carriers in 
increasing the range of our bombing offensive. 
It is clear, however, that the Americans intend 
to make good use of them for this purpose, for 
Congress has recently voted £225,000,000 for the 
provision of new naval aircraft, in addition to 
the huge total of 14,500 aircraft now main- 
tained by the U.S. Navy in the active fleets, in 
reserve and in storage. It is true that aircraft 
must be provided for the sixty-six escort 
carriers still retained in the U.S. Navy for anti- 
submarine convoy patrols, but these are 
relatively small vessels of 9000 to 10,000 tons 
and the number of aircraft required for their 
equipment will not be large. In any event, 
since radar is not effective on a submerged 
object, the high-speed engine and the ‘‘snorkel”’ 
will greatly reduce the value of these ships, 
most of which were on loan to the Royal Navy 
and did such splendid service during the war. 

When we come to cruisers, the report makes 
particularly good reading for our naval strate- 
gists, who have always insisted that seventy is 
the minimum number required to safeguard our 
trade routes. The U.S. Navy maintains thirty- 
one of these ships in commission and forty-two 
in reserve—a strong reinforcement to the 
British cruiser force, now, alas, reduced to 
twenty-nine. In existing circumstances, with 
no potential enemy in possession of capital 
ships, it seems the correct policy to keep fourteen 
of the existing sixteen battleships in reserve. 
Two are in commission, one with each of the 
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active fleets—Atlantic and Pacific—from which 
ships are detached as necessary to provide 
squadrons required on foreign stations. It 
cannot, however, be too strongly emphasised 
that battleships of existing types are essential 
for the protection of aircraft carriers—under 
conditions of darkness and fog, which hamper 
aircraft operations—if the enemy has ships of 
equivalent fire power. The battleship is 
merely a name for the strongest ship—offen- 
sively and .defensively—which can be built, 
whether she is armed with guns or rockets or 
any other type of weapon. She can never, 
however, be an aircraft carrier, which neces- 
sarily loses a great deal of her offensive and 
defensive power by acquiring the ability to 
accommodate, fly off and land large numbers 
of aircraft. Nor is it possible to place much 
belief in the Secretary of the Navy’s prophecy, 
when, in a reference to the development of the 
true submersible, he states, “‘ with 70 per cent. 
of the earth covered by water and with the 
advantages of concealment and difficult detec- 
tion afforded by that water, it is possible that a 
future conflict might involve as many battles 
under the sea as on the surface.” A submerged 
submarine or submersible may well be able to 
torpedo a similar vessel by asdics, but this will 
avail her little when the vastness of the ocean 
provides cover for another submersible to tor- 
pedo merchant vessels on the surface. 

In connection with what has been said above 

regarding possible changes in weapons, the 
following paragraph of the report is of special 
interest and worth quoting verbatim :— 
** Although it should be reiterated that guided 
missiles and other appurtenances’ of ‘ push- 
button’ warfare are still far from the opera- 
tional stage, recent developments have exceeded 
expectations. Among these were the launching 
of a V-2 large bombardment rocket from a 
carrier at sea in September, 1947; successful 
employment of a V-1 pilotless aircraft from a 
submarine ; greatly improved accuracy with 
air-to-surface guided missiles ; development of 
a new type of propulsion motor, the ram-jet ; 
and the compilation of extensive high-altitude 
meteorological data from V-2 rocket research 
firings. The success so far achieved in the 
development of guided missiles and related 
weapons has warranted modification and altera- 
tion of the U.S.S. ‘ Norton Sound ’ from a sea- 
plane tender to a ship especially fitted for test 
firings. Experience in the guided missiles field 
has reinforced the original belief that the 
primary problem in guided missile development 
is that of guidance ; problems in aerodynamics, 
propulsion and control being more amenable to 
solution.” 

It is perhaps a fitting conclusion to this brief 
glimpse of the U.S. Navy and its activities to 
add that the immense sum of over £1,330,000,000 
has been allocated for the Navy in the fiscal year 
1949. 

ee 

‘** ABAS ” InstRuMENT Lanpine SysteM.—The 
Department of Transport (Division of Civil Aviation) 
Union of South Africa, has placed an order with 
Marconi’s Wireless Telegraph Company, Ltd., for 
the supply of two Marconi “‘ ABAS ” beam approach 
installations. These installations not only provide 
beam approach guidance—which has been in 
general use since before the war—but also glide 
path guidance, which provides a further element in 
the safe landing of large civil aircraft. The first 
South African airports to be fitted will be Palmiet- 
fontein (Johannesburg) and Wingfield Aerodrome 
(Cape Town). “ ABAS” is the British version of 
the instrument landing system required by the regu- 
lations of the International Civil Aviation Organisa- 
tion to be installed at all international airports. 
The equipment has been developed and produced 
by Pye Ltd., of Cambridge, under a British Govern- 
ment contract, and with the technical collaboration 
of the Marconi Company, who are responsible for 
the overseas marketing and installation of the 
system. Guidance is given in both horizontal and 
vertical planes by means of a crossed needle instru- 
ment on the dashboard, and marker beacons are 
placed along the track to give the pilot an indication 
of his distance from the runway. All the equipment 
is remotely controlled and, in addition to a com- 
prehensive monitoring system, automatic alarms 
give warning when any part of the installation needs 
attention. To ensure complete safety and reli- 
ability the glide path and azimuth equipment is 
installed in duplicate and automatic devices imme- 
diately switch a second transmitter on should the 
first one fail. 
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Metallurgical Topics 


Titanium 

THE great interest now being taken in America 
in the development of a process for the produc- 
tion of metallic titanium in commercial quan- 
tities is reflected by the publication in Metal 
Progress* of a collection of short articles based 
on reports presented at a recent symposium 
sponsored by the U.S. Office of Naval Research. 
Titanium (as oxide) is more abundant than 
copper, nickel, lead, tin and zine added 
together; but most of it is too sparsely dis- 
seminated for commercial extraction, though 
deposits of ilmenite and rutile and of titaniferous 
iron ores and titaniferous sands are not 
uncommon. Such ores of titanium can readily 
be concentrated, and the output of concentrate 
(TiO,) now amounts to about half a million 
tons a year, mostly used as a pigment in the 
paint industry. The production of ferro- 
titanium for metallurgical purposes presents 
no special difficulty, but the separation of the 
pure, or approximately pure, metal is both 
difficult and expensive. Yet titanium possesses 
properties which would make it a valuable con- 
structional material if it were available in 
sufficient quantity. Though its density, 4-5, 
is higher than that of the light alloys, its 
strength may be increased by cold work to a 
greater extent and is retained up to a higher 
temperature. It was agreed by several con- 
tributors that the prospective utility of titanium 
is due to a high ratio of strength to weight, 
combined with adequate resistance to corrosion. 
Titanium oxidises readily at high temperatures, 
but its rate of oxidation at 800 deg. Cent. is 
retarded by a few per cent of aluminium or 
1 per cent of silicon. The possibilities of 
titanium-rich alloys have never been explored. 

The U.S. Army Ordnance Department and 
the Naval Research Laboratory both have 
extensive programmes, the former investigating 
the welding characteristics of the metal and its 
mechanical properties at high and low tempera- 
tures, and sponsoring researches on the 
titanium-carbon and titanium-nitrogen systems, 
and the latter studying the titanium-oxygen 
system and the equilibrium diagrams of binary 
alloys, and devising procedure for induction 
and arc melting of titanium and investigation 
of the properties of the metal after melting and 
casting. There are two main sources of supply 
of the metal used in these investigations, 
the U.S. Bureau of Mines and the Battelle 
Memorial Institute. 


THE KRoLi PROCESS 


The Bureau of Mines selected the Kroll 
process for further development. Titanium 
tetrachloride is reduced by magnesium at 
800 deg. to 900 deg. Cent. in a closed iron 
chamber in which an atmosphere of helium is 
maintained while it is hot. The product is 
molten magnesium chloride, spongy titanium 
metal and excess magnesium. The reaction 
chamber is bored out, the chippings leached in 
dilute hydrochloric acid to remove the mag- 
nesium chloride and magnesium, and the 
residue ground wet and leached with strong 
hydrochloric acid, dried and separated mag- 
netically to give the finished powder. Alter- 
natively, the product is heated in a vacuum 
retort and the magnesium and magnesium 
chloride volatilised. This alternative method 
does not eliminate iron and gives a less pure 
metal. 

A difficulty is encountered in treating large 
masses in the reaction chamber. The heat of 
reaction causes the metallic titanium to unite 
with the iron to form a low melting point iron- 
titanium eutectic, which drips down from the 
lid into the reacting mass. The reaction can be 
controlled by slowing down the rate of feed 
and by other accompanying modifications of 
the process, but the problem again presents 
serious difficulty when the attempt is made to 
deal with 220 lb batches. 

The principal impurities are iron which, with 
careful operation, can be kept below 0-1 per 
cent, though it may be over 0-2 per cent after 
* Metal Progress, February, 1949, Vol. 55, page 189, 








vacuum purification ; manganese, if the mag- 
nesium contains any ; hydrogen to the extent 
of 1lml per gramme absorbed during leaching, 
but reduced to a low proportion by heating 
at 800 deg. Cent.; and oxygen (0-05 to 0-1 per 
cent), the most important impurity of all in its 
detrimental effect on ductility. 


THE IoDIDE PROCESS 


The titanium provided by the Battelle 
Memorial Institute is deposited on a hot filament 
as a result of the thermal decomposition of 
titanium iodide. Crude titanium, made by 
reducing titanium oxide with sodium or calcium, 
is treated with iodine in the absence of any 
other reactive gas. This process is carried out 
in Pyrex glass containers. From room tem- 
perature to 250 deg. Cent. titanium forms 
Til,. At higher temperatures Til, reacts with 
more titanium to form Til,, which has a much 
lower vapour pressure than the tetra-iodide, 
hence virtually no metal is deposited on the 
hot filament until the temperature of the charge 
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Fic. 1—Equipment for Melting and Casting Titanium 
(J. B. Sutton and T. D. McKinley) 


is increased above 425 deg. Cent. The reaction 
with iodine is operated either at 165 deg. Cent. 
or at 550 deg. Cent. For either process the 
temperature of the filament is between 1000 deg. 
and 1500 deg. Cent. The process is cyclic, and 
the gaseous product of decomposition reacts 
with more crude metal. The product of the 
reaction at the higher temperature is the purer 
and, therefore, the Pyrex glass vessels are run 
at the highest temperature that the glass will 
withstand. Metal reaction tubes have been 
built. 

The product of the above processes is titanium 
powder, and its conversion into solid titanium 
metal by some method more effective than 
pressing and sintering offers further problems. 


SHEATH ROLLING 


The Bureau of Mines (Eastern Experimental 
Station) has introduced an effective way of 
dealing with the powder which does not involve 
melting. The titanium powder is sealed up in 
a container made from ordinary hot-rolled 
steel sheet or steel tube. Protection from the 
oxygen and nitrogen of the air is essential. 
Hydrogen is removed by pumping out at about 
700 deg. to 800 deg. Cent. and air is replaced 
by an inert gas. The confining action of the 


sheath plays an important part, and therefore 


* the powder must be packed tightly. The sheath 


containing the titanium powder is heated and 
rolled at 900 deg. Cent. A rod of sound and 
dense titanium is obtained in contrast with the 
porous compacts formed by pressing and 
sintering. Sheath-rolled titanium is ductile 
and can be further cold worked. When the 
correct rolling temperature is used, contamina. 
tion of the surface is slight and can be removed 
by rubbing. At 1000 deg. Cent. excessive oxida. 
tion of the sheath may cause roughness of the 
titanium surface and the sheath walls may be 
oxidised. At 1050 deg. to 1100 deg. Cent. 
surface layer of iron-titanium alloy will meit. 
On the other hand, below 800 deg. Cent. con. 
solidation is not satisfactory because of slow 
recrystallisation. 

Large masses of solid ductile titanium can 
readily be prepared by sealing any number of 
small pressed blocks in a container of suitable 
size and hot rolling the assembly. They weld 
together with no indication of their original 
faces. By sheath rolling mixed powders it 
is possible to produce alloys of greater homo- 
geneity than those made by sintering. A large 
number of metal powders have been successfully 
consolidated by sheath rolling. , 


InDucTION MELTING 


The melting and casting of titanium present 
many difficulties apart from its high melting 
point. All oxide refractories are reduced by 
molten titanium, which thus becomes con- 
taminated with oxygen and with the reduced 
metal. By the aid of graphite for both crucible 
and mould J. B. Sutton and T. D. McKinley 
(of E.I. du Pont de Nemours) have obtained 
10 lb ingots and facilities are now installed for 
melting and casting 100 lb ingots. 

The equipment for 10 lb ingots (Fig. 1) con- 
sists of a graphite crucible with an opening in 
the bottom leading to a graphite mould. The 
crucible is heated by induction, and there is a 
small induction coil round the tube leading to 
the graphite mould. The opening in the bottom 
of the crucible is closed with a piece of titanium 
sponge and the crucible charged. When the 
charge in the crucible is melted, the small coil 
round the pipe between the crucible and the 
mould is turned on, and a minute or two later 
the molten metal flows into the mould. The 
ingots contain 99 per cent titanium, the chief 
impurity being 0-4 to 0-7 per cent of carbon. 
The metal has a Vickers hardness of 200-240. 
It can be forged at 930 deg. to 980 deg. Cent., 
and the forged bars can be rolled at 650 deg. 
to 850 deg. Cent. with about 10 per cent 
reduction in thickness per pass. 

P. H. Brace (of the Westinghouse Electric 
Corporation) does not agree that graphite is a 
satisfactory solution to the crucible difficulty. 
As a result of many experiments with oxide 
refractories he came to the conclusion that 
thoria was the best for the purpose, though 
with this there was some slight reaction. 
Crucibles were made by plastering the inner 
surfaces of cylindrical molybdenum capsules 
with a paste made of ground, electrically fused 
thorium oxide. They were dried and baked, 
then fired by induction heating at 2000 deg. 
Cent. for a few hours. The metal was melted 
by induction and cast in vacuo into the form of 
tensile specimens. The mould, machined from 
graphite, consisted of a pouring cup and three 
or four cavities shaped as tensile specimens. 
The mould was fixed above the induction 
furnace, and the metal was cast by rotating 
the whole assembly (which was evacuated) 
through 180 deg. 


Evectrric Arc MELTING 


At the Battelle Memorial Institute titanium 
has been melted by means of the electric arc. 
The operation is carried out in an atmosphere 
of argon, and the main features of the furnace 
are a water-cooled tungsten electrode and a 
water-cooled copper crucible in which the 
titanium is melted and allowed to solidify. 
It is not cast. On remelting there is little 
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increase in hardness, indicating that contamina- 
tion is negligible. Small $1lb ingots have been 
forged at 925 deg. Cent. to fin slabs, surface 
ground and hot rolled at 800 deg. Cent. with 
reductions of 0-06in per pass to a final 
thickness of 0-064in.. Reheating between 
successive passes was necessary. So far a 
furnace of 1lb capacity only has been used. 
A 5b furnace is under construction and larger 
ones are contemplated. Liquid titanium does 
not wet or adhere to the water-cooled copper 
crucible. The production of ‘larger ingots 
should be easier. The melting operation is 
carried out on top of solid titanium rather than 
on top of @ water-cooled copper base. The 
thermal conductivity of titanium is low, so 
that heat losses through the bottom are 
negligible, and melting efficiency would increase 
with increase in the charge. Add to this the 
more favourable ratio of surface area to volume 
and the larger space between electrode and 
crucible wall, and the prospects for an increased 
size of equipment appear promising. They 
also have in mind, at the Battelle Institute, the 
possibility of designing a method for producing 
a continuous ingot. 


PROPERTIES 


Some properties of the metal were recently 
summarised in THE ENGINEER, but the pro- 
perties of melted and cast titanium and 
titanium alloys constitute an almost unexplored 
field of investigation. Research on methods of 
fabrication also demand attention. The U.S. 
Bureau of Mines has investigated the spot 
welding characteristics of titanium sheet and 
found its behaviour in this respect to be some- 
what similar to that of stainless steel. 

Much development work remains to be done 
and many years must elapse before metallic 
titanium can take its place as an industrial 
product, but with the history of aluminium 
in mind it would be indiscreet to disparage the 
potentialities of titanium as a basis for some 
future materials of construction. 


Copper and Its Alloys in Engineering 
and Technology 


Tuis is the title of the latest of the publica- 
tions issued by the Copper Development 
Association for the benefit of users or potential 
users of copper and its alloys. As usual, the 
compilers have exercised a high sense of 
responsibility by including only well authenti- 
cated information. In eight separate sections 
the book describes the mechanical, electrical and 
other properties of copper, the brasses, bronzes 
and aluminium-bronzes, copper-nickel alloys 
and alloys of copper containing silicon or 
manganese. The range of properties is very 
great, and so also are the applications of copper 
alloys. The descriptive part is followed by a 
series of tables classifying all the materials 
according to type of service for which they are 
regarded as suitable. An appendix deals with 
some metallurgical considerations of interest in 
connection with the constitution and _heat- 
treatment of alloys. The book is well illus- 
trated with photographs showing recent appli- 
cations of copper and its alloys, with a few 
others of copper vessels (the earliest dating 
from c. 3200 B.c.) to remind us that the metal, 
now specified in nine grades of purity and form- 
ing the major constituent of scores of useful 
alloys, is no modern u 

The book is issued free of charge to applicants 
giving evidence of responsible status or genuine 
interest, on application addressed to the a 
Development Association, Kendals Hall, 
lett, Herts. 


The Yield Point of Austenitic Steels 
at Low Temperatures 


Tests carried out by K. Mathieu! on the 
behaviour at low temperatures of some 
austenitic steels have revealed, in 18:8 
chromium-nickel steel tested at —183 deg. 
Cent., a distinct ‘“ yield point” at which the 
test piece extends more than 5 per cent of its 
gauge length without increase in load. Magnetic 
tests carried out at the same time showed that 
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the occurrence of the yield was connected with 
the y—« transformation (Fig. 1). The effect 
was more ‘pronounced in steel which had pre- 
viously been strained at room temperature ; 
for example, a specimen which had been 
stretched 23 per cent at 20 deg. Cent. showed in 
tests at — 183 deg. Cent. an increase in extension 
of more than 10 per cent of the gauge length 
without any increase in stress. Overstraining 
at —183 deg. Cent. had a hardening effect, but 
otherwise made no difference to the character 
of the load-extension diagram of the material 
tested at room temperature. 

No yield point was observed in tests at — 183 
deg. Cent. on austenitic manganese steel (Mn 19, 
Cr 1-2 per cent), which remained almost non- 

etic throughout the test. In steel contain- 
ing C 0-15, Mn 17, Cr 12 and Ta 0-2 per cent 
slight indications of a yield were shown, in 
specimens overstrained 7-7 per cent at room 
temperature and tested at —183 deg. Cent., 
by a sudden increase in rate of extension over a 
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Fic. 1—Load-Extension Diagrams and Accompanying 
Magnetisation of 18:8 Chromium-Nickel Steel at 
hoy and — 183 deg. Cent. 


small range of stress. No yield point was shown 
either in the undeformed material or in speci- 
mens which had been given a preliminary 
stretch of 22 per cent at room temperature. 

The results may be compared with those of 
G. Wasserman’ on an iron-nickel alloy con- 
taining 30 per cent of nickel, in which he found 
that if the y—« transformation, brought about 
by cooling below room temperature, takes place 
while the specimen is under load, permanent 
deformations occur momentarily which depend 
on the load applied and can be quite consider- 
able. The extension of the 18 : 8 steel is made 
up of two parts, that due to the mechanical 
load and that due to the transformation. The 
normal load-extension diagram of the austenitic 
steel is obtained at all temperatures above that 
at which the y—« change is possible. At a 
lower temperature the extension caused by the 
transformation is added. This consists, not 
merely of the extension due to the volume 
change (about 0-5 per cent), but of a much 
larger elongation due to a crystallographic 
process which causes a reduction in the resist- 
ance to change of shape and so permits increased 
deformability at the moment of transformation. 


1 Archiv fiir das Hisenhiittenwesen, 1948, Vol. 19, page 


* Archiv fir das Hisenhiitenwesen, 1936/37, Vol. 10, 
page 321; and 1937/38, Vol. 11, page 89. 


Ceramic Coatings for Molybdenum 


THE availability of a constructional material 
which would operate at temperatures above 
1000 deg. Cent. would help to solve many 
problems in gas turbine design, and attention 
has been given to the production of ceramics 
to meet these difficulties, with indifferent 
success. A recent article in Steel* reports that 
scientific investigations at the U.S. National 
Bureau of Standards, under the sponsorship of 





{THe Enererr, January 28, 1949, page 105. 





* Steel, January 24, 1949, page 59. 
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the National Advisory Committee for Aero- 
nautics, have been directed towards the 
development of ceramic coatings for metals 
having very high melting points, in order to 
protect them against oxidation at high operating 
temperatures, Of these metals, three stand out 
as possibilities : molybdenum, m.p. 2620 deg. 
Cent.; tantalum, m.p. 2850 deg. Cent.; and 
tungsten, m.p. 3370 deg. Cent. Of these, 
molybdenum is the most attractive. It is 
available in substantial quantities. It can be 
obtained in solid blockst weighing 250 lb or, up 
to the present in smaller amounts, it can be 
melted and cast into ingots,t which may then 
be rolled into rod in the same way as steel ; but 
it is very susceptible to oxidation. Ceramic 
coatings developed to provide a protection 
against this are applied in the form of water 

msions or “slips” to clean specimens 
of molybdenum by either dipping or spraying. 
After drying, the pieces are fired at a tempera- 
ture of 1175 deg. Cent. in an oxygen-free 
atmosphere. A number of coatings were tried. 
Some had an outstanding resistance to thermal 
shock; others a very good heat resistance. 
One of the best consisted of (i) a base coat of 
low-expansion frit with 20 per cent of zirconia 
added, (ii) a covering coat containing 95 per 
cent of zirconia, and (iii) a sealing coat con- 
sisting of a thin application of the same com- 
position as the base coat. 

Coated specimens were subjected to a number 
of severe tests, e.g., heating in a gas-oxygen 
flame and in air, exposure in the blast of jet 
engines, &c. At 900 deg. Cent. unprotected 
molybdenum lost 0-02in in half an hour; 
under the same conditions ceramic-coated 
molybdenum showed no loss in seventy hours. 
In gas at 1900 deg. Cent., surface temperature 
1400 deg. Cent., only short-time protection was 
achieved—about forty-five minutes. Neverthe- 
less, ceramic-coated molybdenum is likely to be 
of use for instruments such as Pitot tubes. 
There seem, however, still to be many diffi- 
culties to be overcome before such material can 
be used for any constructional purpose. 


8 


SHORT NOTICE 


Magnesium : Its Production and Use. Second 
Edition. By Ernest V. Pannell, M.I.E.E., 
M.I. Mech. E. London: Sir Isaac Pitman and 
Sons, Ltd. 1948. Price 25s.—During the 
war period, 1939-45, the magnesium industry 
expanded in a manner unprecedented in the 
history of metals, not only in tonnage produced 
which showed a tenfold increase, but also in the 
diversity of applications of the metal. During 
these six years new methods of production were 
developed : the high-temperature carbon reduc- 
tion process, the use of silicon (in the form of 
ferro-silicon) as a reducing agent for calcined 
dolomite and of sea water as a source of pure 
magnesium chloride. For peacetime manufac- 
ture full use is not being made of existing 
productive capacity. It is therefore opportune 
that in a new edition of his book Mr. Pannell 
should present an up-to-date account of mag- 
nesium and its alloys with an indication of their 
past, present and future industrial applications. 
The book is clearly written and well illustrated 
by numerous diagrams and photographs. It 
covers the production and properties of the 
pure metal, the casting, working and heat- 
treatment of magnesium alloys, their constitu- 
tion and properties, and means of protection 
against corrosion. In a final chapter on indus- 
trial applications emphasis is laid on the 
importance of “light alloy engineering” to 
provide the principles of design for structures 
and components in these materials. For the 
guidance of engineers using, or proposing to 
use, magnesium alloys, the book should prove 
to be of great value, while readers with a 
more general interest will find in it an excellent 
account of the whole subject, amplified 
by references to all important sources of 
information. 





t J. Gelok: Materials and Methods, September, 1947, 
Vol. 26, page 86. 

} R. M. Parke and J. L. Ham: 
September, 1946. 


Metals Technology, 














Railway Wages 

The National Union of Railwaymen 
last week called a special delegate conference 
to consider the recent rejection of the Railway 
and other Executives of a claim for a wage 
increase of 12s. 6d. a week. It will be recalled 
that, after rejection by the Executives, the 
claim was submitted to three separate arbi- 
tration tribunals, which also advised against 
the increase being granted. 

It is understood that at last week’s con- 
ference, the general secretary of the N.U.R. 
was directed to make immediate requests to 
the Prime Minister, the Minister of Labour, 
and the Minister of Transport to receive a 
deputation which would emphasise the dis- 
satisfaction existing among railwaymen, and 
the difficulty being experienced by the union 
in maintaining industrial peace within the 
industry. The deputation, headed by Mr. 
W. T. Potter, president of the N.U.R., was 
not able to see the Prime Minister at the end 
of last week, but arrangements were made 
for a meeting with the Minister of Labour and 
Minister of Transport on Tuesday last. 

The delegate conference was resumed yester- 
day (Thursday) to receive the deputation’s 
report of that meeting. 


Coal Miners’ Holidays 

At the end of last week it was an- 
nounced that the National Reference Tribunal 
for the Coal-mining Industry had rejected the 
miners’ claim for an extra week’s holiday with 
pay. The present arrangement, which was 
upon in May, 1947, by the National 
Coal Board, and the National Union of Mine- 
workers, provides for six consecutive days’ 
paid holiday in addition to six statutory holi- 

days for which payment is made. 

The National Union of Mineworkers has 
contended, however, that circumstances have 
changed, that the holiday payment now 
enjoyed is not enough either to attract new 
entrants into the industry or to put its workers 
on equal terms with those in other occupations, 
and that those employed in mining require a 
longer period of continuous rest, especially 
as with certain exceptions miners are not per- 
mitted to change their occupation. The main 
argument advanced by the union in support 
of the claim was the necessity for increasing the 
number of recruits into the coal-mining industry. 

Representatives of the National Coal Board 
have pointed out that, so far as the union’s 
argument depended upon comparison with 
other industries, about two-thirds of those 
employed in the different types of industry 
in this country enjoyed only one week’s holiday 
with pay, and that in many of those cases the 
workers did not enjoy the benefit of a five- 
day week. It was further pointed out that 
some of those whose holidays extended to two 
consecutive weeks were not entitled to six 
additional statutory holidays. The National 
- Coal Board has maintained that, even if some 
additional entrants to the industry might be 
obtained through the concession, the time was 
not ripe for the desired change. In support 
of that argument the Board has drawn attention 
to the loss of revenue in working which in the 
first year of nationalisation amounted to about 
£23,000,000, and in the second year—even 
after allowing for a profit of £3,000,000—was 
estimated to be approximately £20,000,000. 
The Board added that the loss of coal output 
would be serious and that the extra expenditure 
on wages alone would be about £5,000,000 a 
year. 

In stating its decision on the matter, the 
Tribunal said that it had considered the 
arguments on both sides with the utmost 
care. Whilst appreciating the desire of both 
parties that the concession should in due time 
be made, it had felt obliged to take account 
of the present position of the country as a whole, 
the necessity for the coal-mining industry to 
pay its way, and the economic effect in the 
price of coal, and was therefore of opinion that 
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the claim could not safely be granted at the 
present moment. The Tribunal’s view was 
that the present position of the coal-mining 
industry and of the country did not warrant 
an immediate concession of two weeks’ holiday 
with pay nor an immediate determination of 
the date at which the grant could be made. 


Coal Output 


Coal output in Great Britain has 
naturally been affected in the last couple of 
weeks by the incidence of the Easter holiday, 
though in the week ended April 16th—which 
included Good Friday—it was higher than in 
the comparable week of 1948. The saleable 
output from deep mines was 3,665,000 tons, 
and from opencast workings 247,800 tons, 
giving a total of 3,912,800 tons, compared 
with a total of 3,781,800 tons in the first Easter 
holiday week of last year. 

In the week preceding Easter, deep-mine 
coal production totalled 4,198,700 tons and 
opencast production 260,700 tons, making 
4,459,400 tons in all. It is estimated that, 
during that week, 13,100 tons of deep-mined 
coal were lost through disputes, and 5900 tons 
through accidents, breakdowns and repairs to 
machinery. The number of workers on colliery 
books at the end of that week was 725,800, 
of whom 298,400 were face-workers. Volun- 
tary absenteeism amongst face-workers was 
estimated to be 7-50 per cent—compared with 
7:23 per cent in the preceding week—and 
the output per manshift at the face was 3-03 
tons. 

In the first fifteen weeks of this year, ended 
April 16th, the total saleable output of coal 
was 63,782,300 tons, an amount 2,899,100 tons 
above that raised in the comparable period of 
1948. 


Hidden Unemployment in the Engineering 
Industry 


The Engineering Industries Associa- 
tion is of the opinion that a good deal of hidden 
unemployment exists in the engineering industry 
and that manufacturers are building for stock 
to avoid breaking up established production 
teams. The Association is therefore making 
a survey of the matter and is asking its 3500 
member firms to state the percentage increase 
or decrease of their labour forces during the 
past six months, and also the trend of their 
order books over the same period. 

It is known, the Association says, that in 
several instances firms have been compelled 
to reduce shifts and cut overtime. Machines 
have been standing idle for two days a week, 
and 1948 bonus figures of 24 per cent and 
27 per cent have already dropped, in 1949, 
to 17 per cent and 19 per cent. By means of 
its investigation, the Engineering Industries 
Association hopes to be able to make a reliable 
assessment of the true position of employment 
in the engineering industry. 


Management for Production 


The latest publication of the British 
Institute of Management is a booklet entitled 
** Management for Production.” It has been 
prepared with a view to assisting practical 
men engaged in manufacturing, and to stimu- 
lating further interest among those who have 
not given much thought to certain aspects of 
production management. Among the subjects 
dealt with are work measurement, process 
planning, shop lay-out and organisation, motion 
study, production planning and control, care 
of plant, morale, incentive payments, control 
of quality and costing and control. 

The material presented in the booklet, the 
Institute says, is based on experience gained in 
many industries and contains examples taken 
from several of them. Most of the suggestions 
made, it is claimed, are capable of immediate 
application and, where not already in force, of 
producing improvements in a comparatively 
short time. In addition, the booklet emphasises 
that the same activities of management. are 
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necessary in a small works as in a large «19, 
The main difference is that in the large works 
separate departments perform the speciali ied 
functions which often have to be carried cut 
in a small firm by a single man. 

The booklet, to which a foreword is con vi. 
buted by Sir Charles Renold, may be obtainod 
from the British Institute of Management, !7, 
Hill Street, London, W.1, price 2s. 6d. 


British Overseas Trade 


As indicated recently by the President 
of the Board of Trade, the value of United 
Kingdom exports in the month of March 
reached a total of £159,956,556, a figure about 
£700,000 above the January record. March 
this year, however, contained the maximum 
number of working days (twenty-seven), com- 
pared with twenty-six in January, and on a 
daily basis the rate of exports in March was 
3 per cent lower than in January. The Trade 
and Navigation Accounts, published in the 
early part of this week, suggest that, by volume, 
March exports were 162 per cent of the 1938 
monthly average, and that, for the first quarter 
of this year, exports were 156 per cent of the 
1938 average. 

Machinery exports continued at their custo- 
mary high level during March, their value 
being £23,930,685, and iron and steel exports, 
valued at £10,958,291 and totalling 204,141 
tons, were higher than in either of the two 
preceding months. Vehicle exports also made 
an important contribution to the March figures. 
Private cars and chassis exported during the 
month numbered 22,472, and commercial 
vehicles and chassis, at 8395, established a 
new record, but the number of agricultural 
tractors, 7975, was below that of the two 
preceding months. There were twenty-seven 
main line locomotives exported in March, 
sixty-two contractors’ and light railway loco- 
motives, and 29,737 gross tons of steam and 
motorships. 

Imports during March totalled a record 
figure of £189,899,587, and with re-exports 
at £5,906,268, the adverse trade balance at 
the end of the month stood at £24,036,763, 
compared with £22,900,000 in January and 
£16,900,000 in February. 


Metal Grinding in Factories 

The Minister of Labour has given 
notice that he proposes to make two codes of 
Special Regulations amending respectively 
the Grinding of Metals (Miscellaneous Indus- 
tries) Regulations, 1925, and the Grinding of 
Cutlery and Edge Tools Regulations, 1925. 
The proposed Regulations, it is announced, 
are the outcome of the decision of the Court 
of Appeal in the case of Franklin v. Gramo- 
phone Company, Ltd. (1948 I.K.B. 542), 
in which certain difficulties arose as to the 
interpretation of the Grinding of Metals 
(Miscellaneous Industries) Regulations, 1925. 
In the light of those difficulties the Minister 
undertook to review the Regulations, and he 
has reviewed at the same time the Grinding of 
Cutlery and Edge Tools Regulations, 1925, 
over which similar difficulties are liable to 
arise. The draft Regulations now published 
are the result of this review. 

Copies of the draft Special Regulations, 
which are entitled respectively the Grinding 
of Metals (Miscellaneous Industries) (Amend- 
ment) Special Regulations, 1949, and the Grind- 
ing of Cutlery and Edge Tools (Amendment) 
Special Regulations, 1949, may be obtained 
from H.M. Stationery Office. Any objections 
to either code of draft regulations by or on 
behalf of persons affected must be sent to the 
Minister on or before May 31st, 1949. Objec- 
tions must be in writing, and must state: 
the specific grounds of objection, and the 
omissions, additions, or modifications asked 
for. The objections may be addressed 
to the Secretary, Ministry of Labour and 
National Service, 8, St. James’s Square, Lon- 
don, S.W.1. 












— @ 








April 29, 1949 


French Engineering News 


(From our French Correspondent) 


A plea for the rapid completion of the Havre- 
Paris pipe-line has been made by Monsieur 
Michel Peytel, member of the Automobile 
Sub-commission of the Chamber. He pointed 
out that a bottleneck in inland water traffic 
was predicted for the end of 1950, and that 
1951 at the latest should see the pipe-line in 
service, The 25cm diameter pipe-line will take 
up to 1,500,000 tons annually and is to be laid 
at a depth of 80cm so as not to interfere with 
agriculture. 

* * * 

Allocations of light sheet metal for manu- 
facturing heating apparatus in France are 
quite insufficient, according to a complaint by 
the Manufacturers’ Union, which states that 
the supply is only 50 per cent of require- 
ments. The Minister of Industrial Production 
has rejected a demand to increase the alloca- 
tion on grounds of shortage. Consumption 
has increased rapidly, due to an increase in 
apparatus produced and the use of steel plate 
in favour of cast iron for cookers, &c. It is 
expected that the lack of sales which is general, 
due to reduced purchasing power, will enable 
allocations to be revised but the shortage is 
not expected to disappear until the new rolling 
mills at Montataire are in service. 


* * * 


Recently asked why the S8.N.C.F. had ordered 
241 ‘“‘P” locomotives rather than powerful, 
modern types, the Minister of Public Trans- 
port stated that these locomotives would 
enable heavy trains to be run at a speed of 
130km an hour. Although less powerful than 
the 240P, they were better suited to heavy 
traffic, thanks to greater dimensions (5 square 
metres grate area and wheels 2m diameter). 
Repair expenses were also considerably less 
with the 241P. Three-cylinder locomotives 
were still being studied, he said, but would 
take longer to put into service. He stated that 
considerable economy had already resulted 
from modernisation of steam locomotives, 
but that in ten years it was expected that 
average steam consumption would fall to a 
figure of about 60 per cent of the consumption 
at the outbreak of war, resulting in a saving of 
1,700,000 tons of coal annually. 

The §.N.C.F. has proposed a 10 per cent 
teduction in freight charges. If this measure 
is accepted it will come into force on June Ist. 
The reduction is expected to counteract the 
dropping-off in traffic shown over several 
weeks, weekly receipts having dropped from 
4} milliard francs to 4 milliards. Special 
reductions will still be made for goods classed 
as ‘‘ economically feeble.” 


* * i. 


General slowing down in business is resulting 
in a crisis for road transport. At the moment 
there are 42,000 road transport companies 
compared with 33,000 before the war, and now 
that the enormous post-war needs are in a 
measure satisfied road transport is feeling 
severely the competition offered by the 
S.N.C.F. Moreover, fuels and tyres are still 
scarce, so much so that lorries, capable of 
carrying 15 tons, carry only 9 or 10 tons for 
fear their worn tyres will burst. Many com- 
panies are already practising tariffs which are 
uneconomic, and a reduction in the number of 
transport undertakings is expected in the 
future. 

* * * i 

Increased use of thermal generating plants 
to combat the electricity shortage is urged by 
M. Georges Villiers, President of the French 
Employers’ Union. He contends that the 
large-scale hydro-electric equipment programme 
should not turn attention from thermal plant 
problems and the immediate results which 
would come from use of inferior fuel in such 
plants. The dry weather and the shortfall 
in hydro-electric production, he says, have 
emphasised the importance of thermal pro- 
duction. The Ministry for Industry has now 


decided to construct new thermal generating 
stations. 
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Air and Water 


A Sweprsack-WinGc VERSION oF THE “ ATTAC- 
KER” FicHTEeR.—We learn that the Supermarine 
branch of Vickers-Armstrongs, has produced for the 
Ministry of Supply a sweptback wing development 
at present known as the “ Supermarine 510,” of 
the ‘‘ Attacker” fighter. The new aeroplane has been 
designed to investigate the problems which are 
associated with flight at and beyond the speed of 
sound. Flight trials so far carried out have proved 
very satisfactory. 


Arr TRANSPORT OF TURBINE Rotor TO KEnyA.— 
The speed of air transport as a new factor in reducing 
the extent of electrical power plant outage was 
strikingly demonstrated recently when a recondi- 
tioned 1500-kW steam turbine rotor was flown by 
chartered aircraft from Elmdon Airport, Birming- 
ham, to Nairobi, and reached its final destination, 
Ruiru, Kenya, three days after leaving the B.T.-H. 
Rugby works. It is expected that the site work at 
Ruiru will be completed and the alternator recom- 
missioned by the end of April. The set should 
therefore be in service again within three months of 
having been dismantled in East Africa. Arrange- 
ments for this operation were made by Balfour 
Beatty and Co., Ltd., acting on behalf of the East 
Africa Power and Lighting Company, Ltd. 


Miscellanea 
Tue Late Mr. R. J. Perrirr.—We note with 
regret the death, on April 14th, of Mr. Reginald 
Julius Pettitt, a director of B.E.N. Patents, Ltd., 
High Wycombe, Bucks. 


InpusTRIAL SunDAyY.—The Industrial Christian 
Fellowship is making arrangements for the 
nation-wide observance of Industrial Sunday on 
May Ist. This observance was first organised in 
1920, since when, it is stated, the number of cathe- 
drals and churches taking part has grown year by 
year and now numbers some thousands. The Direc- 
tor of the Industrial Christian Fellowship is Rev. 
Prebendary P. T. R. Kirk, 1, Broadway, West- 
minster, 8.W.1. 


Suttes Power Prosect.—The Westinghouse 
Electric International Company will be nsible 
for the design and equipment of a 110,000-kVA 
hydro-electric power project on the Sutlej River, 
East Punjab, India, at a cost of about 9,000,000 
dollars. The scheme will consist of two major 
waterwheel turbine-generator installations, desig- 
nated Nangal I and Nangal II, 6 miles apart, each 
housing two 33,500 h.p. turbines and two 
27,500-kVA, 50-cycle generators, producing power 
at 11kV s up to 132kV for transmission. 
The four turbines will operate from a head of 98ft 
of water formed by the damming of the Sutlej River. 


‘“Lonpon Etectriciry Boarp MaGazing.”— 
Judged by its first issue, published last month, the 
“London Electricity Board Magazine” is likely 
to be of interest to a wider public than its immediate 
circle of readers—the 14,373 employees of the Board. 
The magazine is to appear quarterly and the current 
issue contains a variety of articles on topics ranging 
from electricity in the life of St. Bartholomew’s 
hospital to architecture in an age of electricity. 
There is also a factual account of the organisation 
of the London Electricity Board, which should help 
to remove some popular misconceptions about the 
functions of the Board within the framework of the 
nationalised industry. 


THE INSTITUTION OF MECHANICAL ENGINEERS : 
Grapvuatss’ Section, Lonpon.—The annual general 
meeting of the Section will be held at the Institution 
on Thursday, May 5, 1949, at 6.30 p.m., when a 
sound film, ‘‘ Atomic Physics,” will be shown. This 
film was previously shown at a meeting of the Insti- 
tution on April 30, 1948, and raised such wide 
interest that many members have asked for a 
further opportunity of seeing the film. The film 
will be preceded by the election of members nomi- 
nated to serve on the Committee, and the presenta- 
tion of prizes to the winners of the recent Essay 
Competition. Members are reminded that they may 
introduce a friend to the meeting. 


Junior INSTITUTION OF ENGINEERS.—Last 
Friday, April 22nd, the Junior Institution of Engi- 
neers held its annual dinner at the Connaught 
Rooms, London. We do not intend to write very 
much about it. For the annual dinner of the 
‘** Juniors ” has a specially informal character of its 
own, the key of which is set by the activities of its 
honorary toastmaster, Mr. Tookey. As usual, 
Tookey repeatedly brought the President to his 
feet to take wine with individuals or groups of those 
present at the dinner. The speeches that followed 


were all interesting ; but they were of that intimate 
kind that is so suitable to such a function and do not 
need reporting. The toast of ‘‘ The Institution ” 
was proposed by Mr. A. S. Quartemaine, Vice- 
President, Institution of Civil Engineers, and Mr. 
Geoffrey W. Tookey, K.C., Chairman of the Insti- 
tution, replied. Sir Edward Appleton proposed the 
toast of ‘ Radio Engineering and Broadcasting,” to 
which Sir Noel Ashbridge nded. There followed 
a toast of “ Our Guests,” proposed by Mr. 8. J. 
Crispin, Vice-Chairman of the Institution, to which 
Councillor Hal Gutteridge, Mayor of Westminster, 
and Mr. T. G. N. Haldane, President, Institution of 
Electrical Engineers, replied. Finally the toast of 
“The Chairman” was proposed by Mr. P. B. 
Hebbert. 


Gamma Rays on SALE ror Inpustry.—Radium 
and radon, which are sources of highly penetrative 
gamma rays, can now be supplied for industrial 
radiography, announces the Ministry of Supply. A 
notice to this effect is to be distributed by the 
Ministry to industrial organisations. Radium, 
which is best suited to factories and foundries where 
there is constant radiographic work, is available on 
hire only ; the radium will remain the property of 
the Government. It can be hired for periods of not 
less than six months, and the average time to fulfil 
an order is two months. Radon is sold outright, 
and only one week’s notice of an order is required. 
Demonstrations of gamma radiography for indus- 
trialists can be seen by appointment at the Ministry’s 
Armament Research Establishment, Woolwich, and 
at the National Physical Laboratory, Teddington. 
Radium and radon is supplied by the Radiochemical 
Centre, Amersham, and applications for purchase 
or loan should be addressed to that Establishment. 

INSTITUTION OF CHEMICAL ENGINEERS’ ANNUAL 
DinnER.—More than 250 members and guests were 
present at the annual dinner of the Institution of 
Chemical Engineers which was held in London on 
Friday, April 22nd. In proposing the toast of 
“The Institution,” Sir Charles Darwin dealt at 
some length with the subject of higher technical 
education in this country. He said that excellent 
courses were now available at universities, but that 
they were much too short. It was fantastic to think 
that sufficient training could be given on specialised 
subjects in three years, and Sir Charles advocated 
the extension of courses to cover a period of six 
years as was common on the Continent. A later 
speaker, Sir John Cockroft, said that it was interest- 
ing to note that universities were now instituting 
courses for chemical engineering. He spoke of the 
problems facing chemical engineers in the atomic 
field in making possible the practical and economic 
use of nuclear energy. The scope and importance 
of the chemical engineer, he said, was increasing 
in all parts of the world. At the conclusion of the 
8 hes following the dinner, the President, Mr. 

. W. Cremer, handed his chain of office to the 
new President, Professor D. M. Newitt. 


COLCHESTER ENGINEERING Firm’s JUBILEE.— 
On Friday last, April 22nd, we were invited to 
participate in a pleasant function at Colchester, 
when the firm of F. W. Brackett and Co., Ltd., 
celebrated the fiftieth anniversary of its founda- 
tion. To mark the occasion, the firm gave a dinner 
at the Red Lion Hotel to a company of about 250, 
which included its staff, agents, and workmen. 
Mr. F. W. Brackett, the chairman and founder, 
presided, and a toast to him, felicitously proposed 
by Mr. E. L. Copsey, chief draughtsman—who has 
completed forty-five years’ service with the firm— 
was received with great enthusiasm. Both Mr. 
Copsey and Mr. Brackett recalled the beginning of 
the firm in 1899, when the founder’s employees 
consisted of a fitter, a turner and a labourer. 
At the end of the first five years there were twenty 
men on the payroll, and to-day more than 200 are 
employed in the works. A toast to “ The Agents 
and Staff’? was proposed by Mr. P. E. Mann, 
secretary of the company, who referred to the long 
service of several of those present. After a response 
by Mr. N. T. Wotton, the London representative, 
the toast of “‘ The Works and Foundry ” was given 
by Mr. Jack Brackett, managing director and 
son of the founder. Mr. Brackett, who, like his 
father, was greeted with loud cheers, mentioned in 
his speech that the firm had always confined its 
activities to products for which there was a rela- 
tively small demand, a policy which he felt had 
helped to keep alive the spirit of true craftsmanship. 
The response to this toast was made by Mr. Hector 
Rowe, works convener, who took the oppor- 
tunity to — the employees’ admiration of the 
* guv‘nor ” for building up so good a business from 
such small beginnings. The final toast was that 
of ‘‘ The Directors,” proposed by Mr. R. C. Dalby, 
sales manager, and wittily acknowledged by Mr. 
F. G. Mitchell. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Engineers’ Guild 
Fri., May 6th.—Institution of Engineers and Ship- 
builders, 39, Elmbank Crescent, Glasgow, C.2, Dis- 
cussion, “‘ The Guild as an Association of Professional 
Engineers,” 7 p.m. 


Incorporated Plant Engineers 

Tues., May 3rd.—S. Waters Brancx: Grand Hotel, 
Cardiff, Five-Minute Talks, “* Use of Tungsten Carbide 
Tips in Rock Drilling,” R. W. Evans ; ‘‘ Diesel Engine 
Maintenance,” J. L. Ball; ‘Plant Maintenance,” 
J. H. Edwards; ‘Carbon Tips on Machine Tools,” 
H. Power, 7.30 p.m. 

Wed., May 4th—Lonpon Brancu: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, ‘‘ The Elimi- 
nation of Vibration from Machinery,” R. B. Gray, 
7 p.m. 

Pri May 6th.— BIRMINGHAM Brancu : Imperial Hotel, 
Temple Street, Birmingham, ‘ Metal Spraying,” 
W. E. Ballard, 7.30 p.m. 


Institute of British Foundrymen 
Sat., April 30th—West Riptve of Yorks BRANCH: 
Tech. Coll., Bradford, Annual General Meeting, 
6.30 p.m. 


Institute of Industrial Supervisors 
Thurs., May 5th.—Smetuwick Section : Chance Tech. 
Coll., Crocketts Lane, Smethwick, “* English Expres- 
sion,” B. Latham, 7 p.m. 


Institute of Welding 

To-day, April 29th—Beach Hotel, Southsea, Spring 

meeting. ‘ 
Institution of Civil Engineers 

Tues., May 3rd.—Great George Street, Westminster, 
8.W.1, Discussion, ‘“* Maintenance of Maritime Works, 
Introductory Notes—Timber,” F. V. M. Bell; “‘ Rein- 
forced Concrete,” G. L. Hargreaves; “Steel,” E. L. 
Browning, 5.30 p.m. 

Thurs., May 5th.—N.W. AssoctaTIon : Engineers’ Club, 
Albert Square, Manchester, Annual General Meeting, 
* Quarrying,” L. O. Cope, 6.30 p.m. 


Institution of Electrical Engineers 

To-day, April 20th.—N.E. Srupents’ Section: King’s 
College, Newcastle-upon-Tyne, Annual General Meet- 
ing, 6.45 p.m. 

Mon., May 2nd.—Lonvon Stupents’ Section : Savoy 
Place, Victoria Embankment, W.C.2, “‘A Method of 
Carrier Frequency Synchronisation for Broadcasting 
Transmitters,” D. J. Whythe; ‘‘ An Application of 
Wave Analysis to Routine Frequency Response 
Measurements,” I. J. Shelley, 7 p.m. S. MrpLanp 
CENTRE: James Watt Memorial Institute, Great 
Charles Street, Birmingham, “Theory of Semi- 
Conductors and Rectifiers,” N. F. Mott, 6 p.m. 

Tues., May 3rd.—MEASURE MENTS SECTION : Savoy Place, 
Victoria Embankment, W.C.2, “Some Electromag- 
netic Problems, G. W. O. Howe, 5.30 p.m. 

Thurs., May 5th.—UtiLisaTion SEcTION : Savoy Place, 
Victoria Embankment, W.C.2, ‘Some Aspects of 
Agricultural and Horticultural Electrification in the 
United States,” F. E. Rowland, 5.30 p.m. 

Mon., May 9th.—EpvucatTion Discussion CIRCLE : Savoy 
Place, Victoria Embankment, W.C.2, ‘* Graphical 
Methods in Teaching Electrical Engineering (including 
Radio),”’ opened by 8. N. Ray, 6 p.m. 


Institution of Heating and Ventilating Engineers 
To-day, April 29th.—MancHESTER AND District BRANCH: 
Metropole Hotel, Manchester, “Air Conditioning, 
With Special Reference to Cotton Mills,” A. L. 
Longworth, 6.30 p.m. 


Institution of Mechanical Engineers 
A April 29th.—Storey’s Gate, St. James’s Park, 
S.W.1, Presentation of James Watt International 
Medal and Special Lecture by the Recipient, Dr. 
Fredrik Ljungstrom of Sweden, 6 p.m. 


Institution of Pest Office Electrical Engineers 
Tues., May 3rd.—Institution of Electrical Engineers, 
Savoy Place, Vietoria Embankment, W.C.2, ‘ The 
Scientifie Work of the Post Office,” L. E. Ryall, 5 p.m. 


Institution of Production Engineers 
To-day, April 29th.—S. Watzes aND MONMOUTHSHIRE 
Section : S. Wales Institute of Engineers, Cardiff, 
“How the Money Moves in Business,” T. G. Rose, 
6.45 p.m. 
Junior Institution of Engineers 
To-day, April 29th.—39, Victoria Street, 8.W.1, Informal 
i - Question and Di ion Evening, 6.30 p.m. 
Wed., May 4thMiptanp Section : James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
‘‘A New Approach to Conveyors,” O. J. B. Orwin, 
7. p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, April 29th.—Mining Institute, Newcastle-upon- 
Tyne, “‘ Causes and Prevention of Slamming of Ships 
in a Seaway,” J. L. Kent, 6.15 p.m. 


Old Centralians 
Fri., May 6th.—MipLanp Brancu : New Imperial Hotel, 


Temple Street, Birmingham, Annual Reunion and 
Dinner, Reception, 6.15 p.m. 
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Royal Institution of Chartered Surveyors 
Mon., May 2nd.—12, Great George Street, Westminster, 
8.W.1, Further Discussion on J. D. Trustram Eve's 
Address on “ Town and Country Planning Act, 1947 : 
Development Charges,” 5.30 p.m. 


Society of Engineers 
Mon., May 2né.—Geological Society, Burlington House, 
Piccadilly, W.1, “ Air Lift Pumping,” Bernard Payne, 
5.30 p,m. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 


Stationery Office at the prices stated. 

No. of Title Post 
report free 

8. d. 
B.1.0.8.: 

1811... ... Synthesis of Acrylates by Reac- 
tion of Acetylene Carbon Mon- 
oxide and Alcohols ... ... ... 9 3 

1824... ... Jointless Flooring in Germany... 12 3 

1825... .... German Practice and Operation 
of Producer Gas Driven Vehicles 
and Vehicles Operating on 
Compressed Gas... ... ... «.. 5 8 

1832... ... German Tyre and Belting Plants 2 1 

1835... ... Investigation of Power Loading 
Developments in Germany ... 7 2 

1838... ... German High-Pressure Hydrogen 
Oxygen Electrolysis Develop- 
ND cick: ase. aer, ate ere eS 

1841... .... The Manufacture of Synthetic 
Phenol at Dr, F. Raschig 
G.m.b.H., Ludwigschafen pee. ee 

1844... ... Some Aspects of German Solder- 
ing, Brazing and Welding 
SET, Ae 

Misc. 99 German Electrical Equipment 
ME vss Ses Ges aes ae OS 

F.LALT.: 

1313... .... German Dyestuffs and Dyestuff 
Intermediates, including Manu- 
facturing Processes Plant Design 
and Research Data : 

Vol. I, Dyestuff Intermediate 
Processes and Analytical Pro- 
CODRIDD. 2-> neo cco cre nce ED 
Vol. II, Dyestuff Processes and 
Engineering Data... ... ... 35 9 
Vol. III, Dyestuff Research ... 50 9 


Classified List No. 18, Consolidated list under 
subject headings of all reports on German and 
Japanese Industry published up to and includ- 


ing March 31, 1948 i Sig a arg Oe 
Classified List No. 19, Reports published between 

April 1 and August 31, 1948 ee re 3 
Technical Index (Part 1), Alphabetical Subject 

Index of Reports on German Industry, reports 

published to July, 1946... .. 5 3 


Technical Index (Part 2), Reports published during 
August, September and October, 1946 ... ... 1 7 
Technical Index (Part 3), Reports published dur- 
ing November and December, 1946... ... ... 
Technical Index (Part 4), Reports published dur- 
ing January, February and March, 1947... ... 
Technical Index (Part 5), Reports published dur- 
ing April/September, 1947... ... ... 0... oe 
Technical Index (Part 6), Reports published dur- 
ing October, 1947, and March 27, 1948 ... ... 8 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 


oe nw st 
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Catalogues 

Hiex Doty Attwoys, Ltd., Slough, Bucks.—Brochure 
dealing with components for the textile industry in 
hiduminium. 

HeLVETIA ABRASIVES Company, Ltd., Thurmaston, 
near Leicester.—Technical folder introducing a resin- 
bonded abrasive. 

JOSEPH CROSFIELD AND Sons, Ltd., Warrington, 
Lancs.—Technical publication No. 21, entitled ‘* Sorbsil 
Brand Silica Gel.” 

C. C. WAKEFIELD AND Co., Ltd., 46, Grosvenor Street, 
W.1.—Two publications, “ Cutting Oils ’’ and ‘* Machine 
Tool Lubrication.” 

Hiex Duty Attoys, Ltd., Slough, Bucks.—Illustrated 
booklet entitled ‘“‘ Components for the Electrical and 
Wireless Industry.” 

Harris ENGINEERING Company, York Works, Brown- 
ing Street, S.E.17.—Leaflet describing the advantages of 
gas-fired unit heaters. 

METROPOLITAN-VICKERS ELECTRICAL Company, Ltd., 
Trafford Park, Manchester, 17.—Catalogue describing 
various types of Metrovick and Cosmos lamps. 

Wemstey Exectrricat Appiiances, Ltd., Exhibition 
Grounds, Wembley Park, Middx.—Pamphlet dealing 
with fluorescent lighting units, including price list. 

Sm W. G. Armstronc WHITWORTH AND Co. (IRon- 
FOUNDERS), Ltd., Close Works, Gateshead-upon-Tyne,— 
Pamphlets dealing with the design of back-up rolls. 
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Personal and Business 


Mr. P. W. Howarp has been appointed a dire:-tor 
of British Tyre and Rubber Company, Ltd. 


Dr. Davin Starkre has been appointed Director 
of Research by the Hosiery Research Council. 


Dr. W. F. Rrester, M.I.Mech.E., has been ap- 
pointed to the board of Sigmund Pumps, Ltd., as 
technical director. 


Mr. Broy WituiaMs, 212-213, Grand Buildings, 
Trafalgar Square, London, W.C.2, has been ap. 

inted press officer of Auto Diesels, Ltd., Uxbridge, 
Middlesex. 


Street Piant Auxmiarties, Ltd., 180, Attercliffe 
Road, Sheffield, 4, has been appointed agent in 
South Yorkshire and the North Midlands for Clyde 
Crane and Booth, Ltd. 


Mr. C, 8. CouLpWELL, formerly chief engineer to 
Thomas Hedley and Co., Ltd., has now taken up the 
appointment as chief engineer of Consett Iron Com. 
pany, Consett, Co. Durham. 


GrorGE CoHEN, Sons anv Co., Ltd., Sunbeam 
Road, London, N.W.10, has been appointed sole 
home and overseas agent for the gang slitting shears 
manufactured by the Weybridge Jig and Tool Com. 
pany, Ltd. 


Mr. J. STaANLEIGH TURNER has resigned, on 
account of pressure of other duties, from the deputy. 
chairmanship of the East Midlands Divisional Coal 
Board. He will continue to serve on the Board as 
@ part-time director. 


Mr. W. T. Drrenam, A.M.I.E.E., @ senior engi- 
neer of Marconi’s Wireless Telegraph Company, Lti., 
has recently retired. During his career with the 
company, he has been particularly concerned with 
the building of broadcasting transmitters. 


Biaw Knox, Ltd., states that its furnace equip- 
ment department is now operating from 7, Penley 
Court, Strand, W.C.2 (telephone, Temple Bar 3882). 
All other departments of the company continue at 
Clifton House, Euston Road, London, N.W.1. 


Tae Woopaut-DuckHaM VERTICAL ReETORT 
AND Oven Construction Company (1920), Ltd., 
has moved its head office to Woodall-Duckham 
House, 63-77, Brompton Road, London, 8.W.3 
(telephone, Kensington 6355 ; telegrams, ‘ Retorti- 
cal, Southkens, London ’’). 


W. G. ALLEN AND Sons (Tipton), Ltd., states that 
Mr. Arthur Dyson, M.I.C.E., has been appointed 
vice-chairman of the company. Mr. son's 
appointment fills the vacancy on the board of 
directors caused by the recent retirement of Mr. 
E. G. Weddell, sales director. 


HisBERT, CARLISLE AND Co., Ltd., Windsor 
Building, George Street, Liverpool, 3 (telephone, 
Central 4823), announces that it is continuing to 
act as N.W. Area agent for Brooks and Walker, 
Ltd., 41, Dockhead, London, 8.E.1, which has 
recently opened a warehouse in Liverpool. Hibbert, 
Carlisle and Co., Ltd., also acts as sales agent for 
the Carlisle Machine Company, which has removed 
from Southport to Liverpool. 


AUTOMOTIVE Propucts Company, Ltd., Leaming- 
ton Spa, announces the following appointments to 
the boards of its group of companies : Mr. A. C. 
Burdon, Mr. N. Spurgeon, and Mr. E. W. Swales, 
who are directors of the Lockheed Hydraulic Brake 
Company, Ltd., have become directors of Borg and 
Beck Company, Ltd., and Mr. J. Emmott has also 
been appointed to the board of that company ; 
Mr. N. Spurgeon has been appointed to the board 
the parent company. 

Mr. R. C. Prowman, M.I.E.E., executive director 
of the British Thomson-Houston Export Company, 
Ltd., has retired after thirty years’ service with the 
B.T.-H. export organisation. Mr. E. V. Small 
has been appointed managing director of the British 
Thomson-Houston Export Company, Ltd., and 
Mr. J. N. MacDonald has succeeded Mr. Plowman 
as executive director. Mr. H. E. Wethered has been 
appointed manager, eastern sales, and Mr. W. ©. 
Scott, manager, western sales, with their head- 
quarters at the company’s London office. 





SounpD EqurIPMENT AT LIVERPOOL STREET STATION. 
—New G.E.C. sound equipment recently installed 
at Liverpool Street Station, consists of a main 200-W 
amplifier and @ subsidiary 60-W amplifier for emerg- 
ency announcements on certain local platforms. A 
ribbon-type microphone is used by the main 
announcer, and a “ close-speaking”’ moving-coil 
unit for emergency announcements. In_ this 
installation more than eighty loudspeakers were 
required to cover the areas specified by the British 
Railways’ Eastern Region signals engineer, and 
four different types of lou er were used to 
meet the variety of conditions encountered in these 
areas. 
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The Anglo-American Council on 
Productivity 

Tur Anglo-American Council on Produc- 
tivity, Which was established in October, 
1948, has recently concluded its second full 
meeting in the U.S.A. The first meeting, it 
may be recalled, took place in London in 
November last. The full report of the second 
meeting was issued in this country at the end 
of last week by the United Kingdom section 
of the Council, which is composed of repre- 
sentatives of the Federation of British Indus- 
tries, the British Employers’ Confederation, 
and the Trades Union Congress. The report 
mentions the visits of industry teams to the 
U.S.A., and suggests also that a useful purpose 
would be served if arrangements could be made 
for specialist teams to go to America to study 
certain matters such as mechanical handling, 
flow of materials, packaging and factory lay- 
out, which are common to a range of industries. 
Productivity measurements, standardisation 
and simplification, the dissemination of econo- 
mic information, technical publications, and 
vocational training in industry are among 
the many other subjects which the Council 
has been discussing. Among the conclusions 
presented in the report is the comment that 
the observations made by the British members 
of the Council during their visits to factories 
have resulted in their forming the view that 
higher productivity in the U.S.A. comes not 
necessarily from greater physical effort but 
rather from longer runs of more standardised 
products, the use of more mechanical aids and 
better servicing of the operative. The British 
members of the Council, it is stated, will devote 
themselves to increasing the effective applica- 
tion of mechanical aids, to promoting the accep- 
tance of technological improvements, and to 
the further development of standardisation in 
the United Kingdom. Another conclusion 
relates to the stimulus of competition and its 
beneficial effect on productivity. On this point 
the report says that although there is a dif- 
ference of view within both sections of the 
Council as to the relative importance of com- 
petition, the belief within the United Kingdom 
in an expanding economy is as scrong as in the 


U.S.A. 
Trade with Canada and the U.S.A. 


At a Banquet held at the Mansion House, 
London, on Monday evening last, to mark the 
opening of the British Industries Fair, the 
Right Hon. C. D. Howe, Canada’s Minister of 
Trade and Commerce, was among the principal 
guests. In the course of a speech proposing the 
toast of “‘ Britain in World Trade,” Mr. Howe 
said that Canada to-day was one of the largest 
import markets in the world and offered unparal- 
leled opportunity for absorbing exports from 
the United Kingdom. British exports, Mr. 
Howe observed, consisted largely of manu- 
factured goods, and Canada’s imports of capital 
goods and production equipment would con- 
tinue to increase as a result of developments 
that were under way in the opening up of 
natural resources, together with the ancillary 
development which must keep pace with such 
a programme. During 1948, he stated, Canada 
imported machinery, equipment and replace- 
ment parts worth £109,000,000 from the U.S.A., 
but only £7,000,000 worth from the United 
Kingdom. Here, Mr. Howe went on, was a 
fruitful field in which Canada would welcome 
greater activity on the part of British exporters. 
Response to the toast was made by the Presi- 
dent of the Board of Trade, Mr. Harold Wilson, 
who referred to the objective which the Govern- 
ment had recently set British industry to sell 
£180,000,000 worth of exports in Canada and 
the U.S.A. in 1950. That figure, he said, was 
an increase of 30 per cent on last year’s achieve- 
ment and practically double the rate of export 
in 1947, though, of course, it represented only 
a tiny proportion of that huge consumers’ 
market. Throughout trading circles, Mr. Wil- 
son continued, and he was sure equally in 
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North America, the announcement that Sir 
Graham Cunningham had agreed to head the 
new export drive on behalf of industry had 
been welcomed as an assurance that the job 
was going to be done properly. The organising 
committee, under Sir Clive Baillieu, which had 
been charged with the task of outlining the 
means of giving shape and drive to the North 
American export effort, was already at work 
and expected to have its report completed by 
the end of next week. Furthermore, a small 
group in the city, under the chairmanship of 
Sir Charles Hambro, had offered to give advice 
on any financial or banking aspects to the 
Board of Trade and to those in Government 
and industry concerned with this new phase of 
the export drive. 


Opencast Coal Production 


THE sixth report of the House of Commons 
Select Committee on Estimates, which has 
been published this week (H.M. Stationery 
Office, price 3s. 6d.), deals with the production 
and marketing of opencast coal. It recalls 
that the Government embarked upon open- 
cast coal production during the war when out- 
put, rather than cost, was the paramount 
consideration. In 1947, however, the Govern- 
ment decided that the output of opencast coal 
must be increased and that the programme 
should be extended to the end of 1951, after 
which operations would continue on a gradu- 
ally diminishing scale. From the beginning, 
the report observes, opencast coal has been 
worked at a loss, although the annual net 
deficit has decreased from £7,000,000 in 1945- 
46 to £1,500,000 in 1948-49. In 1949-50, the 
deficit is expected to be about £1,910,000. 
Up till now, the report continues, the policy 
of the Ministry of Fuel and Power has been to 
increase the production of opencast coal even 
though a substantial loss was incurred. The 
Committee agrees that in conditions of acute 
shortage this may well have been the right 
course to pursue, but it considers that the 
time has now come when, the need for economy 
in manpower notwithstanding, the policy should 
be reviewed. Among the recommendations 
made by the Committee are that the Ministry 
of Fuel and Power in consultation with the 
Ministry of Agriculture and the National Coal 
Board should make every effort to secure a 
steady supply of the cheaper sites, by keeping 
its programme of prospecting and other pre- 
liminary activities well ahead of actual work- 
ings ; that a senior regional officer of the Direc- 
torate of Opencast Production should not be 
allowed, without reference to headquarters, 
to proceed with the preliminary arrangements 
for obtaining a site if the estimate exceeds 
30s. a ton; and that the Ministry of Fuel and 
Power should not enter into a contract involv- 
ing a substantial loss, unless it is satisfied that 
the national interest demands that the coal 
should be won. 


Some Electromagnetic Problems 


At a lecture before the Measurements 
Section of the Institution of Electrical Engi- 
neers in London on Tuesday, May 3rd, Pro- 
fessor G. W. O. Howe took for his subject 
*“Some Electromagnetic Problems.” Pro- 
fessor Howe presented his audience with a 
mixed feast of enlightenment and entertain- 
ment by recalling some of the old perennial dis- 
cussions concerned with the physical concepts 
of magnetic flux and lines of force. All students 
of electricity must have been faced at some 
time with the question: when a cylindrical 
bar magnet rotated about its axis, did the lines 
of flux rotate with it? While many who 
pondered this and similar questions were at 
pains to devise elaborate experiments to prove 
(without success) that the lines had physical 
attributes, Professor Howe preferred to accept 
the fundamental idea that the lines were 
merely a conventional concept, that they 
could not be endowed with material pro- 
perties and could not be regarded as being 


fixed to the magnet as the bristles were fixed 
to a brush. That the conceptions and miscon- 
ceptions about electromagnetism are of funda- 
mental rather than purely academic interest is 
borne out by the many ingenious experiments 
that have been carried out in an effort to give 
practical support to theories which Professor 
Howe is not alone in regarding as heresies. 


Opening of the M.I.R.A. Proving 
ound 


On Thursday, April 28th, the Motor Industry 
Research Association officially opened its new 
proving ground at Lindley Airfield, near 
Nuneaton, Warwicks. Mr. L. P. Lord, Presi- 
dent of the Association, welcomed numerous 
visitors and guests. He stressed that it was an 
important day for the motor industry, for after 
prolonged negotiations it now had a private 
proving ground for testing and experimental 
work. Although, of course, each motor manu- 
facturer had his own experimental department, 
there was much that was common in the 
problems facing the industry, and on those 
points M.I.R.A. was able to undertake research. 
Although there were existing laboratories for 
M.I.R.A. on the Great West Road, Brentford, 
until now the Association had lacked a place 
where tests could take place under controlled 
road conditions, and where a manufacturer 
could undertake such trials away from the 
public eye. The track and grounds were only 
in an initial stage of development, Mr. Lord 
continued, but there were available a three-mile 
circuit, a one-mile straight and electric timing 
facilities. It was intended in the near future 
to lay a section representing pavé road, such 
as existed in Belgium and elsewhere. Other 
items planned included banked corners for the 
track, a skid pad, a water splash, a mud track 
and a cross-country track. The complete 
scheme included the moving of the laboratories 
from London to a site adjacent to the proving 
ground. Mr. F. I. Connolly, President of the 
Society of Motor Manufacturers and Traders, 
also spoke. Following these addresses, members 
and guests saw a procession of motor-cycles, 
cars and commercial vehicles, representing the 
latest output from the British motor industry. 
Many of these vehicles later were demonstrated 
at higher speeds round the three-mile circuit. 


The University of Nottingham 


On Tuesday, May 3rd, the new University of 
Nottingham, which received its Royal Charter 
on August 20, 1948, marked its advance from 
a university college to its new university rank 
by a public ceremony in the Albert Hall, 
Nottingham, when Lord Trent was installed 
as its Chancellor by the Duke of Portland, the 
senior Pro-Chancellor. Following the installa- 
tion the honorary degree of Doctor of Laws 
was conferred upon Lord Trent by Mr. B. L. 
Hallward, the Vice-Chancellor. In acknowledg- 
ing the honour, Lord Trent said that he did not 
feel it to be the function of a university to 
provide industry with technicians. It should 
be rather a seat of learning, where the habit 
of exact thinking was inculcated. The most 
important factor in industry to-day was, he 
held, the human factor. The higher a man rose 
in industry to-day the less the technological 
qualifications counted, and the more valuable 
became the human qualities of character, 
courage and vision. It was for such a great 
people as ours that these new opportunities 
of higher education were being provided. 
Among the honorary degrees conferred by the 
Chancellor were a Doctorate of Laws on Lord 
Macmillan ; Doctorate of Letters on Dr. G. M. 
Trevelyan and Sir Walter Moberley, and Doc- 
torate of Science on Mr. E. W. Hives, director 
and general manager of Rolls Royce, Ltd., of 
Derby. In his reply, Dr. Trevelyan said that 
unless universities flourished the higher civilisa- 
tion of the country would decay. He was of 
the opinion that such university expansion 
should take place principally in the newer 


universities. ‘ 
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The British Industries Fair 


No. Il—(Continued from page 463, April 29th) 


W E continue below our descriptions of some 
of the equipment which is being exhibited 
in the Engineering Section of the British 
Industries Fair at Castle Bromwich, Bir- 
mingham. 

Mono Pumps, Lrtp. 


In addition to representative types of its 
standard range of pumps, for a wide range 
of industries, Mono Pumps, Ltd., 67, 
Clerkenwell Road, London, E.C.1, is exhibit- 
ing two small pumps for the first time. 

One of these pumps, with a capacity for 
50 gallons per hour, has been specially 
designed for laboratory and pharmaceutical 
purposes. It has a pressure limit of 60 lb 
per square inch and is particularly suitable 
for the pressure filtration of finely graded 
chemical preparations. All of its internal 
surfaces are smooth and the pump can be 
easily dismantled for cleaning purposes. 

We illustrate, in Fig. 18, the other pumping 
unit which the company is now making 
for agricultural and similar purposes. This 
pump is driven by a ? h.p. petrol engine 
and the entire unit is mounted on a tubular 





FIG. 18—-SMALL AGRICULTURAL PUMP—MONO 


cradle which incorporates two carrying 
handles to facilitate its transport. 

Each of these pumps is designed on the 
same lines as the company’s standard units 
and consists essentially of a hardened metal 
rotor of helical form rotating in a stator, 
which can be made in rubber or in 
plastic material. These pumps can deal 
with a variety of fluids, which can be hot 
or cold, free-flowing or highly viscous, 
corrosive and abrasive or containing solids. 


INCANDESCENT HEAT CoMPANY, LTD. 


On the stand of the Incandescent Heat 
Company, Ltd., Smethwick, Birmingham, 
four conveyors are used to display photo- 
graphs of the various plants made by the 
different companies in the group. Each 
photograph is accompanied by a model, and 
movement of the photographs and models 
towards the centre of the stand can be halted 
for examination of any particular product. 

Of particular interest is the display show- 
ing the Drever airtight continuous strip 
annealing process for the high-speed bright 
annealing of a variety of metals, which has 
now been introduced into this country. 

In America, the vertical strip furnace is 
used extensively for the bright annealing of 
steel and copper alloys, and also for stress 
relieving and decarburising of silicon steels. 
The material to be treated must be in strip 





form and thicknesses up to 0-072in can be 
processed. Strips range in widths from }in 
to Tin, and as many as seven 7in strips can be 
conveyed side by side through the furnace at 
the same time. For the annealing of low- 
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rollers as is necessary to secure the required 
time of heating. The number of passes jg 
determined by chamber height, variation in 
the speed of material through the furnace and 
the necessary time for the proper heating 
cycle. The cooling chamber is similar in con. 
struction and has as many vertical passes ag 
are necessary for the required cooling. Cool. 
ing is accomplished usually by allowing the 
material to pass through water-jacketed 
chambers, and the speed of quench is closely 
controlled by varying the cooling water input 





Fic. 19—CONTINUOUS STRIP ANNEALING PLANT—INCANDESCENT HEAT 


carbon and silicon steels these furnaces are 
now being manufactured to handle strip in 
widths up to 36in. 

For bright annealing, a protective atmo- 
sphere is, of course, necessary. Dissociated 
ammonia, comprising 75 per cent hydrogen 
and 25 per cent nitrogen, by volume, is prac- 
tical because of the reducing action of the 
hydrogen and the inert property of the 
nitrogen. It may be used for bright annealing 
the following materials :—Nickel and nickel 
alloys, beryllium copper, silicon copper 
alloys, and high or low carbon steels. 

Other protective atmospheres are pro- 
duced by the partial combustion of air and 
fuel gas. Among the gases suitable for use 
in this process are propane, butane and town 
gas. 

The heating of the furnace is generally 
effected through electrical elements, which 
are installed so that they can be easily 
removed when necessary. At furnace tem- 
peratures below 1000 deg. Cent, gas-fired 
furnaces may be used when fuel gas is avail- 
able. Here the products of combustion are 
isolated fromi the atmosphere - protected 
material by firing the fuel gas into radiant 
tubes. 

The operation line of a vertical strip furnace 
consists of a coil unreeling stand, seam 
spot welder, wiper, gastight furnace, 
cooling chamber, pinch-roll drive and, 
finally, a recoiling machine. In operation, 
the strip uncoils freely in the unreeling stand. 
The leading edge of the strip is welded to the 
trailing edge of the preceding strip. It then 
passes through a cleaning apparatus or mech- 
anical wiper, before entering the furnace. In 
the heating chamber the strip makes as 
many up-and-down vertical passes over 


rate. From the cooling chamber the strip is 
pulled by a pair of rubber-covered pinch- 
rolls, which grasp the strip and pull it through 
the furnace at the required speed. From the 
pinch-rolls the strip is taken up by the corre- 
sponding reel on the recoiling machine. The 
recoiling reels and the pinch-rolls are driven 
simultaneously by an electrically powered 
variable-speed drive. 

It is claimed that with this method of 
heat-treating, strip scratching or marking 
is eliminated, a minimum of floor space is 
occupied, and the speed of processing enables 
finished material to be shipped the same day 
as it is cold rolled. 

When required, the cleaning of the strip 
may be combined with the annealing. 
We illustrate a typical strip annealing plant 
in Fig. 19. 


Foster, YATES AND THOM, LTpD. 


Much interest attaches to a single day- 
light plastic moulding press, to be seen upon 
the stand of Foster, Yates and Thom, Ltd., 
of Blackburn. This machine, illustrated in 
Fig. 20, is a recent addition to the “ Lan- 
castrian’”’ series of hydraulic presses, and 
is of all-welded totally enclosed construc- 
tion. With its clean lines and attractive 
appearance, it is an excellent example of 
modern press design. 

The press has one downstroking and two 
side-clamping rams, each capable of exert- 
ing a pressure of 250 tons and using oil as 
the hydraulic medium. The downstroking 
ram is of the double-acting piston type, 
and the two side-clamping rams each have 
separate return cylinders to restore them 
to the open position. The approach speed 
of the downstroking ram is 4-3in per second, 
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with @ final pressing speed of 0-18in per 
second. ‘The time required for the side- 
clamping rams to complete a 7}in stroke is 
3} seconds, and they return to the open 
position in the same period. 

The entire hydraulic system is operated 
by a high-speed two-stage pump with a 50 
h.p. totally enclosed, horizontal, squirrel- 





FiG. 20—250-TON PLASTIC PRESS—FOSTER, 
YATES AND THOM 


cage induction motor. As with other presses 
in the same series, this machine has a 
pressure sustaining valve, incorporated in 
the hydraulic system. This valve ensures 
that a constant pressure is maintained, 
irrespective of the pressing period. The 
pump and the motor are mounted on a 
combined bedplate and together with the 
150-gallon totally enclosed oil supply tank, 
are housed within the press frame itself. 

The press has a platen measuring 24in 
by 26in, the bottom platen being heated 
by means of elements which are fitted into 





FiG. 21—MIXER—FOSTER, YATES AND THOM 


slots milled in lin thick plates, assembled to 
give a total platen thickness of 2in. A 
thermostatic control fitted to the lower 
platen gives a range of temperatures up to 
320 deg. Fah. Insulating sheets between 
the platen and the press frame obviate 
heat seepage. 

A complete set of instruments fitted at 
a convenient height in full view of the 
operator covers every indication required 
for the complete control of the press under 
all working conditions. The machine is 
supplied, complete with all starting equip- 
ment, as an entirely self-contained unit, 
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and only requires connection to a suitable 
power supply. 

In Fig. 21 can be seen one of the firm’s 
improved mixers, designed for mixing ingre- 
dients having widely different specific gra- 
vities, such as are met with in the chemical, 
food and similar industries. These machines 
are made in a range of sizes from those 
suitable for laboratories to the largest, with 
a drum of 20 cubic feet capacity. 

The mixer consists of a drum rotating 
on a shaft, which is carried between two 
pillars. The drive to the mixer is trans- 
mitted to the drum through a high-reduction 
gear, impellers within the drum being 
arranged to rotate in the same direction 
as the drum but at a higher speed. The 
relative movement of the impellers and the 
fact that the drum is mounted diagonally on 
the shaft has the effect, it is claimed, of moving 
each particle of the mix with respect to its 
neighbours in a true figure-of-eight motion. 

Drums are normally manufactured from 
aluminium and the other parts in contact 
with the mix are of chromium-plated mild 
steel, but drums of stainless steel or other 
suitable material can be supplied where 
chemical or abrasive action dictates. 

Attention has been paid to the structural 
rigidity of the machine, to the ease of lubri- 
cation and to the protection of all working 
parts from dust and grit. The mixer is a 
fully self-contained unit, supplied complete 
with all electrical equipment built-in and 
fully enclosed. 


BritTIsH OxyGEN CoMPANy, LTD. 


The British Oxygen Company, Ltd., 
Grosvenor House, Park Lane, London, W.1, 
is exhibiting for the first time two new 
models of oxygen hand cutters, which have 
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and self-sealing valve glands are used on 
the heating oxygen and fuel gas controls. 
The cutting oxygen valve is thumb-controlled 
and in the open position there is a straight- 
through passage for the stream of gas. 

Also to be seen upon this stand is a new 
“ Argonare”” welding torch, which is fully 





FIG. 23—CERAMIC HOOD “ARGONARC’’ 
TORCH—BRITISH OXYGEN 


water cooled, to permit continuous opera- 
tion on heavy sections without overheating. 

The handle and electrode head of this 
torch, to be seen in Fig. 23, are moulded 
in hard-wearing plastic material, with a 
heat-resisting ceramic hood surrounding the 
tungsten electrode. Semi-transparent plas- 
tic tubes convey cooling water and argon 
gas to the torch. The cooling water outlet 
tube is also utilised to carry the welding 
current cable. Three connecting tubes 
only are required and their light weight 
allows easy manipulation of the welding 
torch. 

With this torch aluminium, magnesium, 





FIG. 22—**‘ CUTOGEN’’ HAND CUTTER-—BRITISH OXYGEN 


recently been added to the extensive range 
of equipment made by this company. 

The new cutters are known as the “ Cuto- 
gen’ No. 1 and No. 2. The first blowpipe, 
which we illustrate in Fig. 22, is designed 
to cut mild steel sections up to }in thick 
and also sheet metal using a _ specially 
stepped nozzle. The No. 2 tool is intended 
for general purpose work and, in addition 
to covering the range of the other cutter, 
is also capable of cutting mild steel sections 
up to lft thick. Each of the cutters is fitted 
with the maker’s new anti-flashback one- 
piece nozzle, in which the heating orifices 
are radially disposed round the cutting 
orifice to give a uniformly heated area 
around the cutting stream. These one- 
piece nozzles are available for use with 
acetylene or alternative fuel gases. 

Each of the blowpipes has been designed 
on modern lines, the metal parts being chro- 
mium plated and the hand-grip and valve 
control knobs moulded in hard plastic 
material. An anti-backfire injector is fitted 





stainless steel and copper alloys up to jin 
thick can be welded in a single run, and up to 
lin in thickness with multi-run welding. 
Aluminium, magnesium and stainless steel 
are welded with a.c., but heavy gauge copper 
and copper alloys are best welded with d.c. 
The torch is suitable for use with currents 
ranging from 30A to 450A. 

Included in the welding equipment is a 
gas economiser, which immediately shuts off 
the argon flow when the torch is rested on 
a hooked arm. The movement of this arm 
also operates a relay switch for switching- 
off the h.f. unit when the torch is not in 
use. 


RAWLPLUG CoMPANny, LTD. 


The familiar range of fixing devices and 
tools displaved upon the stand of the Rawl- 
plug Company, Ltd., Cromwell Road, Lon- 
don, S.W.7, includes a new form of adjust- 
able girder clip. This device is designed to 
be quickly and easily clipped on girders 
and to support brackets set at any 
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required angle for the attachment of pipes, 
conduits, cables, &c. It is made in two 
types for clipping on to “H”’ girders or 
angle girders. No special tools are required 
to fasten it. 

The clip used on “H” girders, which 
can be seen in the illustration, Fig. 24, 
is made in two sizes, for girders from 3in to 





FIG. 24—ADJUSTABLE GIRDER CLIP—RAWLPLUG 


4}in wide, and from 5in to 64in wide, in incre- 
ments of fin. It consists of a carrier mem- 
ber, which is fastened to the face of a girder 
by means of a sliding spring steel clip at 
each end. The sliding clips and the carrier 
have interlocking indentations, which engage 
when the parts are assembled on a girder. 
A slot is formed along the body of the carrier 
member and in this slot can be inserted 
the nuts and screws used for the attach- 
ment of a saddle or clip for holding the’pipe, 
cable, &c. It will be seen that one or more 
saddles or clips can be set on the carrier 
and slid along the slot to any required 
position. 

When using the device on angle girders, 
the carrier member is fastened at one end 
by a spring clip and at the other end by a 
bolt. This bolt lies along the side of the 
girder and is gripped by a locking plate set 
beneath its nut. Bolts 2?in and 33in long can 
be supplied with the angle girder clips, and 
these bolts can be set in either of two 
positions, according to the size of the 
girder. 

It will be noted that with this design the 
girder clip can be removed without difficulty 
and reused as often as required. 


Licgut DELIVERY VEHICLES, LTD. 


Two light delivery vehicles of entirely 
new design are to be seen upon the stand 





Fic. 25—‘** By-VAN”*’ DELIVERY VEHICLE—LIGHT DELIVERY 


taken by Light Delivery Vehicles, Ltd., of 
Wolverhampton, a subsidiary company of the 
Turner Manufacturing Company, Ltd. These 
vehicles, the ‘‘ By-Van ” and the “ Tri-Van,”’ 
are intended to fill the gap between the 
ordinary delivery bicycle and the light van. 
In addition to their primary use for the 
delivery of parcels, they also have a wide 
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range of other applications and industrial 
uses. 

The “ By-Van,” (see Fig. 25) is 7ft long and 
2ft 7in wide. It is a two-wheeled vehicle of 
frameless construction, having a pressed steel 
body with a storage capacity for about 
5-75 cubic feet, or sufficient to take 14 cwt of 
goods. Its front wheel drive assembly is 
built upon a structure of heavy-gauge pressed 
steel members, and it can be easily detached 
as a single unit from the body of the vehicle. 
The power unit is a 148 ¢.c. Turner two- 
stroke petrol engine mounted directly above 
the front wheel, which is chain driven through 
a clutch and two-speed gearbox. The petrol 
tank carried on the handlebars takes 14 gallons 
of fuel, or sufficient to drive the vehicle for 
about 120 miles. 

A large hinged lid on which the saddle is 
mounted gives free access to the interior of 
the body. Prop stands adjacent to the foot 
rests on each side of the vehicle can be 
lowered by a light foot pressure to any 
desired position, where they remain. These 
stands automatically retract wher a short 
lever projecting from their brackets is 
depressed. Internal expanding brakes are 
fitted to both wheels, that in the front being 
hand, and that in the rear foot operated. 

The “ Tri-Van ”’ is a three-wheeled vehicle 
having a fabricated steel frame, on which is 
fitted the standard front - wheel assembly 
of the “ By-Van.”’ The rear section of the 
chassis is adaptable for the mounting of 
various types of body behind the driver. The 
standard body supplied at present is of 
pressed steel with a single rear door and is 
designed to carry loads of up to 3. cwt. The 
engine on this vehicle drives the front wheel 
through a three-speed gearbox giving 10 
m.p.h. in first, 15 m.p.h. in second and up 
to 30 m.p.h. in top gear. 


Included in the wide range of sheet metal 
working plant to be seen upon the stand of 
F. J. Edwards, Ltd., 359, Euston Road, 
London, N.W.1, is an open-fronted vertical 
section bending machine. This machine, 
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shown in Fig. 26, is designed for pro- 
ducing complete rings 
or segments 


in all 


kinds of angle, tee, channel, square, flat, 
or similar sections, and tubes, with the use 
of suitable rolls. 

The machine is driven by a 5 h.p. motor 
through reduction gearing designed to give 
a roll speed of 22 r.p.m. Drive is transmitted 
to all three of the rolls, which are mounted 
on horizontal shafts in the form of a pyramid. 
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The shafts and rolls are of alloy steel, the upper 
shaft being adjustable in respect to the two 
jower shafts, to permit its setting according 
to the radii being formed on the work, 
The centres of the two lower rolls are get 
closely together so that sections can be 
formed with a minimum length of flat 
at the start and end of the run through the 
machine. As the roll shafts are supported 





FIG. 27—MULTIPLE TURRET PUNCH—EDWARDS 


at one end only, completed rings can be 
freely removed from the opposite open end. 
Special adjustable hardened steel guides 
set at the side of the forming rolls are designed 
to prevent a section from twisting whilst 
being formed. 

A useful small hand-operated bench ma- 
chine, which can be used to punch holes in 
twelve sizes from }in to fin diameter in sheet 
metal is now being made by the company. 





FIG. 26—SECTION BENDING MACHINE—EDWARDS 


This machine—see Fig. 27—consists of a 
heavy U-shaped frame in which are mounted 
an upper and a lower turret on a central 
shaft. The upper turret carries twelve 
punches, and the lower turret twelve corres- 
ponding dies. The two turrets rotate in 
unison and can be turned to bring the selected 
size of punch beneath the ram. A groove in 
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the face of the ram locates on the top of the 
selected punch when the machine is ready 
for use. Guides in which the punches slide 
act as vertical strippers and prevent distor- 
tion of the material. The handle can be 
adjusted to give the required leverage accord- 
ing to the thickness of material being 
punched. 


ALFRED Herpert, Lrp. 


In addition to two stands devoted mainly 
to plastic moulding machines and diecasting 
machines and equipment, Alfred Herbert, 
Ltd., of Coventry, is exhibiting a wide range 
of its well-known small tools and measuring 
equipment at Castle Bromwich. 

A new 125-ton transfer moulding press, 
built by T. H. and J. Daniels, Ltd., is shown 
in operation moulding electrical parts by 
the transfer process. This machine is hydrau- 
lically operated with its own self-contained 
pumping unit and is fitted with a mould 
on 20in square electrically heated platens. 
In it the transfer of the moulding material 
is effected by a double-acting 28-ton transfer 
cylinder, which operates from below the 
table. 

Adjacent to the moulding press can be 
seen a preforming machine making tablets 
from phenolic and urea moulding powders. 
This machine produces tablets up to I}in 
diameter by 1}in thick at a rate of from 20 
to 60 per minute. 

A new British-built Reed-Prentice die- 
casting machine exhibited is suitable for 
producing aluminium pressure diecastings 
of up to 34 lb, brass castings up to 7 Ib, and 
magnesium alloy castings up to 2-3 lb. 
It has a locking pressure of 130 tons, which 
makes possible the casting of large areas, 
and a pressure of 9000 lb per square inch 
is obtained on the metal with a standard 
2in diameter plunger. 

Core pulling equipment is built into the 
machine and a four-way valve in the hydrau- 
lie circuit controls the auxiliary core-pulling 
cylinders. This valve is connected to a 
three-way block, which can be fitted to 
either the moving or the fixed head, and the 
core-pulling cylinders are piped to the 
connection block—an arrangement which 
eliminates the use of flexible tubing. 

A large nitrogen accumulator bottle en- 
sures rapid injection with a minimum drop 
in pressure. This machine can be easily 
converted to gooseneck operation by fitting 
a “hot end” conversion unit for moulding 
zinc base materials. 


TURNER BROTHERS (BIRMINGHAM), Lp. 


A machine for cutting teeth in hand- 
saws and strip-saw blades, which is a recent 
addition to the plant made by Turner 
Brothers (Birmingham), Ltd., of Cleveland 
Street, Birmingham, 19, is illustrated in 
Fig. 28. This toothing machine is self- 
contained with its own motor and has a high 
working speed. 

The machine is driven through vee-belts 
by a two-speed motor, giving 150 or 300 
working strokes per minute. Power is 
transmitted through a key type clutch, 
designed to ensure that the ram always 
stops at the top of its stroke. The clutch 
mechanism is interlocked with a brake, 
which acts on the countershaft when the 
clutch is disengaged, and this brake prevents 
any over-run. 

The material to be toothed is fed by two 
pairs of spring-loaded feed rolls, one on each 
side of the ram. When introducing a new 
strip a treadle near the base of the machine 
can be operated to open the feed rolls. 
The spring-loading of the rolls is balanced 
and can be adjusted by a single screw below 
the bed of the machine. Feed is imparted 
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to the rolls by means of ratchets driven 
from a variable-throw crank at the rear 
end of the crankshaft. A selection of five 
ratchet wheels is provided. The required 
ratchet is daniel by moving the pawl 
plunger along its slot, and the number of 





FIG. 28—-TOOTHING MACHINE—TURNER 


teeth picked up on the ratchet can be adjusted 
by means of the variable-throw crankshaft. 
The ratchets normally provided give a 
wide variety of notchings, ranging from 
three points per inch, i.e., @ maximum pitch 
of }in, to twenty-five points per inch. 
Alternative sets of ratchets can be supplied, 
giving intermediate or higher numbers of 
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cut parallel saws up to 4in wide only. On 
it the material to be toothed is held against 
the back stop by a pair of spring-loaded 
rolls. The position of these rolls is 
adjusted by the handle mounted above 
them to suit the width of the strip. The 
spring pressure is released for feeding new 
strip by lifting the handle at the front of 
the machine, 

A second type of machine is designed for 
cutting both parallel and taper saws (hand 
saws), and on it one handle only is used to 
control the rolls for holding the saw 
against the back stop. 


THOMAS SMITH AND Sons (RopiEy), Lrp. 


A prominent exhibit amongst the heavy 
contracting equipment at the Fair is a mobile 
excavator crane, made by Thomas Smith and 
Sons (Rodley), Ltd., of Rodley, Leeds. One 
of the earlier cranes of this type was described 
in THE ENGINEER of May 24, 1946. 

The crane is mounted on an eight-wheeled 
lorry chassis, the design being such that it 
has the full mobility of a normal heavy lorry 
and can be economically transported at 
short notice between distant working sites to 
be used for brief periods where the erection 
of a permanent crane of similar capacity 
would not be justified. The machine has a 
jib of tubular construction, 30ft long, which, 
by the addition of 15ft sections, can be 
extended to 90ft. It is capable of lifting 
from 12 tons at 10ft radius with a 30ft jib to 
1 ton at 50ft radius with a 90ft jib. 

When the crane is stowed for transport, as 
shown in Fig. 29, it has an overall height 
of 13ft 6in and weighs some 22 tons. With 
the use of auxiliary equipment it can be 
arranged to operate as a two-line grab, a pile 
driver or an excavator. 

The superstructure of the crane is fully 
revolving and rotates in a large-diameter 
“live ” ring of tapered rollers. It is held on 
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FiG. 29—MOBILE EXCAVATOR CRANE—-SMITH 


points per inch, or to give metric pitches up 
to the same maximum size. 

The machine shown in the illustration is 
designed to cut vee-notch teeth and if 
required various types of teeth can be 
cut by adjusting the angular setting of the 
machine. Provision is made for taking 
up height in the punch-holder and the die 
insert after regrinding. 

The depth to which the tooth is cut into 
the material is set by the adjustment of a 
screw at the back of the machine. This 
screw sets the position of hardened 
guide plates at the back of the feed rolls, 
so that the teeth may either be cut in the 
extreme edge of the strip or overcut, to 
reduce the effective width of the strip. 

The machine illustrated is designed to 





the lorry frame by a central spigot and three 
heavy hook rollers, two at the rear and one 
at the front. When it is in operation the 
weight of the crane is removed from the 
wheels of the lorry by means of retractable 
beams and screw jacks. 


Morgan CRUCIBLE Company, LTD. 


A rotary crucible furnace specially designed 
to overcome the difficulties of melting swarf, 
metal powders and fine machine turnings, 
is one of the most recent additions to the 
furnaces made by the Morgan Crucible 
Company, Ltd., Battersea Church Road, 
London, 8.W.11. 

This furnace is fitted with a bottle-shaped 
crucible and in operation is tilted so that 
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the crucible axis is at an angle of 45 deg. 
to the vertical. As the body and the crucible 
rotate an oil or gas-burner fires downwards 
through the cover, which is stationary. 
With this arrangement the charge is turned 
over continuously and dipped repeatedly 
into the molten pool formed as the metal 
melts. 

The ‘ Morganite”’ unit seal for small, 
low-pressure pumps has recently been deve- 
loped from the ordinary carbon seal. It 
consists of the carbon seal bonded to an 
acid-resisting synthethic rubber cup, in 
which a stainless steel spring is fitted ‘to 
supply the required sealing pressure. 

The seal is effective for either vacuum or 
pressure, which can work in either direction 
relatively to the seal. A normal working 
pressure of 5 lb per square inch or a vacuum 
of 10in of mercury allows ample margin of 
safety. 

The seal is suitable for use with oil, para- 
ffin, hot water, and chemical liquids within 
the resistance of rubber. It can be employed 
rotating with the shaft, so that it revolves 
against a stationary counterface, or it can 
remain stationary in its housing, pressing 
against a revolving counterface. 

Owing to the low inertia of the seal and 
the resilient nature of the rubber cup, the 
seal can follow and cope with small irregu- 
larities at speed. 

With this seal the housing can be ‘made 
shorter than usual and need not be machined 
to close tolerances. 

The “‘ Reservoil ’’ porous metal oil-retain- 
ing bearings shown on this stand are used 
in a wide variety of applications to dispense 
with the need for applied lubrication. They 
are made by sintering special alloys to form 
@ porous structure, so that they hold up to 
30 per cent of their own volume of oil. 
The oil feeds to the bearing surface as it is 
required, and it is claimed that the porous 
texture ensures that while free oil is eliminated 
there arenodry spots. For this bearing there 
is a choice between “ Reservoil”’ sintered 
bronze and “ Reservoil”’ sintered iron. The 
two types are generally similar in character- 
istics, but while sintered bronze is nor- 
mally used, sintered iron is able to sustain 
heavier loads. 


WESTINGHOUSE BRAKE AND SIGNAL 
Company, Ltp. 


The working exhibits on the stand of the 
Westinghouse Brake and Signal Company, 
Ltd., 82, York Road, London, N.W.1, 
include a selection of air brake equip- 
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dried, compressed and used for braking, and 
then, instead of being exhausted to atmo- 
sphere, is returned in the circuit and used 
again. 

The diagram Fig. 30 shows the lay-out of 
& typical installation based on the new 
design. In many respects the installation is 
based upon the firm’s standard equipment 
with necessary additions to form the ‘“ closed 
circuit ” for the air. 

The compressor delivers air through a 
charging valve into a small compartment in 
the reservoir, where it builds up rapidly to a 
working pressure which permits movement of 
the vehicle without undue delay. Once this 
pressure has been attained in the small reser- 
voir the air is automatically passed into the 
main chamber, where it builds up to full 
working pressure. Under normal conditions 
the air is exhausted after a brake application, 
but in this system it is led to an exhaust 
reservoir, from which the air compressor is 
supplied. In order that the air used in the 
system shall be clean and dry, the original 
charge is first filtered and dried by being 
passed through a drier containing silica gel, 
through which any air required to make up 
for leakage during service is also passed. 

Two other working exhibits will prove of 
interest to colliery engineers. The first is 
pneumatic brake equipment for diesel mine 
locomotives and man-riding cars. The other 
is a set of mine traffic signals of the type it is 
intended to use to control trains over single 
lines of track. This system of mine traffic 
signals can be applied to any single line, and 
is demonstrated by means of tubs and an 
operator. The operator represents the loco- 
motive driver and tubs represent the 
trains. The exhibit is arranged to show how 
it is impossible to get more than one train 
in a section at one time. 

An interesting display of the company’s 
colliery plant, signalling and braking equip- 
ment has again been laid down on a 3000 
square feet site among the outdoor exhibits 
at Castle Bromwich. 

As last year, an automatic hoist is used to 
raise each tub in turn to the highest point in 
the gravity circuit and releases it to run on 
its journey. The tub is first steadied or 
checked by a single-sided tub retarder and 
then allowed to run down to the loading 
point. Here, by means of a tub controller, 
scotch blocks and ram, the tubs are moved 
under the chute end and pushed away as 
required, in conjunction with the operation 
of the chute, by one operator working the 
controls. From this point the tubs run on to 
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FiG. 30—CLOSED CIRCUIT 


ment designed particularly for use on trolley- 
buses. An important addition to this equip- 
ment is a new “ closed-circuit’ brake in 
which the air inhaled is first cleaned and 
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BRAKE—WESTINGHOUSE 


the tippler loading point, which is in effect 
similar to a decking point, the tubs being 
held by scotch blocks and pushed on to the 
tippler by a ram, all operations being kept in 
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strict rotation by means of interlocking of the 
apparatus. After leaving the tippler the tubs 
run on to complete their circuit, being speed 
controlled near the lowest point by a tub 
retarder and fed on to the hoist, one by one, 
by suitable interlocked automatic action of 
an axle counter and two pairs of scotch 
blocks. 

The makers point out that remarkable 
results have been achieved by new installa. 
tions of tub loading which have been put into 
service during the last year. At Mansfield 
Colliery, where mine cars are used, on one 
occasion as many as ninety-seven cars, each 
weighing 5 tons, were passed through the 
loading point in one hour under the control 
of one man. 


I.T.D., Lrp. 


The mechanical handling and _transport- 
ing equipment demonstrated at the Fair 
includes a new 15-cwt capacity fork-lifting 
“Stacatruc,” made by I.T.D., Ltd., 142, 
Sloan Street, London, S.W.1. 

This truck with the mast lowered has 
an overall height ot just under 7ft, and with 
the mast extended over I1lft. The 4in 





FIG. 31—ELECTRICALLY OPERATED FORK 
Lirt TrRucK-—I.T.D. 


wide forks are 32in long and can be spaced 
on the lifting frame to suit the load to be 
raised. 

The truck is driven by a Ford 10 h.p. engine, 
through a standard clutch and a gearbox, 
giving a single forward speed of 7 m.p.h. 
and % reverse speed of 6 m.p.h. A gear pump 
feeds the hydraulic lifting and tilting cylin- 
ders, which give a vertical lift of 12ft in 
20 seconds. This lifting gear has a 14 deg, 
forward tilt and a 7 deg. backward tilt. 

Also exhibited for the first time is the 
[EH/9 battery-operated fork-lift truck made 
by I.T.D., Ltd. This machine—see Fig. 
3l—has a lifting capacity of 2500 Ib up 
to a height of 9ft, or 2000 Ib from 9ft to 12ft. 

On this machine the 3} h.p. traction motor 
and differential are mounted as a complete 
unit, the drive being taken through a splined 
coupling, a worm and wormwheel, and a 
car type differential, which is linked to the 
main drive wheels by halfshafts. Fully 
laden the truck has forward and reverse 
speeds of six m.p.h. 

The hydraulic lifting and tilting cylinders 
are designed to give a vertical lift of ft 
in about 20 seconds, with 3 deg of forward and 
8 deg. of backward tilt. The hydraulic pump, 
valve gear and 4 h.p. pump driving motor 
are mounted on a single detachable unit on 
the truck. The lifting carriage supports 
the two forks, which are self-locking and 
easily detachable. The mast assembly 
consists of an inner and an outer frame, 
the outer frame being pivoted on the main 
casting which houses the differential drive 
at the front of the chassis. The inner frame 
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slides in the outer frame along which the 
fork carriage travels. Heavy roller chains, 
which support the carriage itself, pass over 
two grooved shoes on a crosshead casting on 
the lifting ram. 


R. H. Neat anv Co., Lrp. 


The main exhibit on the stand of R. H. Neal 
and Co., Ltd., Ealing, London, W.1, is a new 
6-ton lorry-mounted crane. The chassis is a 
standard Leyland “‘ Hippo,” specially adapted 
to take the greater side loads of the crane which 
slews through a full circle When on the road 
the jib faces forward, resting on the reinforced 
top of the driver’s cab, a chain being fitted 
to prevent rocking of the jib. 

The only departure from the standard Jorry 


chassis is the use of beams instead of the rear . 


bogie springs. By this arrangement deflec- 
tion is obviated and the wheels ride over 
normal irregularities quite smoothly in a 
forward and aft motion. The large-section 
tyres on which the machine runs can be 
deflated slightly for road travelling and for 
very long runs the beams can be removed and 
replaced by the springs. 

In working order the crane will lift 6 tons 
at a radius of 8ft without jacks or outriggers 
and the entire crane can travel at speeds up 
to 2 m.p.h. with this load suspended from the 
jib. 

The crane is the Neal type “QM,” diesel 
engine-driven ‘‘ Rapid ”’ crane. 


RAPID MAGNETTING MACHINE CoMPANY, Lp. 


The electro-magnetic separating and lift- 
ing equipment of the Rapid Magnetting 
Machine Company, Ltd., Lombard Street, 
Birmingham, 12, includes one of the ‘* Multi ”’ 
self-cleaning chute electric magnetic separa- 
tors. 

These separators are designed for the 
positive separation of coarse or fine iron 
from swarf, borings, and a range of other 





FIG. 32—-MAGNETIC WORK HOLDER—RAPID 
MAGNETTING 


granular materials. In these machines 
the material to be treated is fed into a hopper 
and the action of a jig-shaker feeds it evenly 
on to an inclined endless rubber belt. A 
series of staggered arrestors in the belt are 
highly magnetised when they pass over a 
powerful magnetic field consisting of a 
range of alternate polarity poles. The iron 
in the material is held by the arrestors 
until they pass out of the magnetic zone. 
At this point the iron is automatically 
released and deposited in a discharge chute 
on the underside of the machine. The 
non-magnetic material slides down the 
inclined belt and its contact with advancing 
arrestors is continued so that any iron re- 
maining after the initial separation is 
removed. 

A useful little work-holding device recently 
introduced by the firm is the ‘‘ Magna- 
Clamp,” which is illustrated in Fig. 32. 
With this device work is placed on a bench 
at the desired angle and the power supply 
to the magnet switched on to hold the 
component rigidly in position. A pair of 
magnetic protractor plates, arranged radially 
on each of the main pole faces, can be used 
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to facilitate the setting of work at an angle 
to the bench. When these protractor plates 
are locked they form part of the magnetic 
circuit and when closed form part. of the 
magnetic poles, which are designed to 
permit the setting of work at standard 
angles. 


AVELING-BARFORD, LTD. 


The largest roller on the stand of Aveling- 
Barford, Ltd., of Grantham, is a diesel-driven 
machine, fitted with a driver’s cab giving 
complete protection for the driver. In work- 
ing order, without extras, it weighs 23,500 Ib 
and has a rolling width of 5ft 8in. This 
machine is fitted with a pressure balancing 





Fic. 33—%-CuBIC YARD DUMPER—AVELING- 
BARFORD 


device, which enables equal pressure to be 
given on all three rolls or maximum pressure 
exerted on the rear rolls. 

A small pedestrian-controlled dumper, 
called the “‘ Dumpling,” has been designed for 
use on housing sites for the conveyance and 
dumping of building materials. It is mounted 
on three wheels and has a capacity of half a 
cubic yard of earth, or 7 cubic feet of wet 
concrete. It is driven by an air-cooled, four- 
stroke engine, developing 3-85 b.h.p. at a 
governed speed, corresponding to a speed 
of 24 m.p.h. Steering is by means of a 
large-diameter handwheel, mounted on a 
horizontal shaft at convenient height, and 
the control, which is effected by a single 
lever operating both the clutch and trans- 
mission brake, is so arranged that the 
brake is automatically released as the clutch 
is engaged for either direction of travel. 

The ‘‘ Dumpling,” illustrated in Fig. 33, 
has a turning radius of 5ft 6in and its overall 
dimensions are : length 6ft 5in, width 4ft 1lin, 
height 3ft 4}in. 

The ‘‘ Calfdozer,” a small fully tracked 
machine, is powered by an 8 h.p. engine and 
equipped with a 4ft 6in wide blade which can 
be swung to either side for angledozing. Itis 
steered by controlling the tracks. 
fitment recently introduced on this machine 
is a two-tine ripper, which is interchangeable 
with the blade and is designed to break up 
surfaces that are too hard for the blade to 
penetrate. 


ENGLISH STEEL CORPORATION, LTD. 


A typical example of the heavy products of 
the English Steel Corporation, Ltd., of 
Sheffield, is a hollow-forged high-pressure 
boiler drum which occupies the whole of one 
side of this firm’s stand. This drum, com- 
plete with nozzles, tube holes and manhole 
covers, is 26ft long, 3ft bore and weighs 
over 13 tons. Although limitations of space 
only permit the showing of a drum of this size, 
it is a useful example of the hollow-forged 


A new 
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type of boiler drums, with bores up to 5ft 
diameter and weighing up to 65 tons, in the 
manufacture of which the company has 
specialised for a number of years. 

Being exhibited for the first time is a range 
of rock bits for the deep drilling of bore- 
holes for oil. These, like the selection of 
kellies, drill collars, &c., also shown, are made 
under licence from the English Drilling 
Equipment Company, and in the past were 
almost a monopoly of the United States 
Each rock bit consists essentially of a steel 
body in which there rotates a number of 
toothed cutters, the rotary motion of the 
cutters being obtained from the pressure of 
the entire revolving bit on the rock. The 
cutters are mounted on ball and roller bear- 
ings, and on their teeth are welded tungsten 
carbide tips to increase their resistance to 
wear. 

In addition to a range of laminated 
and coil springs for vehicles, this company 
is elso showing many typical examples 
of the small tools made at its Openshaw 
works. 


Murex WELDING Processzs, Lp. 


An item of interest among the exhibits of 
Murex Welding Processes, Ltd., Waltham 
Cross, Herts, is a single-operator air-cooled . 
transformer unit which has been specially 
developed to meet the demand for a low- 
input arc-welding equipment suitable for 
use in small engineering works, garages and 
on farms. 

Our illustration (Fig. 34) gives a general 
view of the equipment which comprises a 
10-5-kVA, air-cooled transformer with class 
B insulation, housed in a sheet metal cabinet 
and complete with current regulator. The 
single-phase, 50 c/s primary winding has 





Fic. 34—175A TRANSFORMER WELDING 
EQUIPMENT—MUREX 


tappings to suit 200V, 210V, 220V, 230V, 
400V, 420V, 440V and 460V, and the 
secondary output is 15A to 60A at 90V and 


> 44A to 175A at 60V. 


Three rotary control switches are provided 
as shown in the illustration. The upper 
switch is for selecting either the 60-V or 
90-V secondary circuit, the central switch 
gives coarse current adjustment, and the 
lower switch gives fine current adjustment. 
With this combination of three switches, 
thirty-two settings can be obtained between 
15A and 175A. 

A 5 yard length of flexible cable connects 
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the electrode holder to the appropriately 
marked terminal on the left of the cabinet. 
The right-hand terminal has a wing nut for 
connection of the earth and work lead. 
Among the new electrodes shown on the 
same stand is the ‘‘ Cinex ” electrode, which 
is designed for the welding of cast iron with- 
out pre-heating. It is stated that this 
electrode can be used in all positions and that 
it produces an easily machineable deposit 
since it is not hardened by combination with 
carbon. Another new electrode, known as 
Murex “Bronze 44,” is an _ all-position 
electrode for use on d.c. supplies, for welding 
joints in the commercial varieties of brasses 
and bronzes (with the exception of aluminium 
bronze), and also for welding these metals to 
steel. In operation and arc action “ Bronze 
44 ” is similar to the mild steel electrodes. 
Two new electrodes which have had 
extensive field trials have been added to the 
established range of Murex hard facing 
electrodes. One of these is the “ Hardex 
800.” This electrode is for application on 
mild or medium carbon steel machine parts 
and yields a deposit giving hardnesses up to 
800 V.P.N. in the as-welded condition. The 
other new electrode, the “ Hardex C.H.R.,”’ 
yields a corrosion and heat-resisting deposit 
specifically designed for hard facing parts 
exposed to abrasion at high temperatures, 
e.g., coke-oven pusher rods mening; at 
approximately 1100 deg. Cent. 


ELEcTRIC FURNACE Company, LTD. 


The new r.f. generator shown by the 
Electric Furnace Company, Ltd., Weybridge, 
Surrey, can be employed for a variety of 
purposes. In the present instance it is 
coupled to a progressive hardening station 
for lawn mower cylinder cutters and bottom 
blades. A heater station of this kind can 
be used for a number of hardening applica- 
tions involving the movement of the inductor 
relative to the work, e.g., rocker shafts, 
small camshafts, &c. 

The progressive fixture is driven by a d.c. 
motor with an electronic controller; the 
speed of the movement can be predetermined, 
and can, if required, be altered during the 
stroke. It can be stopped in any position 
for a specified time, if intermittent hardening 
is required. A fast return speed is provided. 
The quench can be controlled for any required 
period by the timer incorporated in the 
rectifier, and can be continuous or inter- 
mittent as desired. 

This equipment, which is housed in a 
substantial sheet steel cubicle, employs a new 
induction heating generator embodying a 
group of silica envelope valves specially 
developed for industrial use. To achieve the 
desired standard of reliability the com- 
ponents are liberally rated and automatic 
control of critical circuit condiditions is 
provided. 

The incoming electricity mains are con- 
nected to a filter designed to suppress any 
interfering radiation from the equipment 
which might pass into the supply system. 
A key-interlocked isolator with high ruptur- 
ing capacity fuses controls the supply to the 
input auto-transformer, which is provided 
with an off-load tap-change switch. The 
tap changer provides three levels of power to 
cater for long periods of running at reduced 
output, and provision is also made for the 
adjustment of the mains input voltage within 
a range of 380V to 440V. 

A contactor is provided between the 
auto-transformer and the main power trans- 
former for “on” /“ off” switching. This 
éontactor is used for isolation under fault 
conditions, and is controlled by means of 
push buttons on the equipment, with provi- 
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sion for an external emergency “ off ” button. 
The main isolator and auto-transformer tap 
change switch are interlocked with the main 
contactor to prevent operation under load. 
Indicator lights show when the isolator is 
closed, and whether the main contactor is 
on or off. 

The main high-voltage rectifiers are of a 
new grid-controlled pool-cathode type, utilis- 
ing one valve per phase, and are arranged 
in an automatic voltage control circuit pro- 
viding the oscillator with a voltage supply 





Fic. 35—Box-TYPE CYCLONE FURNACE—EFCO 


held constant by a reference voltage, which 
can be varied over a wide range of output 
power by means of a finger-tip control knob. 
This circuit will hold the output voltage 
constant, irrespective of mains input changes 
over a range of plus or minus 15 per cent 
at 25kW output and plus or minus 5 per cent 
at 30kW output, thus ensuring a constant 
output power and consistent work from the 
equipment. 

The grid-control circuits are also used for 
all process switching and an internal electronic 
timer provides for heat, rest and quench 
sequences, which are easily adjustable through 
internal pre-set controls, the normally avail- 
able time ranges being 0-1 to 120 seconds 
heat, 0-1 to 10 seconds rest, and 0-1 to 120 
seconds quench. Similarly, when specially 
ordered, pre-set power levels can be set and 
automatically selected when demanded by 
the process. 

The oscillator section ucilises four radiation- 
cooled, silica-envelope triodes in parallel, 
these valves being capable of delivering 
40kW peak for short periods and 30kW con- 
tinuously. The valve anode supply voltage 
is comparatively low, having in mind the 
output power involved, and the valves have 
thoriated tungsten filaments, with conse- 
quent saving in auxiliary and standby power 
consumption. No water cooling is required 
for these valves, so that the provision of heat 
exchangers or of large quantities of mains 
water is obviated. 

As a step toward ensuring the long life 
of the oscillator valves special precautions 
have been taken with the control of filament 
current when switching on, the current being 
limited by an automatic control circuit to a 
value not exceeding the normal working 
current of the filament. As a further pre- 
caution, the circuit is arranged to control 
the power dissipated in the event of a cessa- 
tion of oscillation due to external or internal 
circuit conditions. This protection has been 
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achieved without the loss of output power 
associated with previously used methods, 
Finally, each valve is given overriding pro. 
tection by a high-speed overload relay which 
operates through the main contactor. Pro. 
vision is made for emergency operation 
at reduced power with three valves only 
in the event of failure of one. 

The heat radiated by the valves and other 
internal components is removed by filtered 
air, blown into the cubicle under slight 
pressure, thus preventing dust from accumu. 
lating and causing performance deterioration 
or breakdown. <A temperature interlock 
operates the protective arrangements should 
the internal temperature rise above a safe 
limit. 

Output terminals are available at a con. 
venient point on either the front or the back 
of the equipment. Water to cool the load 
coils is introduced via connections within 
the cubicle, and protection is provided against 
water failure. All auxiliaries are operated 
at 110V to ensure safety, particularly when 
brought out on wandering leads for remote 
operation. 

Opening of the main contactor due to a 
fault causes the main ‘‘ on” push button to 
be locked out of circuit, and a resetting 
operation is necessary before operation can 
be resumed. Inadvertent operation under 
partial fault condition cannot, therefore, 
occur. A comprehensive system of fault 
indication by means of an internal panel of 
lamps is provided, so that in the event of a 
fault occurring, very rapid diagnosis is 
possible. 

Another exhibit on this stand is an Efco- 
Lindberg box-type cyclone furnace. This 
equipment is being built in this country by 
the Electric Resistance Furnace Company, 
Ltd. (a subsidiary of the Electric Furnace 
Company, Ltd.), under a licence arrangement 
with the Lindberg Engineering Company of 
Chicago, Illinois. 

The furnace shown (Fig. 35) has a work 
chamber measuring 20in wide by 30in long 
by 18in high. This equipment is designed 
primarily for toolroom tempering, but the 
furnace may also be used for all low- 
temperature operations up to 700 deg. Cent. 





FIG. 36—HIGH - TEMPERATURE SINTERING 
UNIT—EFCO 


By using the Lindberg cyclone forced con- 
vection principle of heating and recirculat- 
ing the air, this box furnace ensures a rapid, 
uniform transfer of heat to the work, regard- 
less of its position in the work chamber or 
the density of loading. 

The air-circulating motor-driven fan and 
the heater unit are mounted in a separate 
chamber away from the work chamber, thus 
protecting these parts from accidental injury. 

Element replacement can be made quickly 
(without disturbing the charge or cooling 
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the load) by merely lifting out the element, 
which is suspended on a block, and slipping 
a spare element into place. Removable 
open-grate shelves permit of easy passage 
of the fan-driven air through the charge. 
By arranging the shelves to suit a variety of 
work, areas are made available to accommo- 
date larger size pieces for heat-treating. 
These box furnaces are available in a wide 
range of sizes, and in two temperature ranges 
up to 850 deg. to 1300 deg. Fah. 

Another furnace shown is a high-tempera- 
ture sintering unit for use up to tempera- 
tures of 1700 deg. Cent. This equipment, one 
example of which is shown in Fig. 36, is 
built in a wide range of sizes from lin dia- 
meter tubes to 5in diameter tubes, with 
molybdenum-wound heating elements. One 
feature of the sintering furnace is that the 
tube and element can quickly be removed 
for replacement when this becomes necessary. 

An infinitely variable transformer, integral 
with each equipment, is housed underneath 
the furnace chamber. 


BRITISH GAS COUNCIL 


Some interesting demonstrations have been 
arranged on the stand taken by the British 
Gas Council, 1, Grosvenor Place, London, 
8.W.1, to show recently developed gas 
appliances and processes which are now 
available. 

An exhibit of a tube-heating furnace 
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FIG. 37-ARRANGEMENT OF GAS IMMERSION 
HEATER UNIT—B.G.C. 


demonstrates the experimental work which 
has been carried out by the City of Birming- 
ham Gas Department on the continuous 
heating of constant section stock. For the 
exhibition, tubular stock is employed, and 
the tube is passed through a small furnace 
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having a heated length of 8in and a dia- 
meter of 3in. 

The method of heating requires a high 
rate of heat transfer, which is achieved 
by forced convection and by radiation. 
Convection is enhanced by using a high 
gas velocity in the annulus between the 
stock and the furnace wall, and radiation 
is increased by using a furnace wal] tempera- 
ture considerably higher than the stock 
temperature. 

The furnace is designed to operate at 
about 1400 deg. Cent., and it is intended 
to heat stock to about 800 deg. Cent. The 
furnace temperature is controlled and the 
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in the drawing we reproduce in Fig. 37. 

The high rates of heat transfer possible 
with the vertical slender town gas-fired 
immersion heater tubes make large heat 
inputs available in small compass for indus- 
trial water heating or soft metal melting. 
Town gas is used at low pressure, equivalent 
to lin water column upwards, air for com- 
bustion being induced by an electric fan. 
On commercial installations the air suction 
is controlled in step with high and low gas 
rates so as to secure maximum economy. 

The immersion tubes used in this appliance 
may be arranged vertically or at any angle 
to the vertical, the flame being induced into 





Fic. 38—GAS-FIRED IMMERSION HEATING AND GALVANISING BATH-—B.G.C. 


stock temperature is determined by its 
speed of traverse through the furnace 
enclosure. 

Owing to the small size of the furnace in 
relation to the load, the generally accepted 
systems of high temperature furnace con- 
trol were not considered suitable and special 
means were developed. This apparatus 
consists of a loop of small bore tube in the 
furnace enclosure, through which dis- 
tilled water is pumped at a constant rate 
and at a constant inlet temperature. The 
temperature of the water as it emerges 
from the coil is dependent on the heat 
picked up in the furnace through the walls 
of the small bore tube, and is, therefore, 
determined by the temperature at which 
the furnace is operating. The hot water 
operates a bimetallic thermostat, which is 
arranged to control the air and gas supply 
to the furnace. 

The furnace enclosure is lined with a 
high alumina refractory material surrounded 
by a high temperature insulating refractory. 
The burner system is of the normal type 
and operates on air at 1 Ib per square inch 
and gas at normal town’s pressure. The 
air/gas ratio is controlled and is supplied 
to a manifold fitted with twelve heat- 
resisting steel nozzles, which fire tangentially 
through the 3in diameter enclosure. The 
alumina lining is built up in twelve sections ; 
each section being fired by one of the burner 
jets, and the lining incorporates a burner 
tunnel and a flue aperture sufficient to 
exhaust the products of combustion from 
the burner. 

A demonstration of gas immersion heating 
shows how well this process is suited to use 
in offices, flats and industrial work. 

The simple, straightforward lay-out of 
one of these immersion heaters can be seen 





an adjustable refractory system, the pro- 
ducts of combustion returning, by way of 
the annulus between the inner refractory 
system and the outer tube, to the extraction 
point above the medium being heated. 

The standard commercial immersion heater 
unit has an outside diameter of 3in and a 
maximum rating of 0-75 therm (75,000 
B.Th.U.) per hour. Units can be arranged 
in parallel at 3}in centres, the heat input 
per foot length of tank or container being 
of the order of 2-5 therms per hour or equi- 
valent to 75 B.O.T. units per foot per hour. 

The system is already in successful use 
on town-gas-fired galvanising baths, in which 
zinc is maintained at a temperature of 
450 deg. Cent., plus or minus | deg., and 
the efficiency of transfer from the immersed 
heater elements is stated to be nearly 70 
per cent. In Fig. 38 is illustrated a gal- 
vanising tank fitted with the ‘immersed 
heater units. 


GENERAL ELECTRIC COMPANY, LTD. 


An extensive range of flameproof electrical 
equipment for use in explosive surroundings 
is exhibited by the General Electric Company, 
Ltd., Magnet House, Kingsway, London, 
W.C.2. The display includes flameproof , 
oil-immersed switchgear, automatic flame- 
proof gate-end switchgear, oil-immersed re- 
versing contactors and a portable mining 
sub-station. 

This mining sub-station is a self-contained 
175-kVA unit, comprising a transformer, 
complete with a high-tension isolating switch 
mounted at one end and low-tension cir- 
cuit breaker and cable boxes at the other, 
all of these items being Buxton certified. 
The equipment complies fully with current 
mining regulations, including the new Draft 
Mines Regulations, where they relate to the 
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exposure of live metal to atmosphere and 
to the total oil quantity, which is below 50 
gallons, in sizes up to 200kVA. 

Another exhibit takes the form of three 
F.M.U.2 automatic flameproof gate-end 
panels, mounted together to form a three- 
panel switchboard. Switchgear of this class 
is primarily intended for the control of motors 
driving coal-cutters, loaders and conveyors, 
working at the coalface. This equipment 
carries the Ministry of Fuel and Power 
certificate for flameproof worthiness (Groups 
1 and 2), and is therefore suitable for use 
both in fiery mines and in the oil-fuel industry 
in petroleum-laden atmospheres. These 
panels are designed for operation at any 
voltage up to 600V and at full load currents 
up to 80A and can be fitted with B.S.I. 
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100-A plug and socket suitable for a five-core 
trailing cable or alternatively with 100-A 
bolted plug and socket suitable for a three 
or four-core pliable armoured cable. 

A flameproof reverser, which is shown on 
the same stand, is suitable for control- 
ling the stator circuit of a.c. slipring 
motors up to 500 h.p., 3-3kV, on colliery 
haulage and similar services requiring fre- 
quent starting, stopping and reversing. 
A flameproof transformer with h.t. fuses is 
fitted to the side of the case to provide 110V 
supply for the operating coils, the coils being 
energised from a master controller, so that 
rapid opening and closing of the h.t. oil- 
immersed reverser contacts is assured irres- 
pective of the speed of operation of the lever 
controlling the rotor circuit. 


(T'o be continued) 
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N Friday morning, April 8th, the first 
paper to be taken was : 


SEA SPEED AND STEERING AS INFLUENCED 
BY THE DIFFERENCES IN HULL FORM 
BELOW AND ABOVE THE LOAD WATER 
PLANE AT REST 

By Captain Curist1an Biom 


SuMMaRY 

Demand for sea kindliness has directed the 
author’s attention to what really happens to an 
ocean-going ship at sea. Researches t 
constructors have developed a “ balanced form,” 
that should have potentialities for better sea speed 
and steering at sea. As the theory on which the 
“* law of balance ”’ is based has met with differences 
of opinion, an analysis of the details of the problem 
is submitted. The result of this analysis tends to 
prove the “ law of balance ” to be correct. Lessons 
learned from the analysis, which shorten the other- 
wise long and laborious work of altering lines, are 
submitted. Observations based on practical experi- 
ence are mentioned, and the detrimental influence, 
that want of balance will be likely to produce at 
sea, is discussed. 

As balanced forms often will require the lines 
which promise least resistance to the upright ship 
to be altered to a certain extent, research work by 
tank testing is as the only means to settle 
—as far as possible—whether the balanced form 
should be adopted, in view of the actual conditions 
at sea, so as to arrive at an overall optimum form. 

Three models have been investigated, and their 
different peculiarities given. 

In conclusions and suggestions for further research 
are given some alterations in procedure and design, 
some probable improvements accruing from 
balanced forms, and subjects for further 
consideration. 

An appendix gives details for calculations. 


DISCUSSION 


Captain J. P. Thomson said the paper 
gave a large amount of material for thought 
in designing a vessel. He recalled the 
behaviour of the lean vessel with an elliptical 
stern running before an Atlantic gale. The 
great danger was broaching to or pooping 
heavy seas, when serious damage was almost 
certain. The advent of the more recent 
model having a cruiser stern was a decided 
improvement, and that, together with the 
gyro compass and gyro quartermaster, made 
it possible for ships of the same tonnage as 
their predecessors to run comfortably through 
a gale in which previous ships would have had 
to heave to. The question arose whether 
the balanced form would be economically 
suitable for the carriage of cargo for 
instance, whether the advantages of improved 
steering and speed would compensate for 
loss of space and possibly the lack of other 
facilities given by a common form of vessel. 

Captain (E.) Illingworth, R.N., said his 
impression was that we were trying to attri- 
bute too much to the question of balance, 
too much in the sense that all that a system 


of examining balance should attempt to do 
was to improve a ship. It was not a system 
of ship design, but a draughtsman’s or 
designer’s means of checking on a certain 
aspect of ship desiga; if we tried to treat 
it as a system of ship design we should be 
doing something which was never intended. 
Yachting experience, even when related to 
big ship design, could to some extent bridge 
the gap in our knowledge between theory 
and practice in connection with steering. 
In spite of attempts to reproduce bad weather 
conditions in tanks, model experiments were 
usually conducted in comparatively calm and 
set conditions, whereas when yacht racing 
in bad weather one had rather special 
opportunities to study the behaviour of the 
vessels, regarding them as rather oversize 
models in relation to big ships, and par- 
ticularly to study their reaction to the use of 
the rudder. Both in sailing ships and steam- 
ships, down-wind conditions gave rise to a 
very peculiar form of rolling. As each suc- 
ceeding sea passed under a vessel, the roll 
became greater and gradually built up until 
something threw the sequence out of balance, 
when the vessel was gradually restored to the 
upright position and proceeded steadily 
until the process was repeated. That 
build-up he referred to as rhythmic rolling. 
Most definitely in a sailing vessel the less 
helm one could give her, the less would be 
the tendency to build up rhythmic rolling. 
His definite experience in the case of yachts 
was that the better balanced yachts, i.e., 
those which in still water required the least 
helm, were invariably those which would steer 
best down wind, and he could see no real 
reason why very much the same thing should 
not apply to bigger ships. Although ship 
balance was only one of many factors in 
ship design, it was nevertheless well worthy 
of consideration. 

Captain Blom intimated that he would 
reply fully to the discussion in writing. 

The next paper was : 
THEORETICAL STUDY OF A METHODICAL 

SERIES OF PROPELLER TESTS 
By Joun F. Leatuarp, B.Sc. 
SuMMARY 


The paper contains a summary of part of the 
work which the author has had the honour to carry 
out as holder of the 1851 Exhibition Commissioners’ 
Post Graduate Research Scholarship in Naval 
Architecture during 1947-48. 

The full programme of research consisted of : 

(1) The calculation of the performance charac- 
teristics of a systematic series of screws by the use 
of modern propeller theory. : 

(2) An investigation into the distribution of 
velocity, both in magnitude and direction, existing 
in the slipstream of a model screw. 

In the present paper, details are given of some 
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theoretical calculations carried out for the Dutch 
Tank B.4.40 screw. 

A brief description of the method of calculation 
based upon that contained in a published papor, js 
first of all indicated, followed by a summary of the 
various modifications adopted for the present work, 

The results are then discussed, and sugges‘iong 
put forward as to how the basic theory might be 
modified in order to eliminate certain discrepancies 
between theory and experiment. These modifica. 
tions are then tried out on the unity pitch ratio 
screw. 

Certain general conclusions, which may be drawn 
from the work done to date, are given at the end 
of the paper, but it will be appreciated that the 
author is still pursuing the mies, and further 
or modified conclusions may emerge at a later «ate, 


DIscussIon 


Mr. K. H. W. Thomas said that if the 
author’s calculations agreed closely with the 
experimental values, then it could reasonably 
be concluded that it was possible to replace 
methodical series propeller experiments with 
theoretical calculations, and it would no 
longer be necessary to carry out the long 
series of experiments on families of pro- 
pellers. Unfortunately, the results obtained 
by the author did not give sufficient evidence 
to enable such a conclusion to be drawn. 
Admittedly agreement between calculated 
and experimental K, and Ky values was 
encouraging over normal working slip ranges, 
but serious discrepancies existed between 
calculated and measured efficiencies in that 
range, and that was a most important con- 
sideration. While those discrepancies existed 
we must still regard the application of 
theoretical calculations with caution. A 
feature of the author’s results was that over 
large ranges the calculated values were less 
than those obtained by experiment. That 
suggested that the propeller losses were being 
overestimated, and it seemed rather unusual, 
particularly since certain small losses had 
been neglected in the theory. In view of 
the lack of sufficient aerofoil data for screw 
design and in view of the large amount of 
such data latent in the published results of 
methodical series of propeller tests, it seemed 
that a better approach might be to accept 
the limitations of theory and to analyse the 
available results by means of such a theory, 
obtaining relevant lift and drag data which 
could be used for designing screw propellers 
by means of that theory. Such data would 
necessarily contain the effects of the variation 
of correction factors for inflow and of blade 
interference. It might even be possible to 
deduce the characteristics of those factors 
from such an analysis. 

Mr. Leathard intimated that he would 
reply in detail in writing. 

On Friday afternoon, April 8th, the fol- 
lowing paper was presented :— 


SCREWSHAFT CASUALTIES—THE INFLU- 
ENCE OF TORSIONAL VIBRATION AND 
PROPELLER IMMERSION 


By S. Arcuer, B.Sc. 
SUMMARY 

The paper describes investigations carried out 
during the past two years by the research staff. of 
Lloyd’s Register of Shipping with a view to deter- 
mining the principal factors underlying the many 
screwshaft failures in the “ Liberty” class of 
vessel. Statistical inquiry is made into the cir- 
cumstances of more than 100 cases of propeller 
losses at sea during the past three years, and the 
character of typical fractures is illustrated and dis- 
cussed. The investigations have included the cal- 
culation and measurement of torsional vibration 
stresses, estimation of bending fatigue stresses, and 
consideration of the fatigue strength of the keyed 
propeller assembly in the light of published experi- 
mental data, and have led to a close study of pro- 
peller immersion as affected by deficiencies believed 
to exist in ballast capacity. 

A “synthetic ” racing test is described, as carried 
out on a moored “ Liberty ” -_ heavily trimmed 
by the head for the purpose of measuring severe 
torsional vibration stresses occurring above the 
engine service speed. 

The conclusion is reached that failures have 
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primarily been the result of serious reduction in the 
fatigue strength of the shaft on account of severe 
overstressing in torsional and bending fatigue 
during periods of excessive racing occasioned by 
insufficient propeller immersion. In consequence the 
otherwise moderate torsional vibration stresses 
occurring near the maximum designed service 

d of the engines have often been enabled to 
pring about early failure. The paper concludes 
with recommendations for the provision of increased 
water-ballast capacity in this class of oil-burning 
vessel and for the avoidance of continuous operation 
on the torsional vibration critical near the service 
8 ped. 

The appendices include a theoretical treatment, 
believed to be novel in application, of the general 
case of torsional vibration of a damped two-mass 
system, with details of a convenient method of 
rapidly deriving propeller damping factors, to- 
gether with a discussion of various precautions 
against the damaging effect on screwshafts of tor- 
sional and flexural vibration. 


DIscussIoN 


Dr. Ker Wilson, referring to the author’s 
illustration of the details of the ‘“ Liberty ”’ 
propeller shaft tail end, made the following 
suggestions for improvement of the mechani- 
cal design :— 

Provision ot a flat at the top end of the 
keyway to prevent fretting in that sensitive 
zone; provision of well-formed radii on 
the edges and corners of the keyway ; 
provision of a slight differential fit between 
the hub and the shaft cones, to make sure 
that a good fit was obtained, particularly 
at the larger end ; provision of an undercut 
at the larger end of the cone, coupled with 
the provision of an overlap for the shaft- 
liner and the hub (overlapping of the tightly 
fitted parts would prevent a fatigue crack 
from starting in what would otherwise be 
regions of heavy clamping pressure); _pro- 
vision of an improved rubber seal, of which 
he showed three designs ; and provision of a 
plain counterbore, with well-formed edge 
radius, to receive the tap bolts which secured 
the key. It should reduce the risk of cracks 
in that region. Asking for particulars of 
the types of governor available for control- 
ling racing, he said it would appear from 
published information that one of the most 
effective “governors” for that purpose 
was an exhaust steam turbine. Such an 
arrangement prevented not only racing but 
also increase of torque when the propeller 
was immersed and the ship was labouring 
in heavy weather. 

Mr. A. R. Gatewood (Chief Engineer Sur- 
veyor, American Bureau of Shipping), on 
whose behalf a written contribution was 
presented by Mr. W. Lowe, wrote that 
the author’s investigation of propeller 
shaft stresses during racing had done much 
to clarify the significance of that type of 
loading in propeller shaft failures. There 
was no doubt that repeated heavy overloads 
caused by racing might start a fatigue crack, 
which could then propagate at normal ser- 
vice loading. In attempting to assess the 
importance of that factor, the records of 
“ Liberty ’’ ships fitted with governors of a 
particular design were examined. Those 
governors were actuated by water pressure, 
not by overspeeding, and were designed to 
operate before the propeller emerged from 
the water. The primary function was thus 
to anticipate and control racing in heavy 
weather. From the records of 161 vessels 
fitted with those governors, it was found 
that twenty-four typical propeller shaft fail- 
ures occurred after the governors were 
installed. In five instances the propellers 
were lost at sea, and in the other nineteen 
cases the shaft was condemned because of 
cracks at the forward end of the keyway. 
(Failures from other causes were not con- 
sidered typical.) In three cases new pro- 
peller shafts had been fitted when the gover- 
nors were installed, or immediately prior 
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thereto; and in two cases the shafts had 
been drawn for examination when the gover- 
nors were installed. From that it might 
be inferred that racing was not the principal 
or a necessary factor in those failures. That 
conclusion found supporting evidence in 
the surprising freedom from failure in the 
other shafting. As mentioned by the author, 
a search of the records of all ‘ Liberty ” 
ships classed with the American Bureau of 
Shipping revealed only nine crankshafts 
that failed by loosening of the shrink fit. 
Those considerations, coupled with the 
practical difficulties encountered in altering 
ballasting conditions, had led to the decision 
by the Bureau to reduce the engine speed 
to 66 r.p.m. under all loading conditions, 
unless alterations were made to the main 
propulsion system, which effectively removed 
the third order critical from the operating 
range. 

Dr. 8. Livingstone Smith (British Ship- 
building Research Association), noting the 
difficulties encountered by the author in 
attempting to assess the relative strengths 
of round-ended and sled-runner types of 
keyway under fatigue loading, said the fatigue 
tests of Thum and Peterson afforded some 
guidance to the designer, but, as the author 
had rightly pointed out, their results suffered 
from numerous limitations when we tried 
to apply them to the full size propeller shaft. 
In regard to some of the author’s figures, 
he said he did not know whether the experi- 
ments were made with the torque applied 
through the stress concentration or with the 
stress concentration in the middle of the 
shaft and the torque applied at the end, 
but he was certain that the results would 
be different in the two cases. The author’s 
Society was making a comprehensive inves- 
tigation for the British Shipbuilding Research 
Association on the torsional fatigue strength 
of full-size shafting, and the relative strengths 
of round-ended and sled-runner types of 
keyway was one of the problems to be 
investigated. On the question of shrink 
fits, Dr. Livingstone Smith commented on 
the author’s calculations to determine the 
relative strength of the shrink fits of the 
after l.p. crank webs in two different instal- 
Jations. In all probability his figures would 
give a reasonably true picture of the relative 
strengths in the two cases, but one felt the 
author himself would agree that his absolute 
values could only be regarded as very approxi- 
mate. We lacked the necessary experimental 
data to make such calculations with any 
pretence to accuracy, even when the shrink 
allowance and conditions of assembly were 
fully known. During the past two years 
or so the Royal Technical College had been 
carrying out a comprehensive investigation, 
for the Research Association, into that 
problem, with particular reference to failures 
in built-up crankshafts; there was every 
hope that it would place the design of 
shrink fits upon a more rational basis. The 
experiments had involved both small-scale 
and full-scale tests, the latter on full-size 
marine engine crankshafts. Drawing atten- 
tion to two points which had emerged so far, 
he said the first concerned the effect of shrink 
fit allowance on grip strength. The small- 
scale experiments had shown that there 
was a zone of uncertainty of shrink fit 
allowance, where it appeared the elastic 
limit was exceeded, and yielding and sub- 
sequent plastic flow occurred in the bore 
of the assembly. Further, the shrink fit 
used with full-size crankshafts appeared to 
correspond with the zone of uncertainty as 
determined in small-scale tests. Secondly, 
the experiments were carried out under 
static loading conditions, as were those of 
previous workers. So far we knew little or 
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nothing about the effect of pulsating load 
conditions such as occurred in marine engine 
crankshafts. Experiments were therefore 
being made under such conditions. 

Professor L. C. Burrill had been concerned 
with the design of replacement propellers. 
He remarked that it was evident that there 
was some torsional critical present in the 
ships concerned ; thus the first replacement 
propellers were made so that they developed 
the necessary power at 87 r.p.m. Many of 
them had been in service now for two to 
two and a half years, and so far as he knew 
they had been perfectly satisfactory. The 
later approach was that suggested by the 
American Bureau of Shipping, which involved 
reducing revolutions to 66 r.p.m. The manu- 
facturers had designed propellers, about 
thirty of which had been fitted so far, which 
developed the full power of 2500-2600 
ih.p. at 65-67 r.p.m. The propellers were a 
little larger than the originals ; and a better 
optimum diameter could be obtained with a 
bigger screw. The weight of the displace- 
ment propeller was half a ton less than that 
of the original propeller, and having altered 
the radial distribution of thickness, they 
had managed to reduce the radius of gyration, 
so that the mass moment of inertia of the 
entire propeller working at 66 r.p.m. was 
about 83 per cent of the mass moment of 
inertia of the original propeller. The 
engine builders had naturally co-operated, 
and had said that the engine could run at 
66 r.p.m. for the full power, particularly if 
some slight change were made in the cut-off. 
So far as he knew—and the experience was 
fairly broad, covering quite a number of 
shipowners—that was the better solution. 
The engine had been made to take the higher 
torque, the screw was running slower, 
from the propeller designer’s point of view 
it was more efficient, and the smaller moment 
of inertia propeller put the natural fre- 
quency up. Although the author had said 
that, if the ships were properly ballasted, 
changes in revolutions would not be required, 
Professor Burrill still felt that the solution 
he had mentioned was the better. In con- 
nection with the whole of the investigations, 
he felt that neither the solution from the 
other side of the Atlantic that it was tor- 
sional vibration, nor the solution from this 
side that it was the immersion of propellers 
that was the root cause of the trouble was 
the correct one. The sealing devices on the 
propellers constituted an important factor, 
whilst another matter which had not been 
considered was the fact that the tapers of 
the shafts were not always accurate and 
that the propeller did not mate all the way 
up the shaft. 

Mr. J. M. Murray was not sure that the 
author had proved that insufficient immersion 
was the primary factor. The introduction 
of the remedies mentioned in the paper had 
evidently done mucn to reduce the number 
of casualties, and unless there were a severe 
recrudescence of failures in the ships to 
which those remedies had been applied, we 
might conclude that lack of immersion was 
only one of the factors. 

Mr. J. Nicolaisen (Denmark) referred to 
some work he had been doing in the deve- 
lopment of a torsional vibration damper for 
“ Liberty ” ship propeller shafts. He had 
evolved a comparatively inexpensive means, 
which was rather different from the con- 
ventional means, and it was being tested at 
different draughts. The tests were not 
completed, but it appeared that it would 
effect appreciable reduction of stress when 
propellers were partly out of the water. He 
hoped to be able to submit a report when 
the tests were completed. 

Mr. G. Daniel, dealing with the point that 
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the failures were more likely to occur in 
the ballasted condition than in the loaded 
condition, suggested that that deduction 
did not appear to be very conclusive and, 
as Mr. Gatewood had mentioned, it did not 
seem to appeal very much in America. A 
matter which gave Mr. Daniel some concern, 
however, in connection with ballasting, 
was the rather vague or crude attitude in 
defining exactly the ballast condition at 
which we wanted to arrive. There was 
some who wanted perhaps 75 per cent of the 
propeller immersed, others thought that 80 
per cent should be immersed, and others 
urged that there should be full immersion. 
So that it seemed there was lack of scientific 
information as to the proper propeller immer- 
sion for service in cargo ships. He suggested, 
therefore, that there might be research to 
ascertain the most practical and satisfactory 
immersion of the propeller when the ship 
was in the ballast condition, having regard 
to all the conditions which required to be 
met. Fuel consumption was one of 
the factors that entered into’ the 
matter, and it might not be possible to 
solve the matter by purely mathematical 
investigation; failing that, it might be 
possible to carry out some tank tests, 
and if they were not conclusive, perhaps 
tests could be made on ships at sea. If 
all those lines of attack failed, it seemed 
that we must continue on the present ‘lines 
of trial and error, hit and miss, or practical 
experience. 

Mr. J. Jarvie (Chief Engineer Surveyor, 
Ministry of Transport) felt that it was 
important that the propeller key should be 
carefully fitted and the propeller tried and 
tried again on its cone to ensure that if there 
were any tightness it would be at the top 
of the cone and not at the small end of the 
shaft. That care meant a great deal in the 
life of a shaft. It was no great exaggeration 
to say that the fitter who discarded his scraper 
or file and drove the key into its bed with a 
4 Ib hammer did at that instant break the 
shaft. Within the last six months Mr. 
Jarvie had seen a shaft break because the 
propeller had been driven hard on the end 
of the cone and was barely gripping at the 
top. Emphasising that he had no intention 
to lay any blame on American yards, he 
said the ships in question were built and 
engined under very exceptional circumstances 
and they had more than fulfilled their des- 
tiny ; they had done a great job of work. 
But because it was expedient to do so, 
hundreds of their propellers were mass- 
produced, machined to a standard gauge or 
template, and pushed on to any shaft; 
that practice, with negligible fillets in key- 
ways, indifferently fitted keys and bad 
sealing were, in his opinion, the main con- 
tributory causes of ultimate failure. He 
felt they might be fairly sure that, with a 
propeller properly fitted on cone and key, 
the elimination of all stress raisers (amongst 
which the author had placed badly shaped 
keyways and all marks on the skin of the 
shaft) and perfect sealing (which latter was 
very important, for if sea water had access 
to a stressed shaft the endurance limit of 
the material was reduced), there would have 
been no unusual spate of shaft failures, 
so long as care were taken to prevent extreme 
racing. There was a record of at least one 
shaft failure, which had occurred at the 
reduced revs. of 68 r.p.m., which proved 
that if the shaft had been damaged by very 
high vibratory stresses during extreme racing, 
even for the shortest of periods, the ordinary 
torsion and bending in any propeller shaft 
would finish the job. 

Mr. Archer, replying to the discussion, 
referred first to the avoidance of stress 
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raisers and said that, as Dr. Ker Wilson 
had emphasised, the marine propeller shaft 
could possibly be improved in that respect. 
But it was felt that it would require careful 
tests on a large scale; as indicated by Dr. 
Livingstone Smith, such tests were in progress 
or were about to be commenced. 

The common, commercial type of governor 
for controlling racing had obvious limitations, 
in that it very often shut the stable door 
after the horse had escaped. Dr. Ker Wilson’s 
suggestion about the fitting of an exhaust 
turbine was a thoroughly promising one. 
With regard to Mr. Murray’s feeling that 
more experience should be obtained of 
speed reductions and various other means 
which had been recommended before we 
could say what was the cure for shaft failures, 
he pointed out that those recommendations 
had been in operation for about twelve 
months, and he felt that sufficient informa- 
tion had been gathered in that time to 
enable us to see that the avoidance of the 
operation of the tnird order critical was 
having an effect, even though there had 
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been a very substantial reduction in the 
number of “ Liberty” vessels in service. 
Supporting Mr. Daniel’s remarks, Mr. Archer 
recalled that in 1904 a Royal Commission 
had examined the practicability of applying 
@ light load line, but he understood that that 
was found not to be practicable. He did not 
think tank tests would be sufficient in them 
selves to prove what was the optimum pro. 
peller immersion. To begin with, he did not 
feel that we could reproduce the stress con. 
dition in the propeller shaft ; sea conditions 
were the best criteria of that. On Mr. 
Jarvie’s remarks, Mr. Archer said he had 
seen how the “Liberty” ships raced in 
heavy weather, and he had spoken to the 
masters and engineers of quite a number of 
those vessels and there was evidence that 
that class of vessel was unusually prone to 
heavy racing. Hand-fitting and attention 
to machining details in the propeller assembly 
were matters of the utmost importance, and 
the surveyors and engineers could not pay 
too much attention to having those matters 
just right. 


Refractory Concrete 


By A. E. WILLIAMS, F.C.S. 


EFRACTORY concrete results from the 

mixing of aluminous cement with an 
aggregate having high refractory properties. 
In recent years it has been successfully 
applied to the construction of large mono- 
lithic units, as a foundation for furnace 
structures, and to other purposes for which 
different refractory materials have hitherto 
been used. It also Jends itself readily to the 
fabrication of pre-cast blocks of any desired 
shape. Under load, at temperatures up to 
1300 deg. Cent., it remains stable ; while if 
chrome or chrome-magnesia aggregate is 
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25 Ib per square inch 
Ciment Fondu/chrome atin’ concrete 15% cement 
Rate of heating . . 10 deg. Cent per minute 
Initial deformation 1545 deg. Cent 
Crossed zero 1630 deg. Cent 
10% collapse 1640 deg. Cent 


FIG. 1—REFRACTORINESS UNDER LOAD TEST 


employed the concrete will withstand a 
working temperature of 1600 deg. Cent. 

Refractory concrete has several advan- 
tages over other forms of refractory material. 
For example, no pre-firing is needed, as is 
the case with ordinary clay-bonded refrac- 
tories ; and it may be raised to full working 
temperature twenty-four hours after placing. 
No appreciable drying shrinkage, or after- 
contraction, occurs and it maintains prac- 
tically its original size at both high and low 
temperatures; while rapid temperature 
fluctuations do not affect it. 

It is well known that ordinary Portland 
cement concrete does not withstand pro- 
longed heat, while aluminous cement pro- 
ducts do so to a remarkable extent. This 
difference in the behaviour of the two cements 
is due to the divergence in their chemical 
composition ; in particular the lime content 


and how it exists. An average aluminous 
cement contains about 38 per cent of CaO, 
while the corresponding figure for Portland 
cement is around 64 per cent. Under the 
action of heat the lime in Portland cement is 
liberated, creating low-melting compounds, 
and this results in the early disruption of the 
cement. On the contrary, the lime in alumin- 
ous cement is not liberated at elevated tem- 
peratures, for in this material lime and 
alumina are combined together. These com- 
pounds and the eutectics resulting therefrom 
have high melting points. Some of the com- 
pounds which ultimately develop in refrac- 
tory concrete and their respective melting 
points may be expressed as follows :— 
Melting point, 
deg. Cent. 
CA ess 
CA CeANic ee ae nae eo 
CAB /CAIC, A; ee 1505 
CAS, ... ; 1650 

In the shieie, a -Ca0, ‘$= SiO, A=Al,0,, 
and the numerals indicate the molecular pro- 
portions in the compounds. 

When water is added to aluminous cement 
the aluminates are hydrated and a hydraulic 
bond, initially of high strength, is created. 
These hydrates, however, are gradually de- 
hydrated on exposure to heat, with con- 
comitant weakening of the hydraulic bond ; 
dehydration being complete when a tempera- 
ture of 1000 deg. Cent. is attained. At this 
stage and in the presence of refractory mate- 
rials, a ceramic bond is developed, and with 
a further rise in temperature higher-melting 
compounds, having a larger proportion of 
alumina, are ultimately produced. The 
formation of high-melting compounds in this 
way explains why aluminous cement can 
withstand high temperatures, whereas Port- 
land cement cannot, due to its lime content 
being liberated under heat. 


AGGREGATE AND PERFORMANCE 


The best type of aggregate to use with 
aluminous cement for the production of re- 
fractory concrete is one which is known to 
have high refractory properties. One of these 
materials is firebrick and practical experience 
with this aggregate shows it to be eminently 
suitable for the job. For concrete capable of 
withstanding temperatures up to 1300 deg. 
Cent. crushed alumina or semi-silica fire- 
bricks may be used. With the exception of 
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silica bricks, practically any kind of brick 
employed in furnace construction may be 
used as aggregate. Either new or used fire- 
brick may be employed, but the latter should 
be thoroughly cleaned before crushing. 
Three approximate sizes of aggregate are 
commonly employed. For heavy work, 6in 
thick or more, #in pieces are used; %in. pieces 
for medium work of 2in to 6in thickness ; 
and for light work, less than 2in thick, jin 
“grog”? may be employed. Grog in this 
case is crushed firebrick, the maximum 
particle size of which is jin., and for both 
medium and heavy constructions a proportion 
of grog is incorporated with the larger pieces. 
As such aggregate is highly porous, adequate 
soaking with water is required before mixing ; 
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Foundations, unventilated hearths 
Refractory concrete equivalent to 1+33 standard brick 


FIG. 2—TEMPERATURE-DEPTH RELATIONSHIP AT POINTS VERTICALLY 
BELOW CENTRE OF HEARTH 


otherwise, water which is needed for the 
hydration of the cement will be taken up by 
the inadequately soaked aggregate. 

Refractory concrete to withstand tempera- 
tures up to 1600 deg. Cent. may be made by 
using a different material, such as chrome or 
chrome-magnesia aggregate. Other types of 
aggregate which give high refractoriness are 
fused alumina, sillimanite, zirconia, bauxite, 
&c.; the high refractory properties thus 
obtained are caused by a combination be- 
tween the cement and the fine portions of the 
refactory material. Zirconia, however, 
appears to form a lower-melting eutectic than 
one would anticipate, in view of the high 
refractoriness of zirconia itself. 

In a typical refractoriness-under-load test 
for a mix consisting of 85 per cent chrome and 
15 per cent of the aluminous cement known 
as Ciment Fondu, by weight, the results 
shown by the curve, Fig. 1, were obtained. 
This shows initial deformation under a load 
of 25 lb per square inch at 1545 deg. Cent. 
The actual refractory cone tests on mixtures 
of chrome and Ciment Fondu are as follows : 


Ciment Fondu, Chrome/grog, 
per cent. deg. Cent. 
i ee ee eee 
Beis 4 ake Gan Sans cbye eke cas 
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TEMPERATURE GRADIENTS 


The graph, Fig. 2, shows the relation be- 
tween temperature and depth at points 
vertically below the centre of a furnace 
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hearth. Its use enables furnace hearths to 
be designed to specific temperature require- 
ments and calculations to be made of the 
temperature prevailing in an existing hearth, 
constructed of known materials. The Stan- 
dard Brick Equivalent (S.B.E.) provides a 
convenient method of expressing refractories 
on a common conductivity basis. The S.B.E. 
is equal to 10/K, where K is the thermal con- 
ductivity in B.Th.U., &c., for any refractory 
or insulating material. A brick having a con- 
ductivity of 10 B.Th.U. per square foot per 
hour per deg. Fah. per inch has been selected 
as a standard, and the higher the resistance or, 
alternatively, the lower the conductivity, the 
higher will be the S.B.E. 

Reference to Fig. 2 will show the relation 
between .a factor equi- 
valent to the ratio of 
depth to width of 
hearth and the temper- 
ature prevailing at the 
selected depth. If, for 
example, the dimens- 
ions ofa furnace hearth 
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hearth already constructed is as follows :— 
Assume that the hearth is built with 6in of 
firebrick superimposed on l6in of refractory 


Taste I.—T'o Convert a Given Coefficient of Conductivity 
K. to S.B.E. 


























Refractories 
Tomp., 

deg. | Fireclay Silica Chrome | Magnesite 

brick brick brick brick 

Fah. 

500 1-35 1-15 1-0 0-26 
1000 1-1 | 0-9 0-9 0-32 
1500 10 | 0-8 0-85 0-37 
2000 0-9 | 0-7 0-85 0-39 
2500 0-9 | 0-65 0-85 0-40 
3000 0-85 0-6 0-85 0-41 
Cent. 

200 1-4 1-25 1-0 0-25 

400 1-2 1-0 0-95 0-28 

600 1-1 0-9 0-9 0-34 

800 1-0 0-8 0-85 0-36 
1000 0-95 0-7 0-85 0-38 
1200 0-9 0-65 0-85 0-40 
1400 0-9 0-65 0-85 0-40 
1600 0-85 0-6 0-85 0-41 

concrete. It is necessary to convert the 6in 


of firebrick to §S.B.E. by reference to 
Table I above; that is to say, at 1200 deg. 





Temperature °C. (G54 


Grog mixture, 20 per cent. Ciment Fondu 
Rate of heating 50 deg. Cent. per five minutes 
First signs of contraction at 1240 deg. Cent. 


Curve crosses zero line at 1400 deg. Cent. 
Temperature of final collapse at 1420 deg. Cent. 


are 10ft by 10ft, the working temperature is 
1000 deg. Cent., and it is required to know 
the depth at which the temperature will have 
decreased in the foundation to a maximum 
of 200 deg. Cent., the method of calculating 
is as follows :—On the left-hand scale the 
selected lower temperature is read off 
(200 deg. Cent.), and from this is found the 


- 
oy 


10 


sion 


in Inches. 


Scale Reading 
Magnification X 16 
Expan 
S 
ch 


200 


“THE ENGINEER” 


Load 25 lb per square inch 
FIG. 3—REFRACTORINESS UNDER LOAD TEST, NORMAL METHOD 


Cent., 6x0-9=5-4 standard brick. This, in 
turn, is equivalent to 5-4/1-33=4-06in of 
refractory concrete. Thus, for the purpose of 
calculation we have 4-06in and Ilé6in 
=20-06in of refractory concrete. Taking 
this on a hearth width of 52in, the ratio then 
becomes 20-06/52in=0-4. Then, reading off 
the graph, Fig. 2, the temperature at the 


700 1 


Temperature °C. 


Time, Hours 


Grog mixture, 30 per cent Ciment Fondu. 
Specimen fired to 1200 deg. Cent., and held at that temperature for two hours 
at 25 lb per square inch 
Rate of heating 50 deg. Cent. per five minutes 


Fic. 4—REFRACTORINESS UNDER LOAD TEST, NORMAL METHOD 


point on the 1000 deg. Cent. sloping line 
corresponding to 200 deg. Cent. reading. 
This point is then projected on to the hori- 
zontal scale, indicating the ratio of depth to 
width, which in this case is approximately 
0:65. Then the depth below the centre of 
hearth at which the maximum temperature 
of 200 deg. Cent. will prevail is 10x 0-65 
=6- 5ft. 

An example of using Fig. 2 in examining 
the conditions prevailing in a composite 


bottom of the hearth is found to be approxi- 
mately 450 deg. Cent. 

In calculating heat flow each inch of re- 
fractory may be replaced by the given 
number of inches of a refractory having 
“ standard ” conductivity. 


PERFORMANCE UNDER LOAD 


When firebricks are heated throughout at 
temperatures exceeding 1300 deg. Cent. and 
simultaneously subjected to a load they 
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undergo deformation. In such circumstances 
the temperature of collapse is much lower 
than the refractory limit or melting point. 
While the refractoriness-under-load test 
serves to indicate the characteristics of a 
refractory, other aspects have to be con- 
sidered. For instance, when in operation the 
refractory in a furnace structure is normally 
heated on only one face, the temperature of 
the interior being much lower; thus the 
temperature of deformation is confined to the 
exposed surface. 

The graph, Fig. 3, depicts the refractoriness- 
under-load of 25 lb per square inch of a typical 
refractory mortar made with ordinary alumin- 
ous firebrick grog and containing 20 per cent 
of Ciment Fondu; while Fig. 4 shows the 
result of a similar test on a refractory mortar 
containing 30 per cent of Ciment Fondu. In 
the latter case the test has been kept under 
load at a temperature of 1200 deg. Cent. for 
two hours. In these two tests the degree of 
expansion and contraction is determined by 
a differential measurement between the 
specimen and a carborundum support. Be- 
cause of this a modified refractoriness-under- 
load test has been instituted and the result 
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Temperature “C. R 
3:2: 1 Refractory concrete fired to 1300 deg. Cent. 
First signs of contraction noted at 1175 deg. Cent. 
The curve crosses the zero line at 1300 deg. Cent. 
Temperature of final collapse 1400 deg. Cent. 


Fic. 5—MODIFIED REFRACTORINESS 
UNDER LOAD TEST 
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of such a test is seen in Fig. 5, wherein the 
real expansion and contraction is measured. 
In this instance the test was carried out on a 
3:2:1 refractory concrete, crushed fire- 
brick and grog being the coarse and fine 
aggregates respectively. 

In the ordinary test the behaviour of the 
test specimen and carborundum supports is 
reported. The modified test represents the 
actual behaviour of the specimen. In the 
ordinary test the test piece measures 3}in 
by 2in by 2in. In the modified test 34in. by 
2in by l}in. The rate of heating in the 
modified test is less than in the ordinary test, 
ie., 50 deg. Cent. per seven minutes, as 
opposed to 50 deg. Cent. per five minutes. 


SomE APPLICATIONS 


Refractory concrete is being increasingly 
adopted in various branches of industry. In 
non-ferrous metal furnaces the range of 
temperature normally occurring allows re- 
fractory concrete to be applied extensively, 
and it is being employed in aluminium, tin, 
zinc, magnesium and brass furnaces, as well 
as for the production of crucible lids. On 
gasworks plant it is used for coke quenching 
floors, retort setting and patching, charge- 
hole blocks, as also for the construction of 
horizontal and vertical flues. One example 
of foundation construction is represented by 
a mass Portland cement concrete foundation, 
covered with fireproof concrete made from 
building brick and Ciment Fondu, on which 
refractory concrete is superimposed. 

In boiler installations baffle plates made in 
refractory concrete can be cast and fitted to 
the exact dimensions on the site. These 
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baffles have proved to be very successful with 
high-pressure boilers fired by pulverised 
coal. The foundations of annealing furnaces 
may be of refractory concrete, while it is used 
for flat-arch roofs and arch roofs for such 
furnaces, as also for flues and covers con- 
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nected therewith. In coke oven plants re. 
fractory concrete is used for oven doors and 
for quoin blocks at the end of the oven. At 
the oven ends it withstands weather con. 
ditions better than ordinary coke oven 
quality firebrick. 


Invention and Sifting Out Engineering 


* 
Facts 
By E. G. BAILEY, D.Eng., D.Sc., Hon.M.I.Mech.E.+ 
No. IlI—(Continued from page 473, April 29th) 


PRESENT TRENDS AND FuTURE NEEDS 


MAN ’*S basic needs are still food, shelter, 
clothing, and fire, together with mental and 
spiritual gratification. Throughout history 
man has applied his instinct, thought and 
experience to the acquisition of all of these 
needs in greater abundance, or with less 
effort. Natural resources are gathered or 
won from the earth, sea and air, and then 
fabricated or processed into products or 
services suitable for man’s use. 

The material products are legion, and are 
likely to be extended greatly as a result of 
new requirements being satisfied by further 
research and invention. 

The services which have been most useful 
in the past comprise methods and systems 
of communication, transportation and the 
distribution of energy. Energy comprises 
heat, light and power, including electricity 
and other forms of power distribution. 
Within these groups let us consider our pre- 
sent trends and future needs. 

Products and Processes.—We may divide 
products into three main groups :— 

(a) Natural products, harvested from 
Nature and used without chemical change 
and with but little shaping or sizing, such 
as grain, fruit, timber, water, coal, natural 
gas, stone, gravel, and the like. 

(6) Natural resources which are processed 
by chemical or metallurgical methods, such 
as cement, bricks, iron and all metals, petro- 
leum, rubber, plastics, glass, paper, artificial 
gas, coke, and a wide variety of chemicals. 

(c) Semi-finished and completed products 
made by moulding, extruding, stamping, 
machining, and otherwise shaping and 
assembling such things as motor-cars, ma- 
chine tools, typewriters, buildings, clothing, 
household utensils, farm machinery, and 
ocean liners. 

The greatest opportunities for future 
needed and useful developments lie within 
the field of processing not only new chemical 
compounds, but also iron, steel, cement, 
insulating and building materials, refrac- 
tories, gas from coal, and heat from coal for 
purposes other than those now considered 
possible. 

Communications.—Methods of communica- 
tion have been developed very rapidly since 
the application of the telegraph in 1837. 
Modern communications reach a large per- 
centage of the population individually, 
providing not only a real economic service, 
but also education and entertainment. It 
would seem that further perfection of tele- 
vision and other older forms of wire and 
wireless means for transmitting messages 
would approach the ultimate in this field. 

While the means for communicating 
thought by printed word, music, and art, 
may not be subjected to much further 
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* James Clayton Lecture, Institution 
Engineers, April 22nd. Abstract. 

t Vice-President, Babcock and Wilcox Company, New 
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improvement in the mechanical or physical 
processes involved, there are, of course, 
vast opportunities to extend and improve 
the messages which are so carried. 

Another large and useful field of commu- 
nication, wherein extensive opportunities 
for invention exist, is that of intrumenta- 
tion. Man invented the prism and discovered 
that sunlight could be separated into the 
colours of the rainbow. He then invented 
the spectroscope, and discovered the signi- 
ficant lines of each element. Now accurate 
and speedy analyses can be made to deter- 
mine the constituents of many substances 
by means of the spectroscope instead of 
depending upon chemical methods alone. 
Likewise, instruments which indicate or 
record pressures, temperatures, viscosities, 
densities, flow of fluids, light intensities, 
electrical frequencies, airborne magneto- 
meters for earth surveys, and numerous 
others are in reality only means of commu- 
nication. This is indeed a fertile and exten- 
sive field for further invention and develop- 
ment. 

Transportation.—The need for some trans- 
portation for man and goods has always 
been obvious ; the desire for more and faster 
travel, largely for man himself, has almost 
become an obsession. Interstellar space is 
the only zone in which man has not already 
travelled, hence our remaining field for 
invention is to transport goods and people 
with less cost, less loss, and less delay. 

As with communications, almost everyone 
has had personal experience with nearly all 
means of transportation now used, and each 
may choose the means and extent of the 
travel for himself and his commodities, in 
accordance with what he desires and can 
afford. Travel, unlike communications, re- 
quires a real amount of power, and there- 
fore items comprising the cost of travel 
include power, equipment and tracks, high- 
ways, or landing-fields, the costs of which 
are all likely to increase unless some great 
improvements are made. 

The field of transportation also includes 
belt conveyors, bucket elevators, and the 
many kinds of equipment designated as 
materials handling. There is considerable 
activity and development in this branch. 

Power and Heat.—The thermal efficiency 
of Watt’s improved steam engine was about 
4 per cent, reducing the coal consumption 
per unit of work to one-quarter that required 
by the Newcomen pumping engine. The 
average electric-generating power stations 
of to-day operate at equivalent efficiencies 
varying between 20 and 25 per cent. The 
best steam turbine units now being built 
will have thermal efficiencies of about 37 
per cent, or thirty-seven times that of the 
Newcomen and nine times that of the Watt 
engines. 

Further improvement is expected in the 
steam-turbine power cycle by the use of 
still higher steam temperatures with the 
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corresponding pressures required for the 
expansion of the steam to the condenser. 
Larger units will still further reduce the 
capital investment in comparison with smaller 
units. The potentially greater demand for 
power will call for more plants, each of which 
will present opportunities for better design. 

Before solving half of the problems related 
to the burning and gasifying of coal we 
became intrigued with the abundance of the 
“easy” fuels—gas and oil. It was only 
natural to cease worrying about ash, slag, 
and clinker through the use of fluid fuels, 
clean and free of ash. We now learn that 
the residual fuel oil from certain sources is 
dirty; it forms slag, causes corrosion and 
much trouble. Oil and natural gas will 
become scarce much sooner than coal. We 
also are awakening to the need for better 
processes for converting coal into motor 
fuel, but the costs of transformation will 
likely preclude such fuel from many purposes 
where petroleum derivatives are now used. 

We must develop better methods for pro- 
ducing clean heat from coal. We need 
cheaper iron made from lower grade ore 
without requiring high-grade metallurgical 
coke. To do this will require much invention 
of a high order, and the best talents and 
efforts of mechanical and chemical engineers, 
metallurgists, and ceramists, will be needed. 

We also have the challenge of generating 
gas from coal in its original beds, now termed 
“ underground gasification,” the economics 
of which, in restricted areas, may be of great 
advantage. To do this will require the experi- 
ence and talents not only of all of the engi- 
neers just mentioned, but also of geologists 
and mining engineers. 

There is still the challenge of generating 
heat and power directly from the sun for 
domestic and industrial services. Heat 
from the earth is now being utilised through 
the development of the heat pump. Within 
industry there also are great quantities 
of low potential heat available in water and 
gases which cannot now be used economically. 

The development of electricity or other 
useful forms of energy from low potential 
heat is awaiting extension to still lower 
temperature ranges, which may some time 
be accomplished by a combination of steps 
not now thought possible within our know- 
ledge of science and engineering. 

The best procedure toward solving the 
more intangible and difficult problems is to 
keep them in mind, realising that there 
are some missing links, but being always on 
the lookout, ready to grasp the needed 
answer, should it flash into mind as the 
result of an observation or chain of thought 
leading from an entirely different phenome- 
non; but wishful thinking will never result 
in a desired answer if it is contrary to the 
laws of nature. 

Srrtrine Out Facts IN ENGINEERING FIELDS 

If a specific invention has not been made 
by a certain person at a given time, it will 
be made by someone at a later date. The 
sifting out of facts is of equal, if not of greater, 
value than is the original invention itself. 
The earlier that inventions are made and 
perfected, the greater will be the benefits 
to mankind over the rest of time. Forever 
is a long time, and we should aid the human 
race in making available the benefits of all 
potentially useful things at the earliest 
possible date. 

We still have a problem relating to com- 
modities or products, mostly outside of the 
engineering field, which are not of real 
benefit to mankind, but which are being 
foisted on the public by misleading adver- 
tising and expensive sales propaganda. 
The sifting out and elimination of all that is 
useless or harmful comes within the zone 
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where the user is the sole judge of his per- 
sonal likes and dislikes, and the use or mis- 
use of his time and his resources. 


Srrtinc Out Facts 1n Fie~tp or Human 
RELATIONS 

Discoveries and inventions in science and 
engineering have been of great benefit to 
mankind. The many people who have con- 
tributed directly or indirectly, deserve honour 
and credit beyond any that can ever be 
bestowed upon them. We of this generation 
can learn much from the knowledge already 
made available, and should do our part by 
adding to it for the benefit of posterity. 

Do we realise that our inventions and 
developments truly depend upon the laws 
established by the Creator? They are not 
personal possessions, except while they are 
being developed and perfected for the use 
of man. Have we, the posterity of previous 
generations, fully recognised our obligations 
to hold our forebears’ contributions in trust 
for the good of all mankind ? Most assuredly 
we should not misuse the benefits of inven- 
tions to condone indolence and unearned 
security. 

When any new engineering project is now 
proposed, its validity and eventual success is 
seldom questioned. Faith in the engineer 
has been established because of his recogni- 
tion of known facts. 

When similar programmes pertaining to 
human relations are undertaken we find 
an entirely different situation. Each pro- 
ject has its proponents and its opponents. 
There is seldom any semblance of agreement. 
Everyone seems to think he knows as much 
about it as does anyone else. We argue and 
debate endlessly with much confusion and 
delay. 

Unlike the formule and factors which 
apply in the engineering world, the codes 
for human behaviour were presented to the 
human race in a very early period, yet there 
is far less agreement upon these matters 
of immensely greater importance. 

Some say mankind has become materia- 
listic, and that we are more worshipful of 
science than of the Creator. Perhaps our 
scientific and engineering accomplishments 
have not been properly interpreted. The 
truths so acquired should all be adapted to 
a better understanding of the similar truths 
about human behaviour. 

The many new and important develop- 
ments in science and engineering may have 
led to the false notion, in the minds of many, 
that only the new is good. Many thoughtless 
people have taken for granted that this 
notion is a truism and should be applied to 
everything. They are looking for new 
beliefs and new gods for research and experi- 
ment, whereas the facts are that engineering 
uses only the laws of force, energy and matter, 
which are ageless. 

The basic laws of human behaviour are 
as true and applicable to-day as when they 
were made known to mankind centuries 
ago, and they, too, are ageless. We have 
only to apply them to our present problems, 





The James Watt International 
Medal 


At an extra general meeting of the Institution 
of Mechanical Engineers on Friday last, April 
29th, the President, Dr. H: J. Gough, presented 
the 1949 James Watt International Medal to 
Dr. Fredrik Ljungstrém, of Sweden, for his 
outstanding contribution to the development of 
mechanical engineering. Dr. LLjungstrém was 
nominated for the award by the Swedish Society 
of Engineers. 

Dr. R. W. Bailey, Wh.Sc., a Vice-President 
of the Institution, in making the citation, said 
that in awarding the medal to Dr. Fredrik 
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Ljungstrém, a distinguished Swedish engineer, 
the Institution also paid tribute posthumously 
to his no less distinguished brother, Birger 
Ljungstrém. Whilst the evidence appeared to 
show that Birger Ljungstrém took a major 
part in the development of the double rotation 
steam turbine which first compelled the engineer- 
ing world’s attention to the name of Ljungstrém, 
Fredrik was responsible for the condensing 
steam turbine locomotive and for the highly 
important and well-known heat exchanger. 

Fredrik Ljungstrém, the citation continued, 
was born on June 16, 1875, in Stockholm, where 
his father, a surveyor, had a workshop for 
geodetic instruments. Repeated illness during 
his youth prevented him from receiving a 
regular school education, so he had to pursue 
engineering studies by his own efforts until his 
eighteenth year, following upon which he 
started, in 1894, as a foreman in a factory where 
his brother Birger manufactured a bicycle of 
his own invention. After a period in his 
brother’s cycle factory, Fredrik was employed 
successively by Alfred Nobel in Sweden, and 
later in England by the Newcastle firm of 
Dunford and Elliott. It was in England that 
he made his first specifically engineering 
inventions. He was interested in steam boilers 
and patented a steam generator composed of 
corrugated tubes. He also designed a light- 
weight high-efficiency boiler in which a pump 
promoted circulation in a high-pressure zone, 
the steam being generated in a region of lower 
pressure. In the years 1898-1905 he con- 
centrated upon his own experiments and during 
that time a four-cylinder crankless engine of 
his was tested at the Durham College of Science, 
Newcastle-upon-Tyne. Fredrik was then thirty 
years of age, and in the next six years or so to 
1912, Birger aided by Fredrik was engaged in 
developing the double rotation steam turbine 
electric generator. In this, Dr. Bailey’s citation 
emphasised, the brothers displayed a brilliance, 
originality and inspired insight in design, con- 
struction and manufacture, fully in the tradition 
of James Watt and other later great engineering 
pioneers. 

From 1917, Dr. Bailey said, Fredrik Ljung- 
strém applied the steam turbine to the locomo- 
tive, and a condensing steam turbine locomotive 
of 2000 h.p. was built in Sweden to his designs, 
which demonstrated its practicability for use 
in countries where water supplies were scarce. 
Double rotation, particularly suited to electric 
generation, was not used, but the more orthodox 
single rotation principle was employed. The 
limitations of space, however, characteristic 
of locomotive conditions, compelled high speed 
and high rating, and in 1920 Fredrik Ljungstrém 
patented and introduced a built-up rotor con- 
struction using a number of high-tensile steel 
rings held together tightly by an axial bolt, 
which proved a successful principle of construc- 
tion. In 1918 he was devoting attention to the 
rotating air pre-heater, and in 1921 it was 
tested in conjunction with a small boiler at 
the Ljungstrém works. Two years later it 
was embodied in a 2000 h.p. turbine locomotive 
for the Swedish State Railways in place of the 
tubular air heater originally fitted. This loco- 
motive when first built included a number of 
improvements in the transmission gearing, one 
of which was flexible gear teeth obtained by 
extending the length of the teeth below the 
normal roots, and another was the use of an 
idler wheel for reversing. Subsequently, the 
air pre-heater or heat exchanger received 
increasing application to boilers of all kinds. 
It had proved itself, Dr. Bailey observed, the 
most compact and efficient of air heaters for 
the space occupied, and to-day was being chosen 
for the most advanced boilers for steam genera- 
tion on land and sea. In the great contributions 
to steam power plant and mechanical engineer- 
ing generally which Dr. Fredrik Ljungstrém 
had made, the citation concluded, he had dis- 
played the originality and resource of a pioneer 
in the true Watt tradition, and was eminently 
worthy of the highest honour which the Institu- 
tion could award, the James Watt International 
Medal. 

After the presentation a very interesting 
lecture dealing with some of the outstanding 
work of his career was delivered by Dr. Fredrik 


Ljungstrém. 
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ANGLO -AMERICAN COUNCIL ON 
PRODUCTIVITY 


THE recently issued Report of the Anglo- 
American Council on Productivity has a 
double interest. For it reveals not only what 
the Council is doing but also the lines along 
which it is thinking. Few will find much 
with which to disagree in its actions, since, 
up to date, those actions have mainly 
consisted in the organisation of visits by 
teams from various industries to see how 
work similar to that which they perform 
over here is done in the United States. 
The first of those teams, from steel foundries, 
is now in America, and others are being 
made up. Amongst engineers, at least, 
and no doubt amongst those concerned with 
many other industries, too, it has long been 
recognised how valuable it can be for all 
concerned when a visit is paid by people 
from one factory to another factory. Cer- 
tainly no engineer, given the opportunity, 
and having the time to spare, ever fails 
to take advantage of an opportunity to 
look round a works whether or not it is 
manufacturing products similar to those 
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which are his concern; and all engineering 
societies from small local affairs right 
up to the big national institutions regularly 
organise such works visits, recognising them 
to be educational and beneficial to the indus- 
try at large. It is clearly all to the good 
that the matter should now be carried a 
step further and that parties which include 
representatives from the factory floor, who 
could in no other way obtain such an oppor- 
tunity, will now be able to see how work 
similar to their own is done elsewhere. 

But if we feel sure enough that the actions 
of the Council have so far been directed 
along the right lines we have an uneasy 
feeling that its thoughts—perhaps because 
engineering as distinct from management 
and business is not well represented 
upon it—are trending in less desirable direc- 
tions. American works and American 
methods are very impressive, and to 
a Council that has _ been specifically 
set up to help to raise productivity 
in British industry it is an attractive thought 
that similar methods could be widely applied 
in Britain. But when the Council says that 
“it is anxious to restate with the greatest 
possible emphasis the particular benefits 
that can be gained from standardisation, 
specialisation and simplification and in 
no other way,” it appears to us that it is 
overstressing the advantages of a process 
that has repeatedly been studied in this 
country and which after the first world war 
went by the name of “ rationalisation.” 
For American manufacturing methods are 
not necessarily appropriate to production 
in this country. The American manufac- 
turer has available to absorb his products 
a very large and homogeneous home market. 
He can therefore afford to rationalise, to 
invest large capital in specialist plant and to 
increase output per head thereby. But the 
British manufacturer serves a_ relatively 
small home market and has also to depend 
to a far higher degree than the American 
upon satisfying variegated export markets, 
which look to European rather than to 
American manufacturers to supply them 
with the individual “tailor-made” goods 
that they require. It is true that there are 
certain products that are suitable for manu- 
facture in this country by methods similar to 
those used in America. It is certainly worth 
studying whether certain other products could 
be brought within the same field by a wise 
application of standardisation and simpli- 
fication. But we believe, at least in the 
engineering field, that their number is 
limited and that out of that number many are 
already being manufactured here at rates of 
production per head comparable with those 
to be found in America. 

It is, of course, natural that Governments 
bent upon raising standards of living in 
this country should be dazzled by the great 
material wealth of America. But it is 
sometimes overlooked that great material 
wealth gained through standardisation and 
specialisation is not won without a com- 
pensating loss. That loss lies in variety, 
the quality which proverbially is ‘‘ the spice 
of life.’ Were standardisation and special- 
isation carried to the limit we should all 
live in identical houses, equipped with iden- 
tical furniture, eat identical foods, travel in 
identical cars and wear almost identical 
clothes! Materially, to so high a level could 
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productivity be raised under such coidi. { 
tions, we should then become immenscly | 
wealthy. Yet how dull life would | 
Fortunately we need never fear that matters | 
will be pushed so far. For, even were the 

home market not to revolt at the growth of | 
such a system, we believe that when ‘he 
still-existing seller's market breaks the | 
foreign buyer will dictate in the future, 
as he did in the past, that British industry 
in general shall make goods individua'ly 
fitted to his needs rather than more stun- 
dardised goods. For that reason we think 
that engineers in this country would is 
well serve industry and the community hy 
concentrating upon the improvement of 
machines and methods for the production of 
less specialised articles than by attempting 
unwisely to apply American methods to the 
production of goods for which they are not 
really suited. Is it not significant that 
predominantly the great advances in 
engineering discovery (as opposed to the 
development of things already discovered) 
have come from Britain and Europe 
rather than from that nation which has 
concentrated more than any other on 
raising productivity ? Is it not sige 
nificant, too, that in the field of more 
individualised production Britain need fear 
not so much the competition of American 
industry as that of European industry ? 
We should, then, like to see the system of 
sending out teams from British industries 
to learn the methods of other countries 
extended. Much of real value to the indus- 
tries of this country would, we believe, 
be learnt from a study of plants in Western 
Europe, which are confronting problems 
much more similar to our own than are 
those facing American producers. After all, 
America is not the only prosperous country 
in the world. The Swiss, for eryample, have 
built up a rich and varied industrial culture 
at least as attractive as the American. 


he! 


THE CAPITAL COST OF AIRLINERS 
THE growth in the cost of large civil air- 

craft may well cause concern to all who are 

interested in the development of air travel. 
When the subject came recently under review 
at a meeting of the Royal Aeronautical 
Society a timely analysis of the position was 
presented by the chief designer at the 
Weybridge works of Messrs. Vickers-Arm- 
strongs, Mr. G. R. Edwards. In the course 
of that review, Mr. Edwards quoted the sell- 
ing price of some recently produced aircraft , 
as 50s. to 60s. per pound of gross weight ; 
an astonishing advance from the correspond- 
ing figure of less than 20s. at which the famous 
fleet of Short Brothers “Empire” flying 
boats of the inter-war years is reputed to 
have changed hands. Not less remarkable 
was the estimate given by Mr. Masefield in 
an earlier lecture before the same Society 
for the development cost to-day before a | 
new fleet of airliners can be put through the 
shops. He assessed it at £40 to £45 per 
pound of gross weight. Thus, for a medium- 
sized modern airliner of 100,000 1b all-up 
weight the initial cost of development would 
amount to at least £4 million pounds, whilst 
for such large types as the “ Brabazon”’ it 
is known to be many millions more. One 
can therefore read without surprise the esti- 
mate made by a late executive vice-president 
of the Consolidated Vultee Aircraft Corpora- 
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tion of U.S.A. that the sale of 400 of certain 
types of civil aircraft needs to be assured 
before the contractors can expect to “ break 
even,” and recover the initial outlay. 

In the light of such facts it is hardly 
astonishing that the aircraft industry, even 
in America, has in recent years lost large 
sums of money, and if that is the position, 
even in a country where civil aviation is 
highly developed and where conditions are 
so favourable, what is only too likely to 
happen in countries less easily placed ? 
It must be remembered that the number 
of modern airliners required to carry a large 
body of traffic is surprisingly small, and that 
orders for 400 or more of one type must be 
few and far between in any country, America 
included. What is to be the remedy for 
such a situation? Is it possible to improve 
matters appreciably, as Mr. Edwards asks, 
by following Henry Ford’s famous advice 
given many years ago to members of his own 
industry that they should “ simplicate and 
add more lightness,” and if so how, in the 
field of aviation, is it to be done ? Our own 
Air Staff has already indicated one way of 
reducing some of the complexity. It is to 
place a definite limitation on the number of 
instruments and indicators of one sort or 
another which, with their numerous connec- 
tions, are commonly provided in the pilot’s 
cockpit. In future these devices are, we 
learn, to be confined to those showing con- 
ditions which the pilot is himself able to 
rectify. It seems a very natural and common- 
sense decision. Moreover, if it is fitting that 
the decision should be applied to military 
aircraft which in time of war may have to 
be flown by recently trained personnel, it 
has surely an even more natural application 
to civil air transports whose pilots have 
had much longer experience and do not need 
so many safeguards. There is, however, a 
limit to the degree of simplification that can 
be adopted owing to the growing demand 
(foolish or otherwise) for higher speeds and 
greater altitudes of flight. Nevertheless, 
Mr. Edwards thought it might be possible to 
reduce the time interval between the placing 
of an order and the aircraft being in opera- 
tion to little more than four years, and to 
abate appreciably the number of millions 
that have to be spent before the desirable 
“ break even ”’ of costs can be secured, with a 
proportionate reduction in the numbers that 
have to be ordered before that happy state 
is reached. 

No doubt from a strictly economic point 
of view (and with dollars available) most 
countries would save money if an even larger 
number of their civil airliners were built or 
designed for them in the U.S.A., for they 
could thus choose approved types of which 
large numbers had been built already and 
of which the selling price would have a lower 
proportion of development costs to bear. 
On the other hand, as Mr. Masefield points 
out, air transport, though primarily a com- 
mercial business, has political, diplomatic, 
cultural, security and trade implications, 
some of which may be, or may seem to be, 
of great importance to any nation that can 
afford the subsidies necessary to keep the 
business alive. But so many political 
questions are thus added to the many tech- 
nical ones that it certainly seems inevitable 
that the air traffic business, once under- 
taken, must tend to grow less and less like 
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an ordinary business and more like the R.A.F. 
itself in its financial relationship to the State. 
Even so there must remain much to be said 
in favour of the use in civil aviation of those 
types of aircraft that have already passed 
through their teething troubles and shown 
economy and efficiency in operation. During 
the late war the chief English-speaking com- 
munities found it best to divide their tasks 
so that America specialised in the building 
of large bombers and transports, whilst this 
country chiefly concerned itself with fighters ; 
so to-day it may be found advisable for the 
partners in the Atlantic Pact to plan their 
aircraft building, military or civil, and to 
choose whatever scheme can be agreed as 
most appropriate to the present difficult years 
of this strange peace. 





Obituary 


GUY BAZELEY PETTER 


It is with deep regret that we have to 
record the death of Mr. Guy B. Petter, who 
was so long associated with the Petter 
oil engine business. His body was discovered 
on Bracknell Moor in Surrey, on Sunday, 
April 24th. It may be recalled that in 
October last Mr. Petter, who for some time 
had been in failing health, left his house in 
Surrey for a walk and did not return. In 
the days which followed a careful search 
over the surrounding country was made 
without, however, any result. 

Guy Bazeley Petter was born in Yeovil, 
in 1872, and at the time of his death last 
year he was seventy-six years of age. He 
received his early education at Sherborne 
School and continued his technical training 
at the Imperial College, South Kensington. 
On completing his college course, Mr. Petter 
returned to Yeovil to join his family firm, 
J. B. Petter and Son, which was engaged 
in the manufacture of the Petter two-stroke 
oil and petrol engine. Along with his 
brothers, Mr. Guy Petter did much to deve- 
lop the manufacture of the Petter engine. 

In 1910 the firm became a public company, 
under the style of Petters, Ltd. The 1914- 
1918 war which followed a few years after 
brought its own problems and difficulties 
to the Yeovil firm, and Mr. Guy Petter, 
who from the first had interested himself in 
matters relating to administration and the 
training of apprentices, had much with 
which to occupy himself in the war years. 
He may be regarded as a pioneer worker in 
the training of engineering apprentices. 

After the war, it will be remembered, 
Vickers, Ltd., joined with Petters, Ltd., to 
take over the works of the Consolidated 
Diesel Engine Company, at Ipswich, of 
which the late Dr. Rudolf Diesel was him- 
self a director. Those works were equipped 
to make the larger sizes of the Petter two- 
stroke engine and the firm of Vickers- 
Petters, Ltd., was formed to develop its 
marine and land uses. Many engines were 
built, and Mr. Guy Petter was a director 
and the general manager of the firm from 
1921 to 1927, when the Ipswich works were 
closed. On his return to Yeovil Mr. Guy 
Petter resumed his former duties but he 
had found time for original inventive work 
and several patents stand in his name. 
Among them was the group covering the 
“ Petometer”’ adding machine, which at a 
later date was sold, and is now made by a 
leading firm, under the name of the ‘“‘ Sum- 
lock” adding machine. 

About 1936 Mr. Guy Petter retired and 
left Yeovil to live in London. For many 
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years he was an enthusiastic amateur 
astronomer and for some time a member 
of the British Astronomical Association. 
He was keenly interested in literature and 
the German language, and following close 
studies, he wrote a book on “‘ George Mere- 
dith and the Influence of the German 
Poets.” He frequently visited Germany 
and on the Jast occasion only returned a 
few days before the outbreak of the second 
world war. 

Guy Petter will long be remembered as an 
able engineer, who played his own part in 
the design and development of the Petter 
engine and furthered its widespread applica- 
tions. Whilst he was never called upon to 
play that prominent part in the business, 
or the activities and meetings of scientific 
and technical institutions which fell to the 
lot of Sir Ernest Petter, Mr. Percy Petter 
and Captain Richard Petter, his three 
brothers, he, nevertheless, did important 
work and his tragic death will be mourned 
not only by his family and his friends but 
by many of the older workmen at the Yeovil 
factory, by whom he was esteemed and 
with whom he was for so long associated. 





Literature 


The Story of the Bridge. By F. W. Robins, 
F.S.A. Birmingham: Cornish Bros., Ltd., 
39, New Street. Price 20s. 

THis is not a technical book. The author 
states in his foreword that he has not tried 
to encroach upon the technical preserves of 
the architect and the engineer, but has been 
more concerned with the social history of the 
bridge, with its many ramifications and its 
human interest. Thus we imagine it will be 
particularly interesting to engineers who, 
being accustomed to solving technical prob- 
lems in this field, will be pleased to read about 
the variety of baffling obstacles which have 
disappeared in the course of time. For 
instance, in an early chapter describing the 
forebears of modern bridges, the author 
writes, “ The simplest form of course, is not 
so much a transporter bridge as an exercise 
in gymnastics. This is the type of crossing 
used by Indians in Mexico—wire hawsers, no 
doubt preceded by vegetable ropes, stretched 
from bank to bank of the river to be crossed, 
well above flood-level, along which the ven- 
turesome and necessarily tough-handed pas- 
senger worms his way, hand-over-hand, and 
with the aid of a rope with a wooden fastener, 
which closes on the wire.” 

From such beginnings the development of 
bridge-building is traced through the middle 
ages, giving an abundance of information, 
and numerous anecdotes, traditions and 
legends, not only about bridges themselves, 
but also about the circumstances which 
surround them, such as the levying of tolls 
or “ portage,” and the religious background 
of early bridge-building. One of the chap- 
ters is devoted to the history of London 
Bridge, another to Bridge Marts and Streets, 
whilst a third deals with oriental bridges, to 
name only three of the thirty-seven chapters 
in the book. All of these chapters are illus- 
trated with an ample selection of photo- 
graphs and old prints. 

The concluding chapter gives an account 
of the ‘‘emancipation” of bridges from 
tolls to trusts and a description of the 
recent history of bridge-building. It is 
only with this last topic that the author 
appears to lose that sympathy and fascina- 
tion for his subject which he transmits so 
ably to his readers throughout the previous 
pages. His references to the achievements 
of modern construction are on the whole 
disparaging. However, the fact that modern 
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bridge-buiiding provides a more “ romantic ”’ 
story than any to be found in the past, will 
perbaps not be fully appreciated for another 
century or two! 





Elastic Resistance Strain Gauges. By 
W. B. Dobie and P. C. G. Isaac. London : 
English Universities Press. Price 15s. 

THERE can be but few engineers who 
have not heard of the electrical resistance 
strain gauge, but how many of them regard 
it as either a universal extensometer or a 
time and money devouring device festooned 
with wires ? The technical press is liberally 
bespattered with contributions from many 
users, but few are concerned with more than 
one particular application of this means of 
measuring strain. 

Messrs. Dobie and Isaac have done very 
valuable work on two counts. First in 
searching out, sifting and condensing such 

- a wealth of widely scattered information 
into a single slim volume and, secondly, 
in adding sufficient of the basic mathematical 
and electronic theory to convert the volume 
into a comprehensive handbook. Indeed, 

all the information necessary to enable a 

stranger to this type of strain gauge to use it 

successfully and confidently is given. Refer- 
ence is made to practically all the apparatus 
manufactured and available in the United 

Kingdom, and although this will undoubtedly 

date the book in the future, it is invaluable 

at present. 

The bibliography at the end of each chap- 
ter is evidence of authority as well as a 
reference for those athirst for greater know- 
ledge. The fact that the experience of over 
one hundred authors is condensed into only 
as many pages of clear, concise and inter- 
esting reading is an invitation to all who are 
concerned with the measurement of strain 
to place this book on their most accessible 
shelf. 





SHORT NOTICE 


The Manufacture of Iron and Steel. Vol. I: 
Iron Production. By G. Reginald Bashforth, 
F.I.M. London: Chapman and Hall, Ltd., 
37, Essex Street, W.C.2. Price 21s.—This 
book by a British authority on iron and steel, 
dealing with the manufacturing aspects of the 
subject, fills a distinct gap in recent metallurgical 
literature. The author, while actively engaged 
in the iron and steel industry, has also been a 
visiting lecturer at two important technical 
colleges and combines a wide knowledge of 
modern methods and plant with a recognition 
of the difficulties and requirements of students. 
For students it is likely to become a standard 
textbook, and the specialist also will find much 
that is of value in the co-ordination of the 
information so lucidly presented and supple- 
mented by the references appended to each 
chapter and by a short bibliography at the end. 
The book is amply illustrated and drawings 
and diagrams are well reproduced. With the 
exception of one chapter on wrought iron, the 
whole of this first volume is devoted to iron 
ores and their preparation, and to the theory 
and practice of the blast-furnace—its fuels, 
reactions, refractories and slags; furnace 
design, plant, equipment and instrumentation ; 
and the operations and calculations involved in 
blast-furnace work. There is a chapter on 
electric reduction furnaces, the future of which 
is largely a question of relative power costs, and 
a discussion of special iron and ferro-alloys. 
All who have awaited a book giving a good 
comprehensive account of modern British prac- 
tice will be grateful to the author for devoting 
his time to this work and to the publishers for 
the high standard of production which they 
have maintained. A second volume on “ Steel ”’ 
is in preparation. 





Drainage of Land, Estates and Buildings. By 
S. Gale, A.M.I.Mech.E. London: Chapman 


and Hall, 37, Essex Street, W.C.2. Price 22s.— 
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The aim of this book is to afford useful and 
practical assistance to those engaged upon land 
drainage and the development of housing 
estates, and upon public and industrial develop- 
ment. It will also be of use to students pre- 
paring for the examinations of the various 
professional institutions. It is amply illus- 
trated and describes the underlying principles 
of the subjects of land drainage, the design of 
sewerage systems and the design of drainage 
and sewerage for housing estates, schools, 
hospitals and factories. Standard specifications 
and the calculation of quantities for drainage 
work are explained. The book also gives up-to- 
date information on the legal regulations 
governing drainage and sanitation, and will be 
of use as a reference book in this respect, since 
it incorporates relevant information from 
Government Departments and publications and 
explains the Land Drainage Act of 1930. 





The Novice’s Workshop: Part II. By Ian 
Bradley and Norman Hallows. London: 
Percival Marshall and Co., Ltd. 1949. Price 
3s. 6d.—This is a sound, practical, little 
book for the amateur. The instructions given 
by the authors are just those that the beginner 
with a small metal-working lathe requires, and 
the advice tendered is based on good practice. 
In some respects the present authors, like others, 
assume that the amateur’s lathe has a higher 
degree of accuracy than it always has. Absolute 
alignment between the front and back centres 
at all positions cannot be counted on with 
certainty, and users would be wise to use a 
“‘ floating’? connection when possible rather 
than a rigid one, as, for example, in the case of 
drilling or screwing from a drill chuck or die- 
holder held fast in the poppet barrel. In their 
instructions for making that invaluable tool 
the ‘‘ wobbler,” for centering a pop mark in 
the lathe, the authors rather overstress the 
degree of accuracy. As a matter of fact, “ any 
old thing ” will do the job provided it is not 
allowed to turn round and a small flat is pro- 
vided for the “ clock ” to touch. But these are 
mere details in an excellent little book. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


POWDER METALLURGY AND THE GAS 
TURBINE 


S1r,—The contribution which powder metal- 
lurgy can make towards the provision of heat- 
resisting materials was admirably reviewed 
by N. W. Greenwood, in his article, ‘‘ Powder 
Metallurgy and Heat-Resisting Alloys,” in 
THE ENGINEER of April 1, 1949. 

It is well known that improved performance 
of gas turbines, particularly for land and marine 
installations, can be obtained by increasing 
turbine inlet temperatures. The development 
and production difficulties in providing con- 
ventional cast alloys giving prolonged life at 
temperatures nearly 100 per cent above their 
present maximum were outlined by Mr. 
Greenwood. Powder metallurgy can make a 
very useful contribution, particularly when 
combined with ‘‘ sweat cooling.” In this case 
the components are produced in a porous con- 
dition, the cooling fluid being passed through 
the porous material towards the surface in 
contact with hot gases. Mr. Greenwood recorded 
that work on this subject is being carried out in 
the United States. Theoretical and experi- 
mental work is also in progress in this country. 
The nucleus of this work has been for some 
years at the City and Guilds College. -Sweat 
cooling appears to be a most efficient method of 
protecting components exposed to high tem- 
peratures. A theoretical basis for calculations 
was presented by the present writers in a note 
to the Seventh Congress of Applied Mechanics 
in September, 1948, entitled “‘Some Obser- 
vations on the Mechanism of Sweat Cooling.” 

It is apparent from Mr. Greenwood’s article 
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and the above considerations that powder 
metallurgy, in combination with sweat cooling, 
might well lead the way to extensive gas. 
turbine improvements. It calls for a careful 
and well-planned development programme to 
produce a material having a small but control. 
lable permeability to fluid flow, and yet ade. 
quate mechanical properties at only medium 
temperatures. With sweat cooling the com. 
ponent is wholly maintained at a temperatiire 
considerably below that of the hot gases, 
Hence such a material need not necessarily be 
of the type Mr. Greenwood has called ‘ Cer- 
mets,” but may be normal, ferritic alloys of 
which the powder metallurgists have consider- 
able manufacturing experience. 
P. GROOTENHUIS and N. P. W. Moore 
City and Guilds College, London, S.W.7, 
April 28th. 


STATUS OF THE ENGINEER 


Sir,—The reply in your issue of April 29th, 
by Mr. W. A. M. Allan, Hon. Secretary of 
The Engineers’ Guild, to my letter suggests 
that I have given an erroneous impression by 
not giving the full context of the quotation 
from a statement by the Guild Council. This 
is incorrect as is also the suggestion that I 
have failed to appreciate the distinction between 
** general” and “‘ special ”’ qualifications, drawn 
by the Guild. This distinction is quite definite 
but I would submit that the reversion to and 
emphasis of these differences does not really 
assist in obtaining a satisfactory solution of 
the problem, and in fact my original quotation 
was fully justified. The point at issue is the 
condition for membership of the Guild and 
whether this condition is such that the Guild 
can become truly representative of the pro- 
fessional engineer. 

The Engineers’ Guild, by its sub-title, 
claims to be an Association of Professional 
Engineers, with the inference that persons 
excluded from membership are not professional 
engineers and my suggestion that the condition 
is attainable by persons other than corporate 
members of the three major institutions has 
not been satisfactorily answered by a reitera- 
tion of Guild principles. To summarise the 
matter, The Engineers’ Guild should either 
(a) make their conditions for membership 
representative of the professional engineer or 
(b) should change their title to The Engineers’ 
Guild—an_ Association of Chartered Civil, 
Mechanical and Electrical Engineers. 

With reference to the question raised in 
the last paragraph of Mr. Allan’s letter, it 
would appear that the discussion on a possible 
registration plan has commenced to “ chase 
its own tail.” Previously, Mr. Allan has 
referred to the Council preparing to examine 
registration plans, but on receipt of questions 
having some bearing on the plan, asks “ whether 
there is at present such a plan,” and “‘if so, 
what is that plan.” Mr. Allan is the only 
person able to answer his own question but 
conveniently excuses himself by saying that 
the results of the Council’s exploration cannot 
be anticipated. 

Joun H. Frivux 
B.Se.(Eng.), A.M. Inst. Gas E. 
Rotherham, Yorks., May 2nd. 





LOCOMOTIVE STANDARDISATION 


Sir,—Referring to Mr. O. 8S. Nock’s letter 
in your issue of April 29th, I dislike clichés as 
much as he does. 

Their use is due to the fact that I cannot 
fairly disclose the source of my information. 
Further discussion of recent Western Region 
locomotive practice therefore must be post- 
poned till official reports are issued. 

Bs. ws 

Alexandra Grove, N.4., May 2nd. 


S. Brown 
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Institute of Fuel Annual 
Luncheon 


‘HE annual luncheon of the Institute of Fuel 
took place at the Connaught Rooms, London, on 
Thursday, April 28th. There was a large com- 
pany of members and guests, and the chair was 
taken by Dr. D. T. A. Townend, the President, 
who in a short speech welcomed the guests. 
In responding for the guests, Dr. H. Roxbee 
Cox said that he was placed somewhat in a 
difficult position by his double role as a Fellow 
of the Institute and Chief Scientist of the Mini- 
stry of Fuel and Power. In the matter of 
planning for the coal, gas, electricity and oil 
industries there were those who believed in the 
maximum of planning and those who held that 
the best progress would be made with a mini- 
mum of planning. He himself held a position 
neither to the left or to the right. Many of 
those present would, he said, expect something 
to be said about the future of the gas turbine. 
If it was to have a real future, he felt that marine 
gas turbines should; be designed to burn the 
crudest oil fuels, while for land purposes coal 
should be used. There were many new prob- 
lems for the fuel technologist to deal with, 
among which were the underground gasification 
of coal and total gasification. These important 
matters ought to be attacked on a broad front. 
In these days much reliance was placed on 
committees, but Dr. Roxbee Cox said that in 
his opinion an overdose of committees might 
well result in procrastination and frustration. 
Dr. B. Mouat Jones, sometime Vice Chancellor 
of the University of Leeds, also responded for 
the guests. One thing, he said, deserved the 
early attention of the Government, the univer- 
sities and industry, and that was the problem 
of maintaining a steady supply of scientists 
and technologists. 





The Royal Dockyards 


On the motion for the adjournment of the 
House of Commons on Monday evening last, 
attention was drawn by Mr. H. M. Medland 
to the question of setting up a working party 
for the Royal Dockyards. He suggested that 
in spite of the great technical advances and 
administrative alterations which had taken 
place in industry, the main organisation of the 
Royal Dockyards was precisely what it was 
at least a hundred years ago! Replying to 
various points raised during the debate, the 
Civil Lord of the Admiralty, Mr. Walter 
Edwards, emphasised that the Royal Dock- 
yards, at home and abroad, were in no way 
comparable with the shipbuilding and ship- 
repairing yards in this country. A Royal 
Dockyard, he said, was a naval base, and it 
had not yet been found that it was in the best 
interest of the country to have civilians 
in charge of naval bases and naval ships. 
Before contemplating any change in the control 
of the Royal Dockyards, Mr. Edwards con- 
tinued, he would need to be absolutely satisfied 
that it would be in the interests of the nation. 
He was not yet satisfied on that point, and 
therefore saw no reason for using the Admiralty 
administrative staff for setting up a working 
party to go into the matter. 

——o—_—_ 


BOOKS RECEIVED 


The Economy of Timber in Building. By R. G. 
Bateson. London: Crosby Lockwood and Son, 
Ltd., 39, Thurloe Street, South Kensington, 8.W.7. 
Price 7s. 6d. 

Managers, Men and Morale. By Wilfred B. D. 
Brown and Winifred Raphael. London : MacDonald 
and Evans, 8, John Street, Bedford Row, W.C.1. 
Price 10s. 6d. 

Radio Receivers and Transmitters. Second edition. 
By 8. W. Amos and F. W. Kellaway. London : 
Chapman and Hall, Ltd., 37, Essex Street, Strand, 
W.C.2. Price 25s. 

Steam Turbine Theory and Practice. Fifth edi- 
tion. By William J. Kearton. London: Sir Isaac 
Pitman and Sons, Ltd., Pitman House, Parker 
Street, W.C.2. Price 22s. 6d. 

Circuits and Machines in Electrical Engineering. 
Volumes I and II. By John O. Kraehenbuehl and 
Max. A. Faucett. Second edition. London: 


Chapman and Hall, Ltd., 37, Essex Street, W.C.2. 
Price 25s. 6d. each. 
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B.E.A.M.A. Annual Report, 1948-49 


HE thirty-eighth annual general meeting 

of the British Electrical and Allied Manu- 
facturers Association (Inc.) was held in London, 
W.C.2, recently. Sir George Nelson, Chairman 
of the Council, who presided, referred briefly 
to the annual report of the Association for 
1948-49. Commenting on the activities of the 
industry, Sir George indicated that, compared 
with 1938 (when the British electrical manu- 
facturing industry was the largest exporter 
of electrical goods in the world), in the year 
under review, its exports doubled in quantity. 
In fact, the report shows that the value of 
exports of electrical machinery and equipment 
in 1948 was £106,261,000, compared with 
£22,732,000 in 1938. 

In the home market, 1949 marked the end 
of the first year of the newly-formed nationa- 
lised electrical supply industry, and Sir George 
said that it was a great pleasure to report 
that the cordial co-operation which had always 
existed between the manufacturers and the 
supply side of the industry had been amply 
maintained during this transitional period. 
Many matters of paramount importance to 
the two sides of the industry were being dealt 
with through the medium of joint committees, 
perhaps the most important of them being 
the newly-formed British Electricity Autho- 
rity and Area Boards-B.E.A.M.A. Joint Com- 
mittee, which has followed in the footsteps 
of the old and well-tried I.M.E.A./B.E.A.M.A. 
Joint Committee. 

A further example of the co-operation between 
all sides of the industry was the formation of 
the British Electrical Power Convention, which 
would hold its inaugural meeting, under the 
Chairmanship of Lord Citrine at Torquay, in 
the middle of June. 

Turning to some of the more detailed work 
of the Association, he referred to the efforts 
of the manufacturers of turbo-alternator plant, 
who have been able not only to meet the 
demands of the home market, but had also 
been able to export a substantial quantity of 
generating plant over and above home needs. 
He also recorded that a considerable number 
of kilowatts of manufactured generating plant 
were, although ready for installation, unfortu- 
nately still having to be stored in the manu- 
facturers’ works and elsewhere, mainly due to 
delay in the completion of the power stations 
themselves. From that the members could 
see that the shortage of electrical power in 
this country was not due to shortage of equip- 
ment of new plant from the manufacturers’ 
works. Amplification of this statement is 
contained in the report itself, which shows 
that during the period under review manu- 
facturers despatched from their works plant 
with a maximum capacity of 11lOMW. Of 
this total 724MW was destined for B.E.A. 
stations (while the remainder was for export), 
but for various reasons it was only possible to 
increase the plant available for use by the 
B.E.A. by 503MW during 1948. Nevertheless, 
Sir George emphasised that through the co- 
operation of the Heavy Electrical Plant Com- 
mittee and the B.E.A. Co-ordination Committee 
the progressing of generating plant throughout 
the year had been kept under constant review. 
Referring to the lighter side of the industry, 
Sir George said that the picture was not so 
satisfactory, and the fact had to be faced that 
there had been a substantial fall in the demand 
for the home market, due largely to restric- 
tions in the use of electricity and also to other 
factors, over which the manufacturers of light 
equipment had no control, the most important 
factor being the purchase tax. The effect of 
this falling-off of the home demand on the 
export potentialities of the manufacturers 
of these products should receive careful con- 
sideration. Unless the manufacture of this 
lighter type of equipment could be speeded 
up for the home market by relaxation of 
existing controls, there was grave danger of 
the éxport figures inevitably being greatly 
reduced. 


It was pleasing to be able to report that, 
due very largely to the direct approach by the 
Association and the manufacturers concerned, 
a very considerable improvement could be 
shown in the production of the raw materials 
necessary for the wellbeing of the industry. 
In particular this could be said of the supply 
of the normal grades of electrical sheet steel, 
although the shortage of certain highly special- 
ised grades of transformer, and certain special- 
ised steels, were still handicapping the industry. 

During the past year the Council was able 
to arrange for certain American members of 
the Anglo-American Council of Productivity 
to visit various electrical manufacturers’ works 
both in London and in the Manchester area, and 
were now actively considering the possibility 
of sending teams from the electrical manu- 
facturing industry on reciprocal visits to the 
U.S.A. 

The old-established British Engineers Asso- 
ciation B.E.A.M.A. Joint Committee had been 
strengthened during the year by the addition 
of a third wing, namely, the Society of British 
Aircraft Constructors, and he felt that that 
Committee had been instrumental in putting 
forward to various government departments 
and other authorities concerned a uniform 
point of view on a number of matters affecting 
the three Associations. 

The following eight members of the Associa- 
tion were elected by ballot to be members of 
the Council for the session 1949-50: Allen 
West and Co., Ltd.; British Insulated Cal- 
lender’s Cables, Ltd. ; Bruce Peebles and Co., 
Ltd.; Crompton Parkinson, Ltd.; English 
Electric Company, Ltd.; Hackbridge and 
Hewittic Electric Company, Ltd.; Johnson 
and Phillips, Ltd.; C. A. Parsons and Co., 
Ltd. 

At the first meeting of the B.E.A.M.A. 
Council for the session 1949/50, held on April 
21, 1949, Mr. H. W. Bosworth, Lancashire 
Dynamo and Crypto, Ltd., was elected Chair- 
man for the session, and Mr. J. S. Ramsden, 
British Thomson-Houston Company, Ltd., 
was elected Vice-Chairman. 





British Standards for Domestic 
Electrical Installations 


THERE is a large number of British Standards 
of direct interest to those concerned with the 
design and maintenance of electrical installa- 
tions. These standards are listed in an appendix 
to the Regulations for the Electrical Equip- 
ment of Buildings (issued by the Institution of 
Electrical Engineers), and in designing an 
installation to comply with the Regulations it 
is necessary to consult quite a number of these 
British Standards. With a view to bringing the 
essential requirements of these British Standards 
together into a convenient form for reference, 
the British Standards Institution has issued 
Handbook No. 9—Domestic Electrical Installa- 
tions, which contains a summary of thirty-six 
B.S. Specifications. 

The handbook is divided into seven sections 
as follows :—(1) British Standards of general 
application to domestic electrical installations ; 
(2) conduits and conduit fittings and ducts ; 
(3) cables; (4) wiring accessories; (5) distri- 
bution boards, fuses and switchgear ; (6) com- 
munications; (7) appendix of informative 
tables (most of which are reproduced for the 
Regulations for the Electrical Equipment of 
Buildings). 

The technical essentials of the specifications, 
though summarised, have not been modified, 
but only those features which are of direct 
interest to those concerned with the design and 
maintenance of installations have been in- 
cluded. Copies of this handbook (Handbook 
No. 9: 1949) may be obtained from the Sales 
Department of the British Standards Insti- 
tution, 24, Victoria Street, London, S.W.1, 
price 12s. 6d. post free. 













The Iron and 






| hee annual general meeting of the Iron 
and Steel Institute was held in London on 
Wednesday and Thursday, April 27th and 
28th. On the first day the Institute met at 
the Central Hall, Westminster, and on the 









Engineers, Storey’s Gate, Westminster. 

On Wednesday, April 27th, the Chair was 
taken by the President, Sir Andrew McCance. 
Moving the adoption of the Report of the 
Council for 1948, and the Statement of 
Accounts, the President said that on the 
whole the past year had been a successful 
one. The membership had increased by 
nearly 500, and at the end of the year it 
exceeded 4900. Thus, they had not quite 
achieved their objective of 5000. By the 
end of the present year, however, it was 
anticipated tnat the 5000 mark would be 
reached. The scheme for National Certi- 
ficates in Metallurgy had received a support 
which, though not surprising to the Council, 
had been substantially more extensive than 
was expected by the Ministries and others 
concerned. The Joint Committee on Metal- 
lurgical Education was engaged in an exten- 
sive enquiry into the qualifications of those 
who had studied metallurgy at the univer- 
sities and technical colleges and how these 
were meeting the requirements of industry. 
After remarking on the continuance of the 
friendly co-operation with the Institute of 
Metals and the valuable help received from 
the British Iron and Steel Research Associa- 
tion, the President referred to the proposed 
change in the by-laws, the principal object 
of which was to increase the subscription of 
Members by £1 Is. and of Associates by 10s. 
owing to the general increase in costs. 

The Report and Accounts were adopted 
without discussion. 

The President, presenting the Bessemer 
Medal for 1949 to Professor J. H. Andrew, 
Sheffield University, said it had been awarded 
in recognition of Professor Andrew’s dis- 
tinguished services to metallurgy and the 
iron and steel industry, with special reference 
to the valuable research work which he had 
conducted or which had been carried out 
under his guidance, and also in acknowledg- 
ment of his services to metallurgical educa- 
tion. He added that Professor Andrew 
was originally trained in Manchester, but 
had had a number of years’ practical experi- 
ence with Messrs. Armstrong Whitworth 
and Co., before deciding to take up an 
academic career. His first academic post 
was Professor of Metallurgy in the Glasgow 
Technical College, and from there he went 
to Sheffield. Having settled down there, he 
entered into the task of training future 
metallurgists with great enthusiasm, and 
with great success. The responsible posi- 
tions now occupied by his students was the 
best evidence of that success. Research 
work, however, was not forgotten, and Pro- 
fessor Andrew was among the first professors 
to insist that whether a student was ulti- 
mately to take up industrial or academic 
work, training in research was a useful and 
necessary addition to his course at the univer- 
sity. To-day, that opinion was universally 
accepted but. he remembered the days when 
it was not accepted with such complete 
unanimity as it was to-day. 

Professor J. H. Andrew, expressing his 
appreciation of the award of the Bessemer 
Medal to himself, and of the President’s 
remarks, said it gave him the impression 
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that his forty-five years spent in the study 
of metallurgy had not been altogether lost. 
Remarking that, like many other older 
metallurgists, he had been trained originally 
as a pure chemist, he paid tribute to the 
many people who had helped him attain 
such success as he had. 

The Sir Robert Hadfield Medal for 1949 
was then presented to Mr. W. M. Thring, 
Head of the Physics Section of the British 
Iron and Steel Research Association in 
recognition of his studies on the theory of 
heat transfer in the open-hearth furnace. 
The Williams Prize for 1948 (£100) was 
handed to Mr. J. 8. Bryan (Morgan Crucible 
Company, Ltd., formerly of Messrs. John 
Lysaght’s Scunthorpe Works, Ltd.) for his 
paper on ‘Gaseous and Liquid Fuels at 
Iron and Steel Works,” of which he was 
joint author with Mr. J. B. R. Brooke, who 
was not eligible for the prize. Ablett Prizes 
of £50 each for 1948 were awarded to Mr. 
G. S. Martin (Lanarkshire Steel Company, 
Ltd.), and Mr. M. Y. Harvey (Messrs. 
Colvilles, Ltd.) for their paper on “ Main- 
tenance of Electrical Machinery for Iron and 
Steel Works.” 

The President said that in connection 
with the Ablett Prizes they were indebted 
to Captain Ablett for his generosity in giving 
them. Captain Ablett had been a very warm 
supporter of the Institute for many years, 
and the Council, at its meeting yesterday, 
decided to elect him as Vice-President 
of the Institute in recognition of the work 
he had done to further the interests of the 
younger members of the Institute by the 
presentation of these prizes. 

The Secretary announced the following 
changes on the Council since the last general 
meeting in November, 1948: Hon. Trea- 
surer, Mr. James Mitchell; Vice-President, 
Mr. R. G. Lyttelton; Members of 
Council during their period of office, Mr. A. 
Roebuck (President of the Sheffield Metal- 
lurgical Society) and Dr. Binnie (President 
of the Manchester Metallurgical Society). 
The following Vice-Presidents and Members 
of Council retired at the present annual 
meeting and were re-elected: Vice-Presi- 
dents, Captain H. Leighton Davies; Mr. 
G. H. Latham, and Mr. J. Sinclair Kerr. 
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General Meeting of the Institute will be 
held in London on Thursday and Friday, 
November 10 and 11, 1949. 

The first paper to be read was :— 


THE CONVERSION TO OIL FIRING OF THE 
OPEN-HEARTH FURNACES AT PARK 
GATE WORKS 

By D. F. Marsuaty, B.Se. (Tech.), Ph.D., and 

H. C. WHITE 
SyYNopsIs 

The paper gives an account of the experience 
gained during the conversion of a complete open. 
hearth furnace plant to the use of fuel oil. After 
briefly describing the open-hearth plant, the reasons 
for making the conversion are discussed and some 
consideration is given to the properties of the prin- 
cipal available fuels. 

The details of the fuel oil plant and the methods 
adopted in making the conversion are outlined. 

A comprehensive system of instrumentation has 
been used to apply a simplified operating techniquo 
to hand-controlled furnaces. The methods of 
furnace control adopted and the organisation 
required to ensure that the best use is made both of 
furnaces and of instruments are given in some 
detail. 

The operating results over a period of fifty-seven 
weeks are presented and discussed under three main 
headings, shop lay-out, type of charge and furnace 
performance. Under the last heading consideration 
has been given to the quality of the scrap and to the 
constitution of the charge. The flow characteristics 
of three types of burner and details of the influence 
of roof temperature on the rate of furnace working 
are given. The life of the refractories used is indi- 
cated, and the essentials for fully automatic furnace 
control are stated. 

Dr. D. F. Marshall, introducing the paper, 
directed attention to the underlying prin- 
ciples and said that information on the 
operation of open-hearth furnaces can be 
obtained in various ways by theoretical 
calculation, by tests on laboratory models, 
by trials on individual furnaces or, as in the 
present case, by analysing the performance of 
an entire shop. Large-scale analysis of per- 
formance brought in variables of plant lay- 
out, furnace design or supply problems which, 
although they might not be common to 
scaled-down tests, were quite capable of 
completely masking the effect of applied 
fundamental research. Similarly, the appli- 
cation of instrumentation or specific furnace 
operating procedure required some special 
consideration which might be quite different 
from the procedure adopted for a single 
furnace. The experience gained at Park Gate 
during the past two years had certainly 
justified the attention originally paid to this 
problem of large-scale application of what, 
for want of a better term, might be called 
“* scientific common sense.” The objects of 
the conversion were to increase the outputs of 
existing units and to make possible the 
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Members of Council: Mr. T. Jolly, Mr. F. 
Saniter; Mr. W. F. Cartwright, Dr. J. W. 
Jenkin and Sir Arthur Matthews. 

Andrew Carnegie Scholarships were an- 
nounced as having been awarded to: Mr. 
P. L. Chang, for study of ‘“ Diffusion in 
Steel at Elevated Temperatures,” and Mr. 
G. R. Bish for study of “The Effects of 
Cold-Working and the Austenite-Martensite 
Reaction during the Isothermal Transfor- 
mation of Steel.” 

It was also announced that the Autumn 


operation of the continuous working week. 
Some indication of the progress made was 
given in the table set out above. 


DISCUSSION 


Mr. R. W. Evans (Steel Company of Wales) 
said the authors had quite rightly stressed 
the importance of standardisation of instru- 
ments and control in the multiple furnace 
shop, where there might be changes from one 
furnace to another at times. It was interest- 
ing to note that there seemed to be more 
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trouble with slag foaming on the oil-fired 
furnaces than on the gas-fired furnaces, but 
his own experience did not confirm that. If 
consideration were given to the high pro- 
perties of luminosity and radiation in the 
oil flame it would not be expected that there 
would be a great deal of foaming with an 
oil flame, but he agreed with the authors 
as to the importance of trying to find 
some method of establishing the radiation 
properties of the open-hearth flame. It was 
of the greatest importance to try and 
assess the actual radiation properties of 
the flame. 

Dr. T. P. Colclough (British Iron and Steel 
Federation) remarked upon the extremely 
simple rules that had been laid down for the 
control of the furnaces, and said he had been 
informed that there was no undue difficulty 
in training men, in a district which was 
characteristically conservative, into the use 
of these new methods. The simple rules that 
had been laid down were well worth study. 
The most valuable part of the paper was 
under the heading ‘‘Furnace Performance,” 
where the authors laid down the conditions 
to give the best results. These might have 
been printed in double-leaded type, and he 
commended them to everybody. It was fair 
to say there had been more misunderstanding 
about the use of oil fuel for furnaces than in 
connection with any other single thing he had 
known recently. It wasabsolutely impossible 
to get the results from a high-power fuel 
unless there were the conditions which were 
necessary to make use of that fuel, and he 
was hoping that some member of the Insti- 
tute would, before long, give a reasoned 
study of the influence of these different 
factors on not only the oil consumption, but 
on the production of the shop generally. 
This paper might well be regarded asa prelude 
to the discussion which was to take place on 
the following morning on the charging of 
open-hearth furnaces, because an examina- 
tion of the data which they had at Park Gate 
would show that the charging of the furnace 
had a most profound influence on oil firing. 

Mr. R. A. Hacking (Richard Thomas and 
Baldwins, Ltd.) said that in 1946, when the 
question of conversion first cropped up, 
heavy fuel oil was 54d. per gallon, and Park 
Gate stood to gain probably more than any- 
one else in the country by conversion from 
producer gas to oil. They had a line of nine 
furnaces, each one of which was stretched to 
the limit in charging capacity, &c., and which 
by modern standards were inefficient. There- 
fore, the company was to be congratulated 
on making the decision to convert to oil and, 
what was more, to convert the shop as an 
entity. Another factor which influenced the 
company in coming to this decision was the 
continuous operating week. Further, of all 
the shops he knew, Park Gate were faced with 
just about the worst conditions, when using 
producer gas, of any in the country. Some 
who converted to oil in the early days of the 
crusade were faced with having to wait a long 
time for instruments, and the result was that 
furnaces were converted without the neces- 
sary instrument indication of what was going 
on. Reliance had to be placed on visual 
methods, and a lot of oil was wasted. He 
had had the privilege recently of going 
through one of the largest oil refineries in the 
country and had been greatly impressed with 
the instrumentation and the methods adopted 
for the calibration and maintenance of the 
instruments. An oil refinery was a place 


where it was necessary to have instruments 
before it was possible to start work at all, and 
in this case there were some 1000 recorders 
and controllers, some 3000 to 4000 automatic 
valves and several thousand indicating 
instruments. 


It was necessary that this 
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installation should be working reliably con- 
tinuously, otherwise there was the danger of 
the whole process going sadly awry. The 
calibration and maintenance of these instru- 
ments called for the whole-time employment 
of a staff of thirty-five, and they were kept 
busy the whole time. This was a graphic 
illustration of how instruments should be 
regarded and maintained. Therefore it was 
another wise decision of the Park Gate Com- 
pany that on every shift there was a man 
charged with the task of seeing that the 
instruments were properly maintained so that 
the confidence of the operating staff on the 
stage was not lost. 

Dr. J. H. Chesters (United Steel Com- 
panies), in some notes read in his absence 
by Mr. I. M. D. Halliday (B.I.8.R.A.), said 
that the excellent results obtained with the 
new furnaces was due in no small measure to 
the fact that before any furnaces were con- 
verted, clear agreement was reached as to 
just what was to be controlled. The mini- 
mum number of instruments were fitted and 
a logical system of supervision was applied 
to ensure that the control did, in fact, exist. 
The authors further progress to automatic 
control would be viewed by the whole of the 
industry with great interest. It would be 
interesting to know whether the authors felt 
that automatic control would add anything 
to the results which they had obtained by 
closely supervised control. The figures 
quoted for the effect of roof temperature on 
output were most encouraging, since they 
supported the more theoretical ideas put 
forward in the Iron and Steel Institute Special 
Report No. 37. The confidence of his com- 
panies in the extreme importance of roof 
temperature had been increased by results 
obtained recently with an all-basic furnace, 
where a relatively small rise in. roof tempera- 
ture had been associated with a marked 
increase in output. The authors were doubt- 
less aware that B.I.S.R.A. had research in 
hand on the production of a flame power 
meter, but it might be some time before such 
an instrument became a practical proposition. 
The difficulty was that the instruments 
developed so far only viewed a limited portion 
of the flame, whereas what was wanted was 
an integrated value of all the radiation. 

Mr. G. W. Allan (B.C.U.R.A.) said that 
something was being done to remove the pro- 
ducer from being a plant bottleneck. Tests 
had been carried out on an American pro- 
ducer at Sheffield with a view to improving 
its output from the furnace point of view, and 
two things were done. The first was to 
modify the American producer to give a gas 
exit pressure of 5in water gauge instead of 
2in, and the other was to see what could be 
done with the normal tuning of the coal dis- 
tribution and general commonsense improve- 
ment in the working of the shop. Generally 
speaking, it had been found that both seemed 
to give good results. Referring to the pro- 
ducers formerly used at Park Gate, he 
asked what fault there had been in the coal 
supplies. Was there a general degradation 
in the type and quality of the supplies, or did 
it relate to the coal crisis of two years ago ? 
Finally, referring to roof life, he suggested 
that in the case of oil there were installed 
roof temperature recorders which were a 
great help in preserving roof life, whereas 
with gas operation no such recorders were 
used. 

Dr. A. H. Leckie (B.I.S.R.A.) was glad to 
hear Mr. Allan make a plea for the producer 
because if even a part of the time and effort 
that had been put into the instrumentation 
and control of the oil-fired furnace had been 
put into the gas-fired furnace, this latter 
might have shown up better. People still 
using producers need not be discouraged. 
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The paper gave the most serious reasons he 
had ever seen for the use of constant air. 
Many people disliked the idea, but the 
authors had provided such a good explanation 
of why it was not worth while bothering at 
present about the oil/gas ratio that they had 
almost converted him to the use of constant 
air. What a challenge it was to the furnace 
operator and designer. For it meant that they 
could not make a furnace tight enough for it 
to matter what air was put in at the flame. 

Dr. T. W. Hand (Colvilles, Ltd.) said 
his experience had been that on a strictly 
comparable basis of the relative B.Th.U. 
values, producer gas still had the advantage. 
During the process of conversion in the case 
of his company they ploughed through most 
of the experiences the authors had described, 
and in some respects went a little beyond. 
For example, it was explained in the paper 
that the nose of the burner was supported on 
a water-cooled table, but experience had 
shown there was no need to use such a table. 
It was an unnecessary complication and 
expense, and a method had been worked out 
in which the burner was just sticking through 
the gable end of the furnace. How far that 
would be successful was not known at 
present, but experience so far indicated that 
there had been a great economy in expensive 
brickwork round the burner. There was a 
better distribution of heat over the bath and, 
of course, more favourable effects of CO, con- 
tent and the waste gases. They were very 
hopeful that this would still further reduce 
expenditure generally. The first conversion 
in his case had to be a quick job, and it was 
carried out in the usual simple manner by 
using both chambers as air chambers and 
using two air valves simultaneously. Im- 
provement had been made in the charging 
arrangements in the shop, but it was realised 
that they would never get where they were 
aiming at if they attempted to put new 
furnace bodies on old and defective flues, 
valves, &c. The next three furnaces were 
therefore built as it was desired to have 
them, with single air chambers and arrange- 
ments whereby the waste gases could only 
escape through the boiler. That experience 
had proved quite successful. It had been 
found that water cooling of the furnaces was 
very desirable, and in the later furnaces the 
jambs, doors, &c., were water cooled. They 
reasoned that whilst oil economy was import- 
ant, maximum output was even more import- 
ant and the practice now was to put all the 
heat into the furnace that could usefully be 
absorbed and recover most of what might 
otherwise be wasted through the boiler. The 
furnaces were doing about 6 tons per hour, 
and after making all deductions for the steam 
used for oil heating and atomisation the steam 
consumption was about 900lb per ton of 
steel. When this stage had been reached 
there was some talk of an oil shortage and 
they became a little concerned about using 
single chambers. The later furnaces there- 
fore had been built on the same principle 
with double chambers, and it was felt that 
this arrangement gave a flexible shop, which 
could be adapted very readily to any 
changes which circumstances might render 
necessary. 

Mr. A. I. Aitken (Colvilles, Ltd.) said that 
in furnace design his company was now 
gravitating to a single central uptake, or a 
suitable modification of this, with the burner 
or even twin burners through the straight 
end, boxlike superstructure. They thought 
that the high kinetic energy in the atomised 
and subsequently vaporised oil stream would 
suffice to induce the necessary regenerated 
air for both speedy and efficient combustion. 
That was regarded as of the utmost import- 
ance because of the deleterious effect of the 
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results of sulphur pick-up from the oil, both 
on furnace productivity and steel quality. 
Retracting the burner progressively from the 
hearth had ameliorated this position and in 
their latest modification of straight end there 
was no burner arch or platform thereunder. 
That allowed more or less free circulation of 
combustion air round the burner tip and 
consequently there should be less trouble with 
sulphur pick-up. 

It had been found, too that with their 
earlier practice of dog-house design, maxi- 
mum flame development did not occur until 
the outgoing bank or last door of the furnace. 
Consequently, half the roof would be at the 
safe working limit (in their case 1650 deg. 
Cent.) while the incoming half would average 
anything up to 100 deg. lower. During the 
refining stages this naturally levelled out, but 
there still existed the disparity between 
incoming and outgoing roof temperatures. 

Roof pyrometry at its inception gave con- 
siderable trouble. Originally there were used 
three total radiation pyrometers sighted on 
both ends and on the centre line of the furnace, 
and any deficiencies in the ancillary water or 
purging air supplies to the instruments 
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allowed the ambient temperature to rise and 
so cause recrystallisation of the Heil’s alloy 
thermopile with subsequent erroneous 
E.M.Fs. The works compressed air supply 
was used and the water and oil condensation 
inside the instruments necessitated almost 
hourly cleaning and recalibration. These 
total radiation pyrometers had now been 
replaced with photocell units of their own 
design. The purging air supply was intro- 
duced through a “doughnut” outside the 
instrument altogether and no trouble had 
been experienced with water or oil in the air 
supply, although they were still there. Should 
the ambient temperature of the cell rise 
because of failure of the water supply, then 
no lasting ill-effects were experienced, be- 
cause when the normal ambient temperature 
was reimposed, the cell output returned to the 
calibrated value. The result was that con- 
siderably less maintenance was required and 
some of the instruments had gone for three 
or four days without any minor adjustments 
being made. 

Dr. Marshall made a few comments on the 
discussion and promised a full reply in 
writing. 


(T'o be continued) 


All-Steel Fabricated Railway Coaches 


E have received from British Railways 
particulars of a new 60ft corridor composite 
coach with a fabricated all-steel body, which 
has been developed and built at the Derby 
Carriage and Wagon works. This coach is 
the prototype for an order of 150 all-steel 
vehicles which are to be manufactured for 
main line service in this country. 
As can be seen from the photograph reproduc- 
ed below, the general exterior profile of the new 


When the vehicle was designed particular 
care was taken to make it suitable for unit 
construction and progressive assembly in the 
shops. The various details comprising the 
body structure were designed for production 
as pressings in order that quantity production 
could be achieved to standard dimensions. 

The four main units of the body shell com- 
prise the corridor body side, the compart- 
ment body side, the roof and the endframing 
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coach follows generally the standard London 
Midland Region practice. This coach, which 
has a tare weight of 30 tons 12 cwt, has three 
first-class compartments, seating eighteen pas- 
sengers, and four third-class compartments, 
seating twenty-four passengers. 

The steel body shell, which is welded direct 
to a steel underframe, is supported on standard 
L.M.R. four-wheeled bogies of 9ft wheel- 
hase. Suspension comprises two pairs of steel 
helical bolster springs, with eyebolts and knife- 
edge swing beam mounting, and over each 
axlebox is a 5ft semi-elliptic laminated spring 
fitted with rubber auxiliary springs. The 
steel underframe, although in many respects 
similar to standard L.M.R. designs, has lighter 
sectioned solebars and angle trusses have been 
fitted to both longitudinals as well as sole- 
bars. The general design permits the mounting 
of a range of varying body designs. 
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and panels. Each of these units consists of 
a light steel skeleton structure made up of 
pressings from 10 and 14 gauge deep drawn 
quality steel, to which is welded the outer 
panel of 16 gauge panel steel, the roof panels 
being galvanised steel. The skeleton struc- 
ture joints are arc welded and the panelling 
is secured to the body structure by metallic 
arc plug welds. These units are erected and 
welded on the underframe to form the body 
shell of the vehicle, which is to be seen in one 
of the engravings on page 506. 

In laying out the design attention was given 
not only to the protection of the exterior sur- 
face but also to the inner steel faces situated 
behind the interior timber furnishings. In 
order to reduce condensation to a minimum 
on the interior surfaces a space has been left 
to promote air circulation in the body and roof 
spaces from the underframe solebar level 
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to cantrail and roof. This circulation is aided 
by extraction vents, which have been fitted 
to the roof interspace. 

In the unit forming the end of the coach 
members of considerable strength have been 
introduced into the structure in order to resist 
the effects of impact. The members forming 
the end framework are of relatively strong 
section, the gangway and corner pillars being 
“Z” section formed from }in plate and having 
a 3in depth to the leg of the section. The inter- 
mediate vertical stiffeners and all the cross 
stiffeners of the end members are formed from 
10-gauge sheet steel. 

The body side framing is attached to the 
underframe by means of pressed steel brackets, 
fitted to each pillar and stump pillar. Brackets 
are formed to fit the cross section of the pillars 
and by the nature of their application permit 
vertical, longitudinal and transverse adjust- 
ment of the body side in relation to the under- 
frame to facilitate assembly in the shops. 
Designed as a standard unit, the roof can be 
fitted to various types and lengths of carriages, 
and has the carlines spaced at equal intervals 
in order that a standard dimension may be 
maintained for roof panels and purlins. The 
gutter is designed for separate attachment 
after erection of the roof to body sides, and it is 
secured by stainless steel bolts and nuts. 

To secure the interior finishes timber fillets 
are fastened to the inner faces of the steel 
frame and to these fillets the interior finishing 
panel timber plys are secured. The timber 
fillets are secured to the steel members by means 
of steel studs, which are welded in situ by a 


. “* Cye-are ’’ welding appliance. Timber flooring 


has been adopted to facilitate the securing of 
partitions and other fitments and it consists 
of two layers of tongued and grooved boards on 
a hardwood framing, finally covered with felt 
and linoleum. 

The photographs we reproduce on page 506 
show the interior of the body shell of one of 
the new coaches and some of the stages on the 
assembly line. The component pressings of 
the side unit are assembled in a fixed floor jig 
and welded to form the skeleton structure, 
to which the body panel is then plug and 
stitch welded. Body reference jig units for 
aligning and positioning purposes are. bolted 
to the underframe of the coach and serve as 
supports during the following erection and 
welding operations on the side units. 

The body ends are then erected, corner 
fixings being fitted to secure ends to body side, 
and the end pillars are welded direct to the 
headstocks of the underframe. Body erection 
is completed by the lowering of the roof unit, 
which is fixed to the body shell by location 
bolts passing through respective cantrail sec- 
tions of the body side and roof units. The cant- 
rails are finally secured together by a series 
of snaphead rivets. 

Body construction is completed by the laying 
of the timber floor direct on the underframe. 
This flooring comprises a frame of hardwood 
longitudinals and crossbearers which form 
pockets for the double fixings of softwood 
floorboards. Compartment partitions are 
erected and timber packings are applied to the 
steel body members as a foundation for the 
fixing of the interior decorative finishing tim- 
bers. The final equipment of finishings, trim- 
mings, glazing, and electric lighting follows 
normal coachbuilding practice. The interior 
finish of the coaches is characterised by the 
elimination of all sharp corners from the com- 
partment and corridor ceilings by the intro- 
duction of ceilings of arch formation. The 
ceiling sweeps blend at the corridor partition 
into a common through pocket designed to 
accommodate the complete coach circuit wiring. 


—_——_—___>—_—__——_- 


Smicone RuspsBer.—We have been informed by 
Richard Klinger, Ltd., Sidcup, Kent, that for some 
time past it has been experimenting in the extrud- 
ing and moulding of the various grades of Silastic 
rubber marketed in this country in the unprocessed 
state by Albright and Wilson, Ltd. The grades 
which Richard Klinger, Ltd., is chiefly using are 
Silastic 160, Silastic 161, and Silastic 181, which 
can now be supplied in the form of sheets, mouldings 
or extrusions. 
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‘Double Mamba ’”’ Propeller-Turbine 


Engine 


N interesting new development of the now 

well-known “‘ Mamba ”’ gas-turbine-propeller 
aero engine is illustrated herewith. Known as 
the ‘‘ Double Mamba,” it consists in effect 
of two Armstrong Siddeley “Mamba II” 
units placed side by side. Although the two 
engines are joined together at the front and 


to a propeller shaft speed of 1450 r.p.m. 
(0-097: 1 reduction). The port engine drives 
the front propeller and the starboard engine 
the rear propeller. On both engines the reduc- 
tion is carried out by a compound epicyclic 


May 6, 1949 


of this gauge and of the engine revolution 
counter. 

The three spur planet gears are supporiod 
by roller bearings and a ball thrust bearing is 
provided at the rear end of each planet gear 
shaft to take the thrust of the helical planot 
gears. An adjusting washer is also provided 
to control the backlash of the helical gvar 
assembly. 

Each idler gear is supported on either side 
by a roller bearing. The outer, or front pro- 
peller shaft is supported at the front by a rol!or 
and ball bearing (the outer races are in the 
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have a common air intake and common pro- 
peller shaft reduction gear casings, they are 
otherwise two separate power units, having 


Fuel consump- 
tion, galls /hr. 


Propeller shaft 


| 
| Net jet thrust 
horsepower 


Aircraft speed, | 
m.p.h. 


Rating 5 | 





their own fuel, lubrication and control systems. 
Each engine has its own reduction gear and 
drives one of two oppositely rotating coaxial 
propellers. 

It will be recalled that the “‘ Mamba ”’ has 
a particularly small frontal area, due to the 
use of an axial-flow compressor. This advan- 
tage is shared by the “‘ Double Mamba,” which 
is very compact and small for its power out- 
put. But as it is possible to shut down and 
restart either unit independently of the other, 
the combination of two engines gives a greatly 
enhanced overall performance, by improving 
fuel consumption when cruising at low power. 
Each unit of the twin arrangement is rated at 


1270 h.p. and 385 Ib static jet thrust at 
take-off. Accompanying tables set out briefly 
the dimensions and performance of the 
combined unit. 

Description and Performance Data 
52-8in 
42-35in 


Maximum width . = 

epee ce eeahere, oD Ce ee 

Overall length (rear face of propeller fitting 
cone to rear face of turbine housing) ... 

Net dry weight 

Air mass flow, 
engine... 


79-83in 
2,000 Ib 


sea-level static, for each 
os ew eek” Saw ek. bey! OO 


DESCRIPTION OF ENGINE 


We are now permitted to give some details 
of the construction of this development. The 
reduction gear is new, but incorporates many 
of the parts of the single “Mamba.” The 
actual power units are standard, and have 
been described before; our description there- 
fore only covers the new or modified components 
of the double unit. 


REDUCTION GEAR AND Front Cover 


The reduction of speed required is from the 
compressor shaft speed of 15,000 r.p.m. down 


Maximum take-off am 0 
Maximum climb aid | 150 
200 
| 250 
Maximum continuous 

MD Ges. che. wee woe | 





Maximum combat 


gear train. A helical sun gear on the com- 
pressor shaft engages with three helical planet 
gears. Mounted on the same axis as the three 
helical planet gears are three spur planet 
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gears, which mesh with a floating internal 
gear (sixty-three teeth). Attached to the 
planet gears is a carrier, which revolves with 
these gears as they rotate within the annulus 
gear. Mounted on the front of the carrier is a 
spur gear, which, on the port engine drives 
the gear on the propeller shaft through an 
idler gear and on the starboard engine drives 
the propeller shaft through two idler gears. 
The extra idler gear is incorporated on the 
starboard drive to rotate the rear propeller 
in an opposite direction to that of the front 
propeller. In other respects both drives are 
identical. 

The floating internal gear is prevented from 


rotating by engaging with three bell-crank , 


levers connected to three pistons. The ten- 
dency for the internal gear to move radially 
due to torque reaction is balanced by oil 
pressure on the forward side of each piston. 
These pistons perform the function of a torque- 
meter; the pressure in the torquemeter 
system is read on a gauge in the pilot’s 
cockpit and the brake horsepower of the 
engine may be calculated from readings 


258 
235 
238 
243 


770 
490 
428 
370 


2540 
2287 
2360 
2475 


220 
225 
232 
290 
300 


310 
255 
200 
325 


280 


2175 
2300 
2475 
3250 


3500 








front cover) and at the rear by a roller bearing, 
the outer race of which fits in the front cover 
diaphragm. 

The inner or rear propeller shaft, which 


passes through the hollow outer propelier 
shaft, is supported at the front by a roller 
bearing, the outer race of which fits in the 
airscrew hub and at the rear by a roller bearing 
and a ball bearing. The outer races fit in the 
air intake casing. The propeller thrust is 
taken by the ball bearing on both propeller 
shafts. 


ENGINE AUXILIARIES 


The auxiliaries are mounted parallel to the 
centre line of the engine to the front and rear 
of the auxiliaries case, which is immediately 
aft of the air intake and engine mounting 
casting. The drive is transmitted from the 
airscrew shaft reduction gear through a single 
inclined bevel shaft, which passes through 
one of the aerofoils in the annular air intake 
to a train of spur gears housed in the auxiliaries 
case. 

Starting in a clockwise direction from the 
rear, the auxiliaries are arranged in the follow- 
ing sequence : governor-operated ignition 
switch, oil scavenge pump, electric tachometer, 
propeller constant-speed unit, fuel pump and 
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engine over-speed governor, and main oil 
pressure and Tecalemit oil micro-metering 


pump. 


ENGINE CONTROLS 


A single-lever control system is used as on 
the single ‘‘Mamba.” There is a throttle 
lever in the pilot’s cockpit for each engine and 
a fuel isolator control lever for stopping each 
engine. 


ATRCRAFT ACCESSORIES GEARBOX 


The aircraft accessories gearbox contains 
those accessories essential for the operation 
of the aircraft installation, such as wheel- 
brakes, flaps, undercarriage, and lighting, but 
which are not essential for the running of the 
engine. The accessories consist of two genera- 
tors, @ vacuum pump, hydraulic pump and a 
compressor. 

The aircraft accessories gearbox is mounted 
above the air intake casing, and is driven by a 
shaft, which is mounted in ball and roller bear- 
ings housed in the front cover and reduction 
gear casing above the propeller shafts. 

This shaft is driven by both propeller shafts. 
The gear on the front propeller shaft meshes 
directly with a driving gear on the accessory 
box drive shaft and the gear on the rear pro- 
peller shaft drives a second gear on the acces- 
sory drive shaft through an idler gear to obtain 
the correct direction of rotation as the propeller 
shafts rotate in opposite directions. The remote 
accessory gearbox is therefore driven by both 
port and starboard engines. 

In order to avoid a connected drive between 
the two engines, a free-wheel assembly is built 
into the two gearwheels on the accessory 
drive shaft. 

The accessories drive can transmit up to 
100 h.p. at maximum r.p.m. and is so arranged 
that full power is available when either pro- 
peller is feathered. 


LUBRICATION SYSTEM 


On both engines a main pressure pump 
supplies oil at 70 1b per square inch to the 
propeller constant-speed unit, the propeller 
reduction gear bearings, and to oil jets for 
the reduction gears and accessory gears, the 
Tecalemit metering pump, the high-pressure 
oil pump, the front main compressor bearing, 
and the centre compressor bearing. 

The Tecalemit metering pump feeds the rear 
main turbine bearing with }$ pint of oil per 
hour, which runs to waste. The quantity 
of oil fed to the front main bearing is controlled 
by restrictor grooves. The high-pressure, 
gear type oil pump, which receives oil at 70 lb 
per square inch from the main pressure pump, 
only supplies oil to the torquemeter cylinders. 
All scavenge oil drains into a sump and filter 
at the bottom of the engine, It is drawn off 
by the scavenge pump and pumped through 
an oil cooler back to the tank. The oil con- 
sumption is said to be less than 2 pints per 
hour for each engine at the maximum contin- 
uous rating of the engine, that is, at 14,000 
r.p.m. 

The lubrication of the propeller reduction 
gear on each engine is quite separate and the 
circulating oil is kept separate by means of a 
dividing wall in the reduction gear housing. 
If required, therefore, one engine can be removed 
from the airframe without disturbing the lubri- 
cation system of the other. If one oil tank is 
utilised for the two oil systems, it is con- 
sidered n to have a central wall in 
the tank to ensure that the two oil systems are 
completely independent, and each engine must 
have its own oil cooler. 


STARTING 


Independent starting for each engine is 
provided by a B.T.-H. turbo-starter motor, 
which is mounted on the propeller reduction 
gear housing. There is a starter button for 
each engine and both engines can be started 
simultaneously or singly. Immediately above 
each starter motor is a breach containing two 
or three cordite cartridges. 
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Semi-Automatic Floodgates on a 


600ft Spillway 


By E. P. BRACE, M.I.E.E. 


HE provision of an adequate spillway is 

always a large item in the cost of an earthen 
dam, particularly in a small river subject to 
tropical storms. Usually such spillways are 
made as long as economically possible to limit 
the head on the crest during floods. The dam 
must be designed to withstand the pressure of 
water when the spillway is working under 
full head and if the spillway is an open one 
this strength is wasted from the point of 
view of impounding water. To make full use 
of the dam it is common practice to resort to 
some form of crest control by means of tem- 
porary or permanent flashboards or some 
kind of gates. The latter are usually prohibi- 
tively expensive for a long spillway, as also 
are permanent flashboards. Temporary flash- 
boards are usually designed to collapse when 
overtopped by a prescribed head of water, 


decided to convert the flashboards into gates, 
which could be opened rapidly in the event of 
a late end-of-season flood. 

The conversion was carried out in the fol- 
lowing manner:—The stanchions were left in 
position and the boards were made into sub- 
stantial gates, each 2ft in depth, fastened to 
the stanchions by hinges. They were arranged 
so that the first gate rested against a support 
attached to the abutment at the beginning 
of the spillway and each succeeding gate rested 
against the preceding one, so that, once the 
support of the first gate was removed it was 
opened by the water pressure, thus releasingjthe 
next gate, and so on, until all the gates were 
open and lying in the slipstream. The original 
flashboards were 5ft in depth, but only 4ft 6in 
was utilised, as the dam was considered to be 
sufficiently stressed at that head. Owing to 





KURRA DAM SPILLWAY 


the boards then lying flat on the crest or 
being swept away and lost, the stanchions or 
pins being destroyed or bent in the process. 
This also becomes a costly item if floods are 
frequent and some method of saving the boards 
must be devised. 

The apparatus which is described below is 
installed on the property of the Nigerian 
Electricity Supply Corporation, Ltd., on the 
spillway of the main dam at Kurra Falls, 
Northern Nigeria. The Kurra dam spillway 
has a crest in the form of an arc 600ft long, 
the tail race being of trapezoidal section, 
increasing in size towards the end remote from 
the dam. It is lined with reinforced concrete 
and is designed to carry 20,000 cusecs with a 
water level of 4ft Tin above the spillway 
crest. 

A year or two after the spillway was com- 
pleted the demand for power increased and it 
became necessary to impound more water. 
R.S.J. stanchions were fixed to the spillway 
crest and 6in by 3in boards were inserted and 
wedged into position inside the webs to give 
the required height of water. Water level was 
controlled by four 48in discharge valves in 
the base of the dam, but later, as the height 
of the flashboards was increased, this form of 
flood control became inadequate and it was 





the gusset plates at the bottom of the stanchions 
it was decided to build up the crest level 6in 
above the original level by means of 6in by 
3in timber, secured to the stanchions and 
grouted in place. This also formed a good 
seating for the bottom of the gate. The two 
gates, each 2ft in depth, therefore impounded 
water up to 4ft 6in above the original crest 
level. 

The locking device or support for the first 
gate was arranged so that the top series of 
gates only could be opened, leaving the bottom 
ones still closed. The opening of the top 
series of gates only was considered to be 
sufficient to take care of all normal end-of- 
season floods, and would minimise the flood 
downstream. It also eased the problem of 
refilling the dam after reclosing the gates. 
The gates have been in operation now for four 
years and have worked so well that the opera- 
tors are completely confident in their efficacy. 

Automatic removal of the locking device, 
by rising water, was decided against owing 
to the positive control needed to ensure that 
the gates would not open by wave action or 
accident and so lose valuable water. The 
device is protected against unauthorised inter- 
ference by a locked cover and the special 
spanner needed is kept in the attendant’s 
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house. There are, however, alarm bells and 
lights arranged to awaken the dam attendants 
in the event of a flood during the night. Regu- 
lation of the water level is carried out nor- 
mally by the four 48in gate valves in the bot- 
tom of the dam, which discharge 2000 cusecs 
under full head. The gates therefore are only 
used for abnormal floods at the end of the 
season. During the rains they are left open. 
When tested after first installation, they 
opened positively with the water lft up the 
gate. With the water over the top of the gate 
the whole series opened in thirty-five seconds. 
The hinged end of each gate is shaped and the 
overlap so arranged that when the opening 
gate has moved through an angle of 20 deg. 
it releases the adjoining gate. Before the open- 
ing gate reaches its fully-open position it is 
cushioned by the water coming through the 
next opening gate and does not therefore knock 
against the stanchion. It is interesting to 
watch the gates in operation and the resulting 
flood is more impressive than the photograph 
reproduced indicates. The top series of gates 
is shown fully open in this illustration whilst 
the bottom ones are opening; those nearest 
the camera are in the open position. . 





The Rand Show 


(By our South African Correspondent) 


TxHeE Easter Rand Show held in Johannesburg 
revealed the extent of the rapid development of 
South Africa’s heavy engineering industries. 
The hall containing the metal industries section 
of the Show included exhibits from more than 
fifty engineering concerns in the country, the 
equipment on display being worth about 
£150,000. 

Very many of the exhibits were “‘ Made for 
the first time in this country.” This progress 
seemed to be spread over the whole engineering 
industry, showing the rapid steps South Africa 
is taking in supplying factories and farmers with 
locally made equipment and the competition 
British and other importers will have to contend 
with in future. 

For example, the Vanderbijl Engineering 
Corporation (‘‘ Vecor’”’) is now producing 
chilled iron rolls. These are the first successful 
rolls ever to be made here from local materials. 
The first roll was only produced as recently as 
three months ago, but a large proportion of the 
local demand, it is claimed, is already being 
met by the Corporation. “ Vecor ”’ can supply 
rolls up to 10 tons in weight and expects to be 
meeting the local demand completely before 
the end of the year. When steel supplies allow 
the Corporation will enter export markets. 
This undertaking also reports that, during the 
past year, it has been the first to make and 
erect a complete mine hoist here. Previously 


only sections have been made in the Union. 
Now inquiries are being received from Great 
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Britain for winder parts of the mine hoists 
manufactured by ‘“ Vecor.”” Another example 
of this concern’s development may be provided 
by the fact that a few months ago an order for 
a 35-ton forged crane hook—by far the largest 
ever made and sold in South Africa—was 
carried out. 

The first air compressor ever to be designed 
and mdde in South Africa was displayed by the 
Steel Engineering Company, Ltd., of Roode- 
poort (Transvaal), as illustrated below. The cap- 
acity of the nine sizes in which it is made range 
from 12 to 48 cubic feet a minute and from 40 Ib 
to 200lb per square inch operating pressure. 





TRANSFORMER OIL FILTER PRESS 


Steel Engineering is also producing a “ Seco ”’ 
jackhammer. The prototype passed its Govern- 
ment test only one week before the Rand Show. 
his demolition breaker conforms to the specifi- 
cations laid down by the mining industry, and 
the makers claim it penetrates granite lin a 
minute faster than the best imported model 
or those made in South Africa under licence and 
economises compressed air. 

The first rubber ball mill to be made in South 
Africa-was also on view at the Show. This ball 
mill, which is lined with “‘ Linatex ’’ rubber, was 
manufactured by R. J. Spargo, Ltd., of 
Johannesburg. “ Linatex ” is a special form of 
rubber made in Malaya, and, because of its 
abrasive resistance, it was incorporated into a 
ball mill for the first time in Britain only a few 
years ago. Now the South African counterpart 
makes its bow to compete with imported mills. 

A few years ago it would have been said that 
this country could not possibly make rolling 
stock, but the overall world shortage, coupled 
with the dire needs of South African railways, 
determined Dorman Long (Africa), Ltd., of 
Germiston (Transvaal) to tackle this problem. 
To-day, 40-ton bogie wagons come off the 

delivery line at the rate 
of oneevery seventy-five 
minutes, and everything 
in the wagons is made 
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from local materials with the exception of the 
wheels and the draw-gear. The standard of 
the workmanship is so high that the firm is 
able to tender successfully for railway contracts 
in competition with old-established oversea 
concerns. Dozens of sub-contractors here }y lp 
the firm with these trucks, and it is believed 
that the engineering industry is similarly 
discussing the practicability of building steam 
locomotives in this country. 

The first oil filter press for cleaning trais- 
former and switch oils ever to be made in South 
Africa was displayed by L. H. Marthinusen, 
Ltd., of Johannesburg. It is illustrated 
below. A _ prototype 100-kVA transformer 
was also displayed by this firm. This trans. 
former is based on a Metrovick design, but 
modified to withstand local conditions, such 
as the abnormal lightning belt over the 
Witwatersrand, and handling by native labour, 
During the past year, L. H. Marthinusen, Ltd., 
also built a 750 h.p. slip-ring induction motor to 
a B.T.-H. design-—the first time such a motor 
has been made in this country. Fabricated 
parts were used in place of castings on the 
original B.T.-H. model. 

Edgar Allen and Co., Ltd., of Johannesburg, 
has just produced a large jaw crusher—far 
larger than anything previously made here 
which has a feed opening of 30in by 18in. This 
company is also making high-speed crushing 
double rolls, used for rock, diamond, asbestos, 
&c., crushing. The first experimental model 
of these rolls was made in 1947, but recently 
the firm has extended the range from 18in by 
12in to 30in by 20in, the latter again being the 
largest of its type ever to be made in the Union. 

The largest wheel grader ever to be made in 
the Union was displayed by Jeffrey-Galion, 
Ltd., of Johannesburg. The grader is manu- 
factured from all South African materials, with 
the exception of the malleable steel castings, 
which are not yet obtainable in this country. 
The model on show had a weight of 5775 lb, 
an overall length of 26ft, a width of 8ft, and an 
overall height of 7ft. It is claimed to be 
capable of meeting all requirements of moderate 
grading, ditching and bank cutting. Also on 
demonstration at the Jeffrey-Galion stand was 
a prototype model portable conveyor, used for 
handling bulk materials such as sand, rock, 
stone, wheat, maize, &c. Previously this type 
of conveyor was supplied direct by the Jeffrey 
Manufacturing Company of America, but now 
the local subsidiary company makes it in South 
Africa entirely of South African materials. 

A manufacturer of machine tools, Seligson 
and Clare, Ltd., of Johannesburg, presented 
many new machines, including a 36in saw 
bench, with a 13in height of cut, which is the 
first of such a size to be made in this country. 


A Railway Truck Mover 


A NEw truck mover designed and built by 
B.S.A. Cycles, Ltd., of Birmingham,: has 
recently been delivered to the Western Region 
of British Railways: for use in marshalling 
yards and sidings. 

This truck mover, a photograph of which 
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we reproduce, is designed to move up to 
75 tons of trucks on the level under normal 
working conditions. It has a rigid frame, built 
largely of duralumin, carried on two rubber- 
tyred wheels arranged in tandem. The machine 
is driven by one of the maker’s air-cooled 
4} h.p. petrol engines. Drive is transmitted 
to the rear wheel through a multi-plate dry 
clutch, a three-speed gearbox, and a duplex 
roller chain. This driving wheel is made of 
aluminium alloy and has bonded to it a solid 
rubber tyre of shallow channel section designed 
to fit over the head of a standard rail, and 
sufficiently flexible to run easily over points. 
The front support wheel is of similar construc- 
tion to the driving wheel, but is of smaller 
diameter. 

Three working speeds are obtainable through 
the gearbox—30ft, 60ft and 240ft per minute, a 
freewheel device being arranged to operate 
when the first and second gears are engaged. 
This freewheeling device is designed to protect 
the mechanism should a down gradient cause 
the wagons to overrun the truck mover. 

A lifting ram on the frame near the front of 
the machine is operated by a hydraulic pump 
driven from the engine, and has a stroke of 
about 6in. This ram is capable of exerting an 
upwards thrust of up to 2 tons. When the 
mover is being used the lifting effort is applied 
and maintained until released by pressure on a 
trigger on the handlebars. 

The handlebars through which the operator 
controls and steers the truck mover can be 
rotated on a pivot to a fixed position on each 
side of the machine. With the handlebars 
offset the machine can be inserted between 
trucks in a line and the selected vehicles can 
be moved with the operator walking along the 
side of the truck. The controls for the hydraulic 
ram, clutch and carburettor are mounted at 
convenient positions on the handlebars. 


—— 


The Navy Looks to the Future 


(By our Naval Correspondent) 


THe results of research during and since 
the war give a fairly clear indication of the 
type of ships, aircraft, weapons and equip- 
ment which will be available for the navies 


of the future, and already the U.S. Navy 
has begun the construction of some proto- 
type vessels and equipment. The Royal 


Navy has not yet reached the stage of new 
construction, but a good deal of attention, 
both at sea and in Staff exercises ashore, is 
being paid to the study of the uses to which 
these new types will be put in attacking and 
defending our sea communications. And with 
this object in view, an important conference 
has been held during the last two weeks at 
the Royal Naval College, Greenwich, attended 
by all the available commanders-in-chief of 
our fleets and squadrons at home and over- 
seas, senior officers of the other Services, of the 
Dominion and U.S. Navies and the Royal Naval 
Reserve, and by prominent men of science. 

‘Exercise Trident ’—as the conference was 
called—consisted of a series of lectures and 
demonstrations, each being followed by a dis- 
cussion of the issues raised. Cinema films, 
models of ships and equipment, prototypes of 
future equipment and other devices were used 
to illustrate the lectures, which covered a 
wide range of subjects. Among the items 
brought under review were the present strategic 
background, with special reference to world 
distribution of oil and other essential raw 
materials ; the defence of merchant shipping ; 
future trends in warship design; the defence 
of convoys against the kind of attack to be 
expected from aircraft and submarines of the 
future, and the tactical application of new 
weapons such as jet aircraft, guided missiles 
and ‘rockets. 

The Admiralty is nowadays making an 
earnest endeavour to keep the public informed 
of the day-to-day activities of the Navy, 
and, in accordance with this policy, repre- 
sentatives of the Press were invited to the 
College to witness a preview of the exercise 
and to hear the First Sea Lord, Admiral of 
the Fleet Lord Fraser, explain its nature 
and purpose. Unfortunately for the Admiral, 
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the unprovoked communist attack on H.M.S. 
“Amethyst” in the Yangtse commenced 
only a few hours after the preview was scheduled 
to take place and his courtesy in keeping the 
engagement and remaining at the disposal 
of the Press for the whole of the afternoon 
was very greatly appreciated by all concerned. 
In welcoming the Press Lord Fraser explained 
that the exercise would start with the lessons 
learnt during the recent war, with the object 
of directing attention to the conduct of analo- 
gous operations in the near future and to the 
scientific developments to be expected. Most 
of the matters dealt with, he added, would 
be secret, and the preview must inevitably 
be limited to demonstrations of the procedure 
to be followed rather than of the exercise itself. 

Replying to questions, Lord Fraser confirmed 
the view maintained by this journal that the 
battleship—by which is meant the most 
powerful ship, offensively and defensively— 
will always be of great value. She is probably 
the only type of ship, he added, which will 
be suitable for the mounting of launching 
platforms for large guided missiles. Asked 
about the standardisation of equipment in 
the British and U.S. Navies, Lord Fraser said 
that this would be a very costly business, 
involving in many cases the scrapping and 
replacing of a vessel’s armament and fittings. 
It is, however, of interest to note in this con- 
nection that the recently launched destroyer, 
H.M.S. ‘‘ Decoy,” and three similar vessels 
now under construction, have been fitted with 
an electrical installation similar to that in 
ships of the U.S. Navy—an a.c, system, opera- 
ting at 440V, threa-phase, 60 c/s. This is a 
complete departure from the normal British 
practice of using a d.c. system and seems an 
indication that the standardisation of equip- 
ment is intended to be proceeded with whenever 
practicable. Referring to the re-equipment 
of the Services, the Admiral emphasised the 
heavy increases in all manufacturing costs. 
As examples, he pointed out that the cost of 
the armament of a new destroyer is ten times 
that of her predecessor of 1939; and the 
electrical installation of a modern cruiser is 
five times as elaborate as that of a cruiser 
of that year and correspondingly more costly. 

The two demonstrations which followed the 
First Sea Lord’s remarks took the form of 
lectures, illustrated with models and diagrams, 
on the course of the war in the Mediterranean 
during 1941/42, and on the difficulties involved 
in the passage of an East-bound Atlantic 
convoy in 1943. Both were old history but 
the latter—the passage of the convoy—was 
of special interest in indicating one type of 
investigation which the Conference would be 
called upon to study. In this demonstration 
we were shown the detection of a submarine 
on the surface by an aircraft’s radar—what 
will detect her in the future, when, submerged 
to a depth of 100ft, she approaches the con- 
voy at 25 knots? And what action is to be 
taken to counter enemy aircraft shadowing a 
convoy many miles away by radar and sig- 
nalling the convoy’s position, course and speed 
to a pack of submerged submarines with only 
a short length of “‘ snort ” tube showing above 
the surface ? What will a convoy do when the 
largest vessel in it is suddenly hit by a guided 
V1 pilotless aircraft fired from a submarine 
150 miles away? These are some of the 
questions which the assembled officers must 
have found of absorbing interest. 

The Press representatives were subsequently 
shown a number of non-confidential models 
and diagrams, of which one of the most inter- 
esting was the new life-raft, or life-float, which 
has been developed on lines similar to those of 
the R.A.F. rubber aircraft dinghy. In com- 
parison with the life-rafts now carried in H.M. 
ships, this new life-float is much lighter and is 
in essence a covered-in boat rather than a 
large lifebuoy. In an attempt to improve the 
chances of survival, the life-float has been 
fitted with a tent over the well; the tent will 
give some protection against cold winds in 
northern waters and, at the opposite extreme, 
will serve as an awning in tropical waters. 
The equipment carried by the float will include 
food, water, signal lights, fishing-line, sea- 
anchor, first-aid kit, and a radar reflector. 
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Use of Aluminium and Zinc 
Based Alloys for Electric 
Conduit Installations* 


EXPERIENCE of the use of aluminium and 
zinc base alloys for electric conduit installa- 
tions is at present very limited, and reports 
of current long-term researches on this subject 
are not yet available. The following factors, 
which limited experience and the known general 
properties of light alloys have indicated to be 
of particular importance, are set out for the 
guidance of persons considering the use of 
light alloy conduit and fittings. 

(1) Under damp conditions, corrosion is 
liable to occur at junctions between dissimilar 
metals; thus where aluminium alloy tubing 
is used, all fittings, earthing clamps and 
fixings in contact with the tubing should be 
of an alloy or finish which is known from 
experience. to be suitable for use in contact 
with the aluminium alloy of which the tubing 
is composed. The exclusion of moisture from 
the joints by such means as the application of 
grease to the joint during assembly and of 
bituminised paint to the outside of the joint 
after assembly should considerably retard 
corrosion. As joints between aluminium alloys 
and copper, or alloys having a high copper 
content, are particularly liable to corrosion, 
such joints should be avoided unless special 
precautions are taken. For this reason, brass 
fixing screws or saddles should not be used 
with aluminium or zinc base alloy fittings. 

(2) Aluminium and zinc base alloys may be 
subject to corrosive attack in some atmo- 
spheres, notably certain industrial and moist 
saline atmospheres, the extent of the corrosion 
being related to the composition of the alloy. 
Protective paints are available which are suit- 
able for use in contact with aluminium, and 
if a coat of such a paint is effectively main- 
tained, serious corrosion should be prevented. 

(3) Contact between aluminium or zinc 
base alloys and various building mortars, 
plasters and concretes, especially those con- 
taining Portland cement, when damp, may give 
rise to corrosive conditions, which may adversely 
affect both the building material and the con- 
duit or fitting. As a precaution, aluminium 
or zine base alloys, which are to be embedded 
in building materials liable to give rise to these 
corrosive conditions, should be protected before 
installation either with bitumen applied hot, 
or with two coats of good quality bituminised 
paint applied after suitable pre-treatment. 

(4) Certain acid-containing woods, e.g., oak, 
teak and chestnut, may cause corrosion under 
damp conditions, and where such woods are 
associated with aluminium or zinc base alloy 
conduit installations, all contact surfaces 
should be treated with at least two coats of 
a good quality bituminised paint or, alter- 
natively, the wood should be covered with a 
layer of bituminous felt. 

(5) As high-resistance oxide films are liable 
to develop on all exposed surfaces of aluminium 
alloys, care should be taken particularly where 
a metal conduit installation is to be used as 
the earth-continuity conductor that adequate 
electrical continuity is provided, and periodic 
tests should be made to ensure that satisfactory 
conductivity is maintained. 

(6) As the mechanical strength of aluminium 
and zinc base alloys is, in general, less than 
that of steel, consideration should be given to 
this factor, particularly when fittings or con- 
duit are to be subjected to heavy mechanical 
loading or to severe vibration. 

(7) Care must be taken when light alloy 
conduit or fittings are to be threaded, as such 
alloys are liable to tear under the threading 
action. All dies and taps should therefore be 
sharp and adequately lubricated, a 50 per 
cent mixture of high-grade mineral oil and 
paraffin having been found suitable for this 
purpose. Soluble cutting oils that might give 
an alkaline reaction should not be used. 





* Memorandum on the use of aluminium and zinc 
base alloys for electric conduit installations, issued by 
the Council of the Institution of Electrical Engineers on 
behalf of the Wiring Regulations Committee. 











Avro “ Shackleton ”’ 
Reconnaissance Aircraft 


BrieF details of the Avro “ Shackleton ”’ 
G.R. Mk. I aircraft, designed and manufac- 
tured by A. V. Roe and Co., Ltd., of Man- 
chester, for Coastal Command, Royal Air Force, 
are now released for publication, and a photo- 
graph showing the general appearance of the 
machine is reproduced below. The prototype 
of this reconnaissance bomber flew for the first 
time on March 9th. 

The aircraft is designed specifically for 
reconnaissance duties, including shadowing and 
striking at both underwater and surface vessels, 
and is intended primarily for use at medium 
and low altitudes. The design owes much to 
the successful features and methods which were 
adopted in the past for large-scale production 
of the “ Lancaster” and “ Lincoln’ heavy 
bombers. With four Rolls-Royce “ Griffon ” 
engines, which deliver a total of almost 10,000 
h.p. for take-off, the ‘“ Shackleton” will be 
the most powerful piston-engined aircraft in 
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on the main plane, tail plane, fins, propellers, 
air-bomber’s window and pilots’ windscreen— 
the last-mentioned being fitted also with 
windscreen wipers. 

Dimensions of the machine are: span, 
120ft ; length, 77ft 6in ; and height 17ft 6in. 





Radio-Frequency Heating 


At an informal lecture before the Radio 
Section of the Institution of Electrical Engi- 
neers, London, on Tuesday, April 12th, Dr. 
R. H. Barfield reviewed the whole field of radio- 
frequency heating in its relation to the present 
and, as far as possible, future needs of industry. 
He drew attention to the part played by radio 
engineers in these developments and made 
brief reference to the early work done by 
pioneers such as Northrupp, Burch and Davis, 
Babat and Levinsky in induction heating, 
and Hartshorn and others in dielectric heating. 
The scope of Dr. Barfield’s lecture included 
both induction and dielectric heating as applied 
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the Royal Air Force. The engines drive 
de Havilland six-bladed, contra-rotating pro- 
pellers. 

The general configuration of the aircraft 
follows orthodox practice. The main plane 
is in the mid-wing position and twin fins 
and rudders are mounted at the extremities 
of a tail plane which is set high on the fuselage. 
The search position in the nose is provided with 
an exceptionally good viewpoint and, in addi- 
tion, the fuselage is liberally provided with 
observation windows for the members of the 
crew, which number ten. 

The choice of an alighting gear arrangement 
with tail wheel has been made, we understand, 
to obtain the best use of the space which is 
available in the nose for operational equipment. 
The stowage of bombs, &c., in the bomb com- 
partment is also facilitated by this arrange- 
ment. Heavy offensive gun armament is 
provided. Two forward-firing 200mm cannon 
are mounted in remotely controlled barbettes 
on each side of the nose. A dorsal turret 
carries two 20mm cannon also, and there are 
two 0-5in machine guns in a Boulton Paul tail 
turret. 

A single bomb compartment, occupying the 
full width of the fuselage and enclosed by two 
doors, extends from the radar dome under the 
nose to a point several feet aft of the trailing 
edge of the main plane. The radar dome 
together with numerous aerials protruding 
from the wings and fuselage provide an indica- 
tion of the comprehensive radar and radio 
equipment which is installed for all-weather 
operation. 

The hazards of flying and difficulties of carry- 
ing out duties in icing conditions are lessened 
by the provision of fluid de-icing equipment 
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in industry, but excluded diathermy and 


radiotherapy. 
DISCUSSION 
The point most strongly emphasised in the 
subsequent discussion (in which eight speakers 
took part) was that very little was known of the 
dangers to human beings of high-power radia- 


‘tions at radio frequencies. One speaker pointed 


out that there was little danger with wave- 
lengths of 30m and longer, as the skin experi- 
enced a burning effect so that the subject imme- 
diately became aware of the danger. Fre- 
quencies corresponding to wavelengths of !less 
than 5m might be dangerous, however, because 
deeper tissues became heated. The same 
speaker also touched on the medical uses of 
r.f. heating for diathermy, surgery, hyper- 
thermia and localised heating. 

Another speaker made reference to the setting 
of glues. He pointed out that when using 
thermo-setting glues for joining wood it was 
economically desirable to heat only the glue 
and not the wood, and in any case, owing to 
the different properties of the wood and the 
glue, it was normal for the latter to heat up 
more rapidly. This, however, brought up the 
problem of determining the quantity of heat 
reaching the glue. In the hardening of steel, 
for instance, it had been found that the harden- 
ing temperature depended upon the rate of 
heating, and thus the rate of rise of temperature 
had to be controlled for satisfactory hardening. 

In reply to a question, the lecturer said that 
an overall efficiency of 60 to 70 per cent was 
quite possible for special-purpose heaters, and 
33 to 40 per cent was common for general- 
purpose types. 

The question of interference by r.f. heaters 
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to other radio users was mentioned by several 
speakers. It was pointed out that the radio. 
frequency spectrum was so crowded that in ihe 
United States radio research engineers wore 
having to use the same frequency bands as 
those used by r.f. heating equipment. The 
lecturer was asked to what extent the second 
harmonic r.f. heaters caused interference ; it 
was believed that one plan for television fro. 
quency allocation had been abandoned because 
one of the selected frequencies coincided wiih 
the second harmonic of an r.f. heating band. 

In his reply, the lecturer said that as he hed 
not heard of any complaints of interference 
he assumed that it was not a serious factor, 
There were, however, no figures available for 
the second harmonic content in the radiation 
of r.f. heaters, but he did not think the frequency 
bands for r.f. heaters in this country had beon 
finally settled. The lecturer urged that quanti- 
tative evidence of dangerous field-strength 
levels should be published, and that attempts 
to measure power distribution in complex 
work should proceed. 

In closing the discussion the chairman 
emphasised the importance of ensuring that the 
mechanical design of r.f. heaters was such that 
they could compete satisfactorily with other 
workshop equipment. 
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Concert Hall for South Bank 


Puans for the new concert hall on the South 
Bank of the River Thames between Hunger- 
ford Bridge and Waterloo Bridge have recently 
been announced by the London County Council. 
The new building is to be a reinforced concrete 
structure faced with Portland stone, and it is 
planned to complete the first stage of con- 
struction, which includes about five-sixths of 
the completed work, in time for the Festival 
of Britain in 1951. Eventually it is planned to 
build a National Theatre next to the Concert 
Hall, on the site adjacent to Waterloo Bridge. 

The site of the new hall is a noisy one, and 
sound and vibration surveys have been carried 
out and specialist consultants employed, so 
that measures could be taken to assure that 
the auditorium will be adequately insulated 
from outside interference and the best acoustic 
results obtained. The hall itself is situated in 
the centre of the building, and is surrounded 
by access corridors, and ancillary rooms and 
accommodation of various types. It is con- 
structed of a _heavily-built double-skinned 
wall and roof, the wall being penetrated only 
by the access doors. This structure is carried 
on reinforced concrete columns above a recep- 
tion foyer and restaurant, the columns being 
supported on concrete foundations. 

Sound transmission within the building has 
been reduced by constructing the two main 
units, namely, the large and small halls, 
structurally isolated and independent of each 
other, thus preventing the internal transmission 
of sound between them. Special rooms, 
such as the orchestra practising rooms and 
meeting rooms, are also isolated from the main 
structure to promote this insulating effect. 
The heating and ventilating services have 
been designed so that the sound is 
absorbed from the air intake before it reaches 
the ventilation plant. The internal shape of 
the concert hall has been evolved so that it 
incorporates as many acoustic advantages 
as possible, including a raked floor, a special 
ceiling shape, and a main orchestra reflector. 
An opportunity will be provided at the end 
of the construction for tuning the hall by the 
use of different types of internal finishing so 
that the best possible acoustic solution can 
be obtained. 

When completed, the main concert hall will 
accommodate nearly 3500 people, and the small 
hall 750 people; a two-storied exhibition 
gallery and two large meeting-rooms are also 
incorporated in the building. The reception 
foyer and adjoining restaurant, which will be 
constructed above the existing ground level 
of the South Bank, will overlook the new 
gardens, which will be laid out after the com- 
pletion of the River Wall, and will command a 
fine view across the River Thames. The cost 
of the new concert hall will be about £2,000,000. 
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‘Canadian Engineering News 
Oil Recovery by ‘* Fluidisation ”’ 


Direct distillation of oil from bitu- 
minous sand, using the fluidised technique, is 
being investigated in the chemical engineering 
section of the Applied Chemistry Branch of 
the National Research Council, Ottawa. This 
technique, developed and used in the oil refining 
industry, consists in maintaining any solid 
reacting bed in a continuously animated state 
by passing the reacting vapours or gases 
vertically upwards through the solid reacting 
charge or catalyst. The three main advantages 
of this process are the ability to cope with fine 
sticky solids, the uniformity of ternperature 
throughout a reactor, and the high rate of heat 
transfer. In the preliminary experiments, 
lumps of bituminous sand were dropped into a 
fluidised bed held at 500 deg. Cent. Results 
showed that the oil distilled off very rapidly 
in about five seconds, and that immediately 
on striking the bed the lumps broke down into 
individual grains of free-flowing sand, each 
grain of sand being coated with a thin closely 
adhering film of coke. The process is expected 
to be economic since all the heat required for 
its operation is obtainable from the combustion 
of the coke on the residual sand. Work so far 
has been restricted to laboratory experiments 
in which the individual steps have been investi- 
gated separately. The effect of operating 
temperatures on the yield and quality of the 
oil, on the yield of gases and coke, and on the 
combustion of the coke, has been determined. 
It was found that below 460 deg. Cent. 
difficulties were encountered because distilla- 
tion was too slow and this resulted in ‘‘ gumming 
up” of the bed. Above this temperature the 
still operated satisfactorily. Oil yields were 
highest in the temperature range of 460 deg. 
to 500 deg. Cent., where they mounted to 76 
per cent by volume of the bitumen content of 
the feed. Above 500 deg. Cent. the yield fell 
off rapidly because of excessive cracking and 
the amount of gas formed increased corre- 
spondingly. The oil produced from the bitumen 
is a distillate that has undergone a certain 
amount of cracking. It is dry, free of solids 
and quite fluid at room temperature, having 
nearly the same viscosity as a No. 30 lubricating 
oil. The sulphur content is 4 per cent. 


Power Plans in British Columbia 


The public works improvement. pro- 
gramme of British Columbia, which has recently 
been announced, includes the construction of a 
5,000,000 dollar hydro-electric plant at Quesnel, 
op the Quesnel River. The site is about 230 
miles north-east of Vancouver, and power is 
required there for the development of the pulp 
and paper industry. There are 9,000,000 feet 
of pulp timber in this area available for a pulp 
plant. In addition to the Quesnel plant, the 
John Hart project at Campbell River, now pro- 
ducing 50,000 h.p., with another 50,000 h.p. 
under construction, is to be stepped up to its 
full output of 167,000 h.p. at a rate faster than 
had previously been planned. This will be 
necessary because the Canadian Western Timber 
Company has decided to construct a 25,000,000 
dollar pump plant at Duncan Bay. Other new 
developments include the conversion from 
25-eyele to 60-cycle current on Central Van- 
couver Island and various other improvements. 


The Late Mr. Edward T. Sterne 


Controller of Chemicals in Canada 
during the recent world war and well known in 
Great Britain, Mr. Edward Tykhe Sterne, O.B.E., 
died recently at his home in Brantford, Ontario, 
in his sixty-first year. During the first world 
war he was Chief Chemist of the Imperial 
Munitions Board, and in 1940 he was appointed 
Director of Explosives for the Allied War 
Supplies Corporation. From July, 1942, he 
acted as Controller of Chemicals, with head- 
quarters in Montreal. Mr. Sterne graduated 


from Queen’s University in 1913 and lectured 
on chemistry there for two years. From 1916 
to 1918 he was Chief Chemist of the Imperial 
Munitions Board. The following year he became 
foreign technical representative for Shawinigan, 
Ltd., London. Mr. 


Sterne was a Fellow and 
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Past-President of the Canadian Institute of 
Chemistry. He was a Fellow of the Chemical 
Society of London; associate of the Royal 
Institute of Chemistry of Great Britain and 
Treland ; a member of the Professional Engi- 
neers of the Province of Ontario, of which he 
was Past-President ; a member of the Canadian 
Institute of Mining and Metallurgy ; the Society 
of Chemical Industry and the American Chemical 
Society. 
Canso Bridge Project 

The Federal Government has 
announced that a 13,500,000 dollar low-level 
bridge will be built across the stretch of water 
separating Cape Breton from the mainland. 
This structure is designed to carry both railway 
and highway traffic, and will replace a railway 
car-ferry operated by the Canadian National 
Railways and an automobile ferry operated by 
the Provincial Government. The bridge will 
be slightly more than 3000ft long and will 
take about three years to build. A vertical 
lift will be provided near the Cape Breton shore 
to permit a clearance of 156ft for the passage 
of ships. Cape Breton Island produced more 
than 5,000,000 tons of coal in 1948, and is the 
centre of Eastern Canada’s steel industry. 
Sydney, the main island centre, turns out 
nearly one-quarter of Canada’s basic steel. 


Ship for South America 


The ‘‘ Ciudad de Maracaibo,” first of 
three large cargo liners built for South American 
interests by Canadian Vickers, Ltd., was 
launched recently at Montreal. The new 
vessel was ordered by, and built for, the steam- 
ship line Flota Mercante Grancolombiana, S.A. 
The company was formed by shipping interests 
in Venezuela, Colombia and Ecuador, in whose 
trade routes she will ply, carrying bananas, 
coffee and other products which require 
refrigeration. Specially designed for tropical 
trade, the new vessel is of the open-shelter 
deck type, 421ft long, 55ft wide, and is of 6000 
tons deadweight with a draught of 22ft., she is 
propelled by diesel engines, and will have a speed 
of 15 knots. She has 28,000 cubic feet of 
refrigerated space, and her equipment will 
include radar, radio, echo sounder and 
smoke-detection gear. 


Haulageway Project 

Two of the largest locomotives ever 
built in Canada have been delivered to the 
Consolidated Mining and Smelting Company at 
Kimberley, British Columbia. They will be 
used in conjunction with a low-level haulage- 
way, a new development which, including 
complementary installations, will cost more 
than 3,000,000 dollars. The new project 
includes moving the coarse crushing plant 
underground, construction of a 4-mile haulage- 
way (2 miles of which will be underground), 
and installation of new equipment and 
machinery in the concentrator. The haulage- 
way will connect the crushing plant and the 
concentrator. The locomotives, which each 
weigh 40 tons, will haul the crushed ore out and 
carry waste rock back to the mine for backfill 
operations. 


Large Rod Mill 
The Consolidated Mining and Smelting 
Company of Canada, Ltd., recently gave par- 
ticulars of an order for a rod mill which is 
believed to be the largest of its kind ever con- 
structed. The mill will be manufactured in 
Canada. It will have a diameter of 11ft 5in, 
a length of 12ft, and will weigh 95 tons. The 
mill will be driven by a 720 r.p.m., 1000 h.p. 

synchronous motor. 


Rayon Pulp 

A rayon pulp mill, designed to employ 
an entirely new process for dissolving wood- 
pulp used in the manufacture of rayon and 
other synthetic products, will be built in the 
south by the International Paper Company, 
it has been announced. It is said that the 
significance of the new development is that 
hardwoods instead of softwoods can be used, 
and the new process is based on the sulphate 
(kraft) process instead of the sulphite process, 
used traditionally for making such pulps. 
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All plans and engineering have now been com- 
pleted and construction is scheduled to be 
finished early in 1950, with a yearly capacity 
of about 100,000 tons, and will increase by 
approximately 16 per cent the present estimated 
North American output of rayon pulp. 


Auxiliary Plant to Relieve Ontario Power 


Fifteen steam and _ diesel-electric 
generating plants have been purchased by the 
Ontario WHydro-Electric Power Commission 
to be installed in Southern Ontario. The pro- 
vince still is faced with a weekly shortage of 
9,395,000kWh, part of which will be offset 
when these auxiliary generating units start. 
The largest plant, with a capacity of 120,000kW, 
will be at Windsor to supply domestic and 
industrial demand and tie in with development 
at Detroit, in the United States. This power will 
be obtained from two steam-driven 60,000-kW 
plants. Another steam plant will be constructed 
at Chatham to provide 10,000kW for industries 
there. Units of 5000kW each will be set up 
in sections of the province where the need for 
additional power is greatest. 


Locomotives for India 


An order for 100 steam locomotives, 
costing approximately 14,000,000 dollars, for 
the Indian government railways, has been 
placed in Canada, according to an announce- 
ment by officials of Montreal Locomotive Works, 
Ltd., and Canadian Locomotive Company, Ltd. 
This is the third large order to be placed in 
Canada by the Indian government during the 
past twelve months, bringing to a total of 
approximately 40,000,000 dollars the amount 
received by Canadian companies from this 
source alone. ‘Both companies are now well 
into the production of their first Indian orders 
and shipments are being made. 

Sulphuric Acid Project 

Said to be the most modern chemical 
plant of its kind in the world, a 1,250,000-dollar 
sulphuric acid processing unit has been officially 
opened in Hamilton, Ontario, by Canadian 
Industries, Ltd. The plant replaces older 
sulphuric acid production methods at Hamilton 
and will turn out nearly 250 tons of acid daily 
in varying strengths. The new unit is expected 
to increase Canada’s annual sulphuric acid 
production by about 30,000 tons, as well as 
replacing some 50,000 tons previously made in 
the older plants. 


New Hydro-Electric Power Projects 


The Ontario Hydro Electric Power 
Commission has announced that plans have 
been made for development of 270,000 h.p. 
at four new sites in North-Western Ontario. 
They will be at Boundary Falls, on the Winni- 
peg River, 3 miles from the Manitoba 
border, and at Kettle, Oak and Manitou Falls, 
on the English River. The Winnipeg River 
development will produce 150,000 h.p. and each 
of the others 40,000 h.p. The power deve- 
loped by these proposed stations will make 
possible the inauguration of a rural electri- 
fication programme in North-Western Ontario. 





Books of Reference 


F.B.I. Register of British Manufacturers, 1948/9. 
21st edition. Published for the Federation of 
British Industries, by Kelly’s Directories, Ltd., 
and Iliffe and Sons, Ltd. Price 42s. net.—This, 
the only complete guide to members of the Federa- 
tion of British Industries, their products and 
services, includes up-to-date details of many 
hundred new F.B.I. members. 

The register lists nearly 6000 firms and their 
products and includes much information of inter- 
est and use to overseas buyers. Especially valu- 
able is the products and services section, with more 
than 5000 product headings. The address section 
gives complete information on every member and 
the brands and trade marks sections indicate the 
makers of branded products. There are reference 
facilities in French and Spanish. 

Produced under an arrangement with the 
Federation of British Industries, the new register 
will have world-wide distribution to importers, 
buyers, trade commissioners, chambers of commerce, 
&c., and will provide valuable support for the 
export drive. 








Railway Wages 


The delegate conference of the National 
Union of Railwaymen was resumed in Lon- 
don on Thursday of last week in order to 
consider the Minister of Labour’s observations 
on the wage claim rejected recently by the 
Railway Executive. The claim, which was 
for an increase of 12s. 6d. a week, was also 
rejected by arbitration tribunals to which it 
was referred by the Minister. The delegate 
conference of the N.U.R. appointed a deputa- 
tion to wait upon the Minister of Labour 
early last week and it is understood that the 
Minister indicated his inability to intervene 
in a matter which had already been settled 
by arbitration. 

Suggestions about strike action or “ working 
to rule” were, it is reported, not proceeded 
with at the resumed delegate conference. 
It was stated at the end of last week, however, 
that the conference had directed the N.U.R. 
executive committee to submit a claim for a 
wage increase of 10s. a week on behalf of its 
460,000 members, and to press for overtime at 
the rate of time and a quarter for work per- 
formed on Saturday afternoons. 


Trade Disputes 


The Ministry of Labour’s monthy 
report on industrial disputes shows that 162 
stoppages of work through disputes began dur- 
ing March. - In addition, ten stoppages, which 
started prior to March, were still in progress 
in the early days of that month. In those 172 
stoppages, 19,300 workers were involved during 
March and the aggregate number of working 
days lost was 71,000. The majority of the 
stoppages—ninety-eight—occurred in the coal- 
mining industry and caused an aggregate loss 
of 22,000 working days. In the metal, engi- 
neering and shipbuilding industries, there 
were forty-two stoppages of work during the 
month, in which 5800 people were involved, 
and as a result of which 24,000 working days 
were lost. 

As to the causes of the disputes leading to 
stoppages of work in March, the Ministry says 
that eleven related to demands for wage in- 
creases and fifty-six were concerned with 
other wage questions ; ten arose over questions 
on working hours; thirty-one related to the 
employment of particular classes or persons ; 
fifty resulted from differences over working 
arrangements, and three were on questions of 
trade union principle. One stoppage, it is 
stated, was in support of workers involved in 
another dispute. The Ministry’s report points 
out that in the first three months of this year 
there were 400 stoppages of work through dis- 
putes, involving 91,000 workers and leading to 
a loss of 241,000 working days. In the corres- 
ponding three months of 1948, there were 541 
stoppages reported, affecting 149,700 . work- 
people and resulting in a loss of 599,000 working 
days. 


The T.U.C. and Price Control 


After a meeting of the Trades Union 
Congress General Council on Wednesday of 
last week, it was announced that a fresh 
approach was to be made to the Government 
on the question of prices and price control. 
In making the approach the T.U.C. intends to 
put forward views on the possibility of price 
reductions. 

This decision was made after the General 
Council had considered the T.U.C. economic 
committee’s report on the Budget. It was 
stated that, whilst recognising the difficulties 
confronting any Government at this time, 
the General Council was concerned about the 
effect of “the absence of tax reliefs, and parti- 
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cularly at the increase in the price of basic 
foods.” 

The General Council, it is reported, expressed 
the view that “‘ there was rcom for real price 
reductions apart from those arising from tax 
reductions.’ It is therefore calling upon the 
Government to take all possible steps to prevent 
price increases and to secure price reductions 
in order to assist the trade union movement 
“to continue the policy already laid down 
by the T.U.C. in regard to wages, prices and 
profits.” 


Interim Index of Industrial Production 


The Economic Information Unit re- 
ports that the index number of industrial 
production (1946=100) has been estimated 
provisionally at 130 for February, 1949, 
compared with a revised figure of 123 for 
January, 1949. For the manufacturing indus- 
tries, the February index number was 132, 
compared with 125 in January, and for building 
and contracting it was 126, compared with 114 
in January. 

The index figures are adjusted for the num- 
ber of days (excluding Sundays) in each month, 
but no allowance is made for annual or public 
holidays. 


The National Joint Advisory Council 


The National Joint Advisory Council 
—which consists of representatives of the British 
Employers’ Confederation, the Trades Union 
Congress, and the managements of nationa- 
lised industries—met under the chairmanship 
of the Minister of Labour on Wednesday of 
last week. 

An official statement issued after the meeting, 
disclosed that the Council once again discussed 
the subject of impediments to production result - 
ing from restrictive practices in industry. 
At earlier meetings it has been suggested that 
the matter might usefully be discussed between 
the parties represented on the Council. To 
that end, it has now been agreed to appoint 
a sub-committee representing the British 
Employers’ Confederation, the T.U.C. and the 
nationalised industries, to make an investiga- 
tion. 

Another matter to which the Council gave 
attention was a report on the operation of 
electricity load-spreading arrangements during 
last winter. On this point, it was observed 
that the demand for electric power was likely 
to exceed the supply for some time to come. 
The electricity sub-committee was to meet 
shortly to consider arrangements for next 
winter, and would, it was stated, report its 
conclusions and proposals to the Council in 
good time. 


Dock Labour 


The National Dock Labour Board, of 
which Lord Ammon is the Chairman, has this 
week published its first annual report, covering 
the period from June, 1947, when the dock 
labour scheme came into operation, to January 3, 
1948. The report has been presented to the 
National. Joint Council for the Port Transport 
Industry and also to the Minister of Labour. 


The report records that when the new scheme 
began the Board had 78,458 men on the 
registers and at the end of the first six months 
the total had increased to 79,769. The average 
number of men on the registers during the 
period reviewed was 74,585, and of that number 
91-7 per cent were available for work. In 
spite, however, of the general high level of 
employment, the report notes that there were 
marked fluctuations from time to time in the 
number at work. The average weekly earnings 
of daily workers, including moneys received 
from all sources, in the twenty-seven weeks 
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ended January 3, 1948, were £7 18s. 4d. A 
satisfactory feature of the labour returns for 
the period, the report says, was the low rate of 
absenteeism among port workers. 

The Board stresses in the report that “ it 
would be obviously unwise to generalise on the 
basis of six months’ experience.”’ The greatest 
difficulty, it explains, has been, and continues 
to be, lack of adequate information as to future 
labour requirements. The Board has had to 
plan on the basis of past experience, which it 
feels to be a most unreliable basis in present 
changing conditions. The report. adds that the 
Board will continue to press that it should be 
given such relevant forecasts from Government 
Departments and industrialists on trade de- 
velopments as may be available, even though 
such information must be treated with the 
greatest reserve. When considering such fore- 
casts, the report states, the Board must also 
have regard to changes in the manner of ship- 
ment and handling in the port industry, as 
affecting manpower, and the very many 
physical factors which influence differing port 
conditions and methods of working. 


Industrial Building 


For the guidance of industrialists 
who wish to carry out building work, the Econo- 
mic Information Unit has issued, on behalf of 
the Ministry of Works, a useful booklet entitled 
‘Industrial Building.” The object of the 
booklet is to explain to the industrial building 
owner the steps that should be taken to obtain 
the official consents required to carry out build- 
ing work. 

There are three aspects of the control of 
industrial building, it is noted, one or more of 
which must be cleared with the authority con- 
cerned before work can begin. They are loca- 
tion, finance, and timing, and on each of these 
aspects some useful hints are given in the book- 
let. Another helpful feature is the list of 
regional controllers of “‘ sponsoring Ministries.” 


Personal Incomes, Costs and Prices 


On Monday last, the Prime Minister 
was asked in Parliament if he had any state- 
ment to make on the Government’s policy on 
personal incomes, costs and prices. 

The Prime Minister prefaced his reply with 
a summary of the principles on which the White 
Paper of 1948 was based, stressing that it was 
essential that there should be no further general 
increase in the level of personal incomes, 
whether from profits or earnings, without at 
least a corresponding increase in the volume of 
production, and that every effort should be 
made to reduce prices wherever possible. The 
improvement in our state of affairs last year, 
the Prime Minister continued, was undoubtedly 
due in large measure to the response on all sides 
to the plea for restraint made in the White 
Paper. The need for that restraint was as 
great to-day as it was a year ago, and the prin- 
ciples of the White Paper remained as an essen- 
tial and important element in the Government’s 
economic policy. The Government felt sure 
that it would continue to receive the wide 
measure of co-operation on all sides on that 
policy which it had been accorded over the past 
year. 

The Prime Minister was then asked why he 
had given way to the T.U.C. to allow wages to 
rise on an annual basis of £100,000,000 since 
his appeal on February 4, 1948. To that, he 
replied that there had been great restraint 
exercised on all sides, but that certain long- 
standing demands for increases had been met. 
As was explained at the time of the White 
Paper, it was not intended in certain cases that 
it would be possible or desirable to put an 
absolute ban on all changes. 
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French Engineering News 
(From our French Correspondent) 


The Minister of Merchant Shipping has 
denied that there is any immediate danger of 
unemployment among shipyard workers. Given 
the credits asked for, he said, a further 220,000 
tons of shipping could be ordered at once, 
which would assure full work for some con- 
siderable time. Next year, he said, a further 
120,000 tons would be required. 


* * * 


There is some possibility that miners will 
participate in sharing of profits earned by 
Charbonnages de France, in the form of bonuses 
for output. The Administrative Council is 
said to have agreed to such bonuses and to 
have indicated the form they will take. For 
1949 two distributions are envisaged, the first 
just before paid holidays commence. In 
answer to criticism that the price of coal should 
be reduced first, the Charbonnages point out 
that only increased output will benefit con- 
sumers. 

* * * 

Coa! production by the nationalised mines 
for March was almost 5,000,000 tons, and out- 
put for the first three months of the year was 
the highest since the Liberation, being 125,000 
tons more than for the same period in 1948. 
Output per manshift, at 1079kg, was also a 
record. Compared with 1948, the number of 
miners employed is reduced considerably. 
Over the past year the price of coal has risen 
20 per cent compared with rises of 40 per cent 
for industrial products. 


* * * 


Jet aircraft are arousing much interest at 
the eighteenth Salon International de |’Aero- 
nautique, which is now being held in Paris. 
It opened on April 29th, and closes on May 
15th. The Fouga ‘ Cyclone,” claimed to be 
the smallest jet aircraft in the world, has 
caused quite a sensation. Its French-con- 
structed ‘‘Turbomecha” jet engine weighs 
only 85 lb, and is said to develop a thrust 
equivalent to 60 h.p. The engine is mounted 
on top of the fuselage of a sailplane. The air- 
craft is said to have a ceiling of 30,000ft, 
taking one and a half hours to reach that 
height. Other exhibits of interest shown by 
France include the swept-back wing, high- 
speed “‘S.0.M.2,’’ with both engines side-by- 
side in the fuselage. Unfortunately, the Grand 
Palais, which was the home of the first Aero- 
nautic Salons, has become too small for modern 
aircraft. For this reason large machines cannot 
be shown and it is therefore possible that this 
will be the last Salon to be held at the Grand 
Palais. Although not strongly represented 
at the Salon, Britain is to show the new Hawker 
jet fighter with swept back wings in a flying 
display to be held at Orly Airport on May 
14th. 

* * * 

Orders placed with steel plants and rolling 
mills are considerably fewer than last year 
at the same time, but at the moment steel 
plants have an assured market for crude steel, 
following the order of 50,000 tons for Germany. 
Despite the possibilities of a crisis, develop- 
ment and modernisation is still being pushed 
ahead. A programme for this purpose accepted 
in principle by the Organisation for European 
Aid has allocated 10,600,000 dollars for the 
installation of rolling mills at Anzin-Denain 
and Montataire, while a further 45,000,000 
dollars will be expended on the modernisation 
of the steel industry in Eastern France. Here 
installations are not so far advanced. The 
plan consists of the installation of a hot rol- 
ling mill at Hayange, on a seam of Lorraine 
iron, ore, while at Ebange, nearby, there will 
be two cold rolling mills. A further important 
extension programme is taking place at the 
Nantes factories of the Société J. J. Carnaud 
et Forges de Basse-Indre, the largest French 
producer of tinplate. The installation of a 
cold rolling mill will increase capacity from 
130,000 tons to 180,000 tons annually. One of 
the most important ferro-manganese producers 
in the world, the Aciéries de Paris-Outréau, 
is also to carry out a re-equipment programme. 
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Notes and Memoranda 


Air and Water 


Roya AERONAUTICAL SocreTy’s AWwarps.— 
The Council of the Royal Aeronautical Society 
has made the following awards of medals and 
prizes: British Gold Medal for Practical Achieve- 
ment in Aeronautics, to Mr. S. Camm, of Hawker 
Aircraft, Ltd., for his outstanding work in the 
design and development of fighter aircraft ; British 
Silver Medal for Practical Achievement in Aero- 
nautics, to Lt.-Commander (A) E. M. Brown, 
R.N., for his outstanding achievements in advanc- 
ing the technique of deck-landing;  Society’s 
Bronze Medal, to Captain R. N. Liptrot, for his 
work on helicopters; Wakefield Gold Medal, to 
Mr. E. 8. Calvert, for his work in the development 
of airport lighting; George Taylor (of Australia) 
Gold Medal, to Mr. G. R. Edwards, Chief Designer, 
Vickers Armstrongs, Ltd., Weybridge Works, for 
his paper on “ Problems in the Development of a 
New Aeroplane”’; Edward Busk Memorial Prize, 
to Mr. W. Stewart, for his paper on the “ Flight 
Testing of Helicopters’ ; Herbert Ackroyd Stuart 
Memorial Prize, to Mr. W. H. Lindsey, for his paper 
on ‘Development of the Armstrong Siddeley 
‘Mamba’ Engine”; Usborne Prize, to Mr. 
D. R. Maguire, for his paper on “ Enemy Jet 
History”’; R. P. Alston Memorial Prize, to Mr 
B. A. G. Mcgowan, for his work on the flight test- 
ing of gliders; and the Baden-Powell Memorial 
Prize, awarded to the best entrant in the Associate 
Fellowship examination, to Mr. Richard James 
Sterling. 


Rail and Road 


New ZEALAND Rattway ELECTRIFICATION.— 
It is reported that the New Zealand Government 
has decided to extend, by defined stages, the 
electrification of the State railway system. In all, 
some hundreds of track-miles are involved, includ- 
ing suburban lines serving growing satellite towns 
near Wellington and Auckland, and also sections 
of the main trunk route linking those two cities. 
It is stated that at present only forty-five route- 
miles of New: Zealand’s State railway system are 
electrified, but schemes now planned will extend 
that mileage to at least 235. 


INSTITUTE OF TRANSPORT CoNGRESS.—The first 
post-war congress of the Institute of Transport is 
to be held at Buxton, on Wednesday, Thursday 
and Friday, June 22nd, 23rd and 24th. On the 
first two days morning meetings will take place 
at the Palace Hotel, at 10 a.m., for the discussion 
of pew on “The Team Spirit in Transport,” 
by Mr. J. Benstead and “‘ The Philosophy of Trans- 
port,” by Mr. Raymond Birch. The afternoons 
of those days and the morning of Friday, June 24th, 
will be taken up with visits to works and transport 
establishments, and some other visits of special 
interest to ladies attending the meeting are also 
being arranged. There is to be a reception by the 
Mayor and Mayoress of Buxton on Wednesday 
evening, June 22nd, at the Pavilion, and on Thurs- 
day, June 23rd, at 8.30 p.m., the President of the 
Institute and Mrs. Lamb will hold a reception at the 
Palace Hotel. Fuller details of the congress may 
be obtained from the Secretary of the Institute, 
80, Portland Place, London, W.1. 


é Miscellanea 
THe Late Mr. R. Buarr.—We have learned with 
regret of the death of Mr. Robert Blair, B.Sc., 


which occurred suddenly at his home at Colchester, 
on April 22nd. Mr. Blair, who was sixty-eight, 


-had been manager of the Colchester Lathe Company, 


Ltd., since 1915. 


LonDON-BIRMINGHAM TELEVISION LINK.— 
Situated on the roof of Telephone House, Birming- 
ham, is the 100ft steel tower weighing 12 tons that 
will receive television signals beamed from London 
by the G.E.C. radio link. A familiar landmark in 
the locality, this tower rises to 200ft above street 
level. The structure was designed and built by the 
Pirelli-General Cable Works, Ltd., and the para- 
boloids, each 14ft high and 10ft across, carry smaller 
aerials on to which the radio signals will be reflected. 
To prevent icing up in winter the paraboloids are 
electrically heated. 

Ravio Livks aT METROPOLITAN-VICKERS OVER- 
SEAS ASSOCIATION DINNERS.—Greetings and con- 
versations by radio, linking Manchester and 


Johannesburg, gave unusual interest to the twenty- 
fourth annual dinner of the Metropolitan-Vickers 
Overseas Association, held at the Midland Hotel, 
Manchester, recently, when the guest of honour 
was the High Commissioner for the Union of 
South Africa, His Excellency Leif Egeland. By 


arrangement with the G.P.O. communication was 
established by radio with a corresponding dinner of 
Sputh African members and their guests assembled 
at Johannesburg. Contact was made at 8.15 p.m. 
British time, i.e., 9.15 p.m. Johannesburg time. 
For more than ten minutes the two dinners then 
became a joint function and the speeches were 
shared by the two assemblies. 


Rove Coprer Price.—The Ministry of Supply 
announces that as from April 27th, its buying price 
for rough copper 97-25 per cent minimum, has 
been reduced by £15 per ton to £90 per ton ex 
makers’ works, for delivery by the end of the third 
month forward. For rough copper running 99 
per cent and over, there is an extra of £1 10s. 
per ton. 


EXHIBITION OF FLEXIBLE PacKAGING MATERIALS. 
—An exhibition of flexible packaging materials 
was opened at Murray House, Petty France, London, 
S.W.1, on Tuesday, May 3rd. It has been organised 
jointly by the Council of Industrial Design, the 
Institute of Packaging, and the Printing, Packaging 
and Allied Trades Research Association, and repre- 
sentative. samples of flexible packaging materials, 
provided by over sixty firms, are to be seen. They 
include protective papers and sealing materials, 
metal foils and collapsible tubing, plastic materials, 
protective chemicals, and adhesives. The exhibi- 
tion will remain open until May 31st. 

I.E.E. Stupents’ Norwecian Tour.—Arrange- 
ments have been made for a party of forty student 
and graduate members of the Institution of Elec- 
trical Engineers, drawn from all parts of the United 


.Kingdom, to visit Norway from August 13 to 29, 


1949. The programme of visits is in the hands of 
Den Norske Ingeniorforening and will include 
Broadcasting House, a cable manufacturing plant 
and the Municipal Light and Power Company in 
Oslo, and power plants at Rjukan and Tyin. Other 
places in the itinerary are Otta, Fortun, Kaupanger, 
Ardal (where a day will be spent mountaineering), 
Flaam, Myrdal, Voss and Bergen. The party will 
travel to Norway by an “overland” route via 
Dover-Ostend, Germany, Denmark and Sweden. 


THE Late Mr. C. E. Wooprow.—We regret to 
record the death of Mr. Charles Edgar Woodrow, 
for many years assistant sales manager of the mech- 
anical department, Metropolitan-Vickers Electrical 
Company, Ltd. Mr. Woodrow joined the company 
in 1904, being first associated with gas engines, but 
later with the commercial and sales activities of the 
steam turbine department. Apart from a period in 
the company’s Glasgow office, he devoted the whole 
of his activities to that work. He was prominent in 
the trade organisations connected with the industry, 
being chairman of various committees over a long 
period. Mr. Woodrow, who was in his sixty-third 
year, had been in failing health for some time. He 
will be missed by his many friends in the British 
Electrical and Allied Manufacturers’ Association, 
and by his associates at the Trafford Park works of 
the Metropolitan-Vickers Electrical Company, Ltd. 


THe NaTIonaL Gas AND Ort ENGINE Company, 
Ltd.—In a statement circulated with the annual 
report of the National Gas and Oil Engine Com- 
pany, Ltd., the chairman, Viscount Falmouth, 
says that many shareholders are aware that com- 
panies with which Mr. A. P. Good is associated have, 
over recent years, acquired a considerable holding 
in the company’s shares, and that Mr. Good has 
been anxious to extend those holdings, with a view 
to obtaining the control. In pursuance of that 
policy, the statement continues, Mr. Good, or 
companies which he represents, made an offer 
early this year for the shares held by the Bickerton 
family and some of their friends, proposing to 
purchase their holdings at a considerable premium 
above the market price. The offer was accepted in 
respect of a large block of shares, and as a result, 
Viscount Falmouth explains, Mr. Good’s companies 
must for practical purposes now be considered to 
be able to control the voting power in the National 
Gas and Oil Engine Company, Ltd. In the light 
of that situation, the statement reports, conversa- 
tions have taken place between the board and Mr. 
Good, as a result of which Mr. Good has expressed 
a wish for his companies to be represented on the 
National board by two directors, one of whom would 
be himself. He has also stated that neither he nor 
his companies desire to change the management 
of the National Gas Engine Company, Ltd., nor 
the character of its business, and that they do not 
wish to disturb its arrangements for selling its 
engines. Viscount Falmouth concludes his state- 
ment by intimating his intention to retire from the 
chairmanship of the company, saying that as, in 
accordance with the Articles, he retires from the 
board this year by rotation, he does not propose 
to put himself forward for re-election. 
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Forthcoming Engagements 


Secretaries of Institutions, Societi é&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Chemical Society 
Thurs., May 12th. —Royal Institution, Albemarle Street, 
Loadon, W.1, “ The Chemistry and Biochemistry of 
Some Mammalian Secretions and Excretions,” E. 
Lederer, 7.15 p.m. 


Engineers’ Guild 
To-day, May 6th.—Institution of Engi 3s and Ship- 
builders, 30, Elmbank Crescent, Glasgow, C.2, Dis- 
cussion, “ The Guild as an Association of Professional 
Engineers,” 7 p.m. 
Illuminating Engineering Society 
Tues., May 10th.—Royal Society of Arts, John Adam 


Street, Adelphi, W.C.2, annual general meeting, 
5.15 p.m. 





Incorporated Plant Engineers 
To-day, May 6th.—BimmmivcHam Branou: Imperial 
Hotel, Temple Street, Birmingham, “ Metal Spray- 
ing,” W. E. Ballard, 7.30 p.m. 
Thurs., May 12th.—NEWOASTLE-UPON-TYNE BRANCH : 
Turks Head Hotel, Newcastle- -upon-Tyne, ‘“ Auto- 
matic Boiler Control,” Mr. O’Breen, 7.30 p.m. 


Institute of Petroleum 
Wed., May 11th.—Manson House, 26, Portland Place, 
London, W.1, “‘ Examination of Crude Oils in relation 
to Geological Formations,” F. Morton, 5.30 p.m. 


Institute of Refrigeration 
Tues., May 17th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, ‘“‘ The Use of 
Refrigeration for Low-Temperature Applications in 
Wartime,” John A. Stonebanks, 5.30 p.m. 


Institute of Road Transport Engineers 
Tues., May 17th.—Works Visit to Duple Motor Bodies, 
Ltd., Hendon, 2.30 p.m. 


Institution of Chemical Engineers 
Tues., May 10th.—Geological Society, Burlington House, 
W.1, “‘ Manufacture and Use of Stainless-Clad Steel,”’ 
W. Barr, 5.30 p.m. 
Institution of Civil Engineers 
we May 10th.—Great George Street, Westminster, 


** Contractors’ Site Lay-Outs”’: ‘* Notes on 
Pitlochry Dam and Power House and Clunie Dam,” 
J. A. Bennett ; ‘‘Kilindini Harbour, Mombasa,” C. C. 
Buckler; “Cliff Quay Power Station, Ipswich,” 
Oliver Dawson; ‘The Bowland Forest Tunnel 
Contract,” C. F. ‘Grundy , 5.30 p.m. 

Thurs., May 12th.—BIRMINGHAM AND DISTRICT Asso- 
ciation: James Watt Memorial Institute, Great 
Charles Street, Birmingham, annual general meeting, 
6 p.m. 

Institution of Electrical Engineers 

Mon., May 9th.—EpvuoatTion Discussion CIRCLE : Savoy 
Place, Victoria Embankment, W.C.2, “ Graphical 
Methods in Teaching Electrical Bagineering (including 
Radio),”’ opened by S. N. Ray, 6 

Tues., May 10th—N. Mipianp /, Yorkshire 
Electricity Board, 1, Whitehall Road, Leeds, annual 
general meeting, 6.30 p.m. 

Wed., May 11th.—S. Mipitanp Stupents’ SEcrTiIon : 
James Watt Memorial Institute, Great Charles Street, 

Birmingham, annual general meeting, 6.45 p.m. 

Thurs., May 12th.—Savoy Place, Victoria Embankment, 
W.C.2 2, annual general meeting (corporate members and 
associates only), 5.30 p.m. 


Old Centralians 
To-day, May 6th.—Mipianp Branco: New Imperial 
Hotel, Temple Street, Birmingham, Annual Reunion 
and Dinner, Reception, 6.15 p.m, 
Fri., May 13th.—Chez Auguste Restaurant, 47, Frith 
Street, W.1, luncheon, ‘Soviet Russia To-day and 
the Red Army,” General M. B. Burrows, | p.m. 





“INDUSTRIAL BurtpinG.”—A new booklet of 
advice to industrialists wishing to extend their 
premises, or to build new premises, has just been 
issued by the Economic Information Unit. It has 
long been @ matter of concern to industrialists that 
the process of obtaining the necessary consents for 
such work was obscure. It is hoped that this new 
booklet, and the internal administrative changes 
that underlie it, will dissolve this obscurity. After 
outlining the controls of industrial building which 
are still necessary—location, finance and timing— 
the booklet goes on to explain how the industrialists 
can obtain the help of Government Departments in 
obtaining the necessary permissions. In addition, 
the booklet includes two appendices. The first 
gives a list of industries classified under the Govern- 
ment Departments which sponsor them. The 
second lists in full the regional officers of each 
Government Department, with addresses and tele- 
phone numbers. The booklet is free of charge, and 
can be obtained on request from any regional office 
of the Ministry of Works, the Ministry of Supply, or 
the Board of Trade. 
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Personal and Business 


Mr. E. W. Maruts has been appointed resident 
representative in Burma of Dunlop, Ltd. 

G. AND J. WEIR, Ltd., announces that, on medical 
advice, Mr. Malcolm L. Jamieson has retired from 
the board 

Mr. L. W. Hutson, formerly Director of Bricks 
in the Ministry of Works, has been appointed a 
member of the Building Research Board. 

Brieaprer A. G. LippLe has been appointed 
general manager of Porn and Dunwoody, Ltd., 
Union Works, Bear Gardens, London, S.E.1. 

Mr. KENNETH HALL, managing director of 
Northern Aluminium Company, Ltd., has been 
appointed President of the Council of the Aluminium 
Development Association. 


Mr. Lesiiz O’Connor has resigned his position 
as Director of Coke, Ministry of Fuel and Power, in 
order to give more time to his duties as Director of 
Carbonisation of the National Coal Board. 


Mr. O. T. R. LeIsHMAN is relinquishing his posi- 
tion on the civil engineering staff of Dorman Long 
and Co., Ltd., to become manager of John Howard 
and Co., Ltd., 13, Buckingham Gate, London, 8.W.1. 


MvuLiarRD ELrEcTronic Propvucts, Ltd., states 
that it is forming a new department at its works at 
Aboyne Road, Tooting, S.W.17, for dealing with 
vibration equipment for diagnosis and measurement 
purposes. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces that Mr. W. S. Livsey, B.Sc.(Eng.), 
has succeeded Mr. K. S. Estlin as manager of the 
Plymouth sub-office. Mr. J. S. Hall has been 
appointed manager of the Swansea sub-office in 
succession to the late Sir Arthur Whitten-Brown. 





Catalogues 


Prior Stoxers, Ltd., 1-3, Brandon Road, York Way, 
N.7.—Publication describing automatic firing equipment 
for solid fuel and oil. 

NEGRETTI AND ZamBRA, Ltd., 122, Regent Street, 
W.1.—Publication No. B/19, dealing with industrial and 
scientific instruments. 

Grirrirus Bros. anp Co. Lonpon, Ltd., Macks Road, 
Bermondsey, S.E.16.—Catalogue describing Ferrodor 
metal protective paint. 

Time SWITCHEs AND INSTRUMENTS, Ltd., Bovey Tracy, 
Newton Abbot, Devon.—Leaflet dealing with various 
types of time switches. 

Storpy ENGINEERING, Ltd., Wolverham 
Brochure illustrating and describing Stordy i 
ovens and drying plant. 

James NEILL AND Co. (SHEFFIELD), Ltd., Napier 
Street, Sheffield, 11.—Leaflets giving partioulars of the 
latest “ Eclipse ”’ lines. 

TOOLMAKERS AND Destens (CovENTRY), Ltd., Brays 
Lane, Coventry.—Leaflet dealing with the new capillary 
drill for fine hole drilling. 

Ferranti, Ltd., Hollinwood, Lancashire.—Catalogue 
describing and illustrating the direct current ampere- 
hour meter, type “‘ F.K.” 

Grorece H. ALEXANDER MACHINERY, Ltd., 82/84, 
Coleshill Street, Birmingham, 4.—Catalogue dealing with 
A.B. honing equipment. 

Lonpon ALUMINIUM Company, Ltd., Westwood Road, 
Witton, Birmingham, 6.—Pamphlet dealing with Merz 
solvent extraction plants. 

J. W. anv C. J. Patties, Ltd., Pomeroy Street, New 
Cross, S.E.14.—Catalogue No. 48, entitled ‘‘ Engineers’ 
Pattern Shop Equipment.” 

W. J. Mepprines, Ltd., Kingsley Works, Ipswich 
Road, Slough, Bucks.—Illustrated leaflet describing 
pneumatic sanding drums. 

PULSOMETER ENGINEERING Company, Ltd., Nine 
Elms Iron Works, Reading.—Catalogue describing 
Pulsometer Pacific pumps. 

Fry’s (Lonpon), Ltd., 56, Southwark Street, S.E.1.— 
Leaflet giving details of the new double-ended “‘ Enox ” 
hole cutters for electricians. 

StuRTEVANT ENGINEERING Company, Ltd., Southern 
House, Cannon Street, E.C.4.—Publication No. 4301, 
entitled ‘“‘ Air Conditioning.” 

Ray EwnNGINgeEERING Company, Ltd., 
Bristol.—Catalogue of ‘“ Rencol”’ 
handwheels, handles and knobs. 

British Paints, Ltd., Newcastle-upon-Tyne.— 
Brochure. dealing with the use of colour in industry, 
entitled ‘‘ Colour Conscription.”’ 

Hopkinson Exectric Company, Ltd., Birchgrove, 
Cardiff.—Folder describing repulsion induction motors 
of heavy industrial construction. 

W. J. Mepprnes, Ltd., Kingsley Works, Ipswich 
Road, Slough, Bucks.—Leaflet giving particulars of the 
** Pacera ” drum sanding machine. 

Dovtton and Co., Ltd., Doulton House, Albert 
Embankment, S.E.1.—Chemical stoneware booklet 
No. 7, dealing with vacuum filters. 

J. B. Stone anp Co., Ltd., Bloomfield Place, New 
Bond Street, London, W.1.—Leaflet describing ‘‘ Astar ”’ 
articulated conveyor belt fasteners. 

INTERNATIONAL ENGINEERING CONCESSIONAIRES, 
Ltd., 25a, mene = h Street, W.8.—Leaflet dealing 
with new types o ill guards. 
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Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M, 
Stationery Office at the prices stated. 


Title 


Production of Tantalum at the works of 
Siemens and Halske A.G. (B.1.0.8, 
232). 

German Test Equipment for Materials 
and Vehicle Components (B.I.0.8.268), 
Report on Investigation of Research in 
Animal Diseases in Germany and 
Austria, 1939-1945 (B.1I.0.8. 483). 
Petrological ace (Germany) 
(B.1.0.8. 516). 

A Visit to Germany to Invesiigate 
Wartime Advances in Certain Branches 
of Applied Physiology (B.1.0.8.566). 

Production of Tantalum in Germany 
= 1.0.8. 803). 

F.D.3271/48 _— on the Visit to Various Metal 

Works in Germany (TO.R. 80) 
(Netherlands Mission). 

Textile Research and Education : Wup 
pertal-Barmen (F.I.A.T. 322). 

Pumped Storage Power Plants in Europe 
(F.L.A.T. 1060). 

Research Developments at the Consor- 
tium fur Elektrochemische Industrie 
G.m.b.H., Munich, since 1938 : Acety- 
lene Chemistry (F.I.A.T. 1026). 

Report on a Visit to Various German 
Factories of Hard Alloys and Tools 
(T.O.R. 43) (Netherlands Mission). 
Mechanical Parts and Function of the 
‘** Passavant ’’ Rotating Sprayer for 
Biological Purification of Water 
(T.O.R. 74) (Netherlands Mission). 

F.D.3682 /48 I.G. Farbenindustrie A.G. Hoechst : 
Report on the Visit to the Salvarsan 
department : Synthetic Pharma- 
ceuticals (T.O.R. 75) (Netherlands 
Mission). 

Visit to Opel Factories at Russeisheim : 
An Outline of the Radiator Depart- 
ment (R.O.R. 85) (Netherlands Mis- 
sion). 

C. F. Curtius A.G. Duisberg-Huckingen 
Chemische Industrie A.G.—Bochum : 
Manufacture of Sulphuric Acid 
(B.1.0.8. 1630). 

Sunlicht A.G., Mannheim : Manufacture 
of ~. and soap powders (B.1.0.S. 
F.R. 4 

Pa _ ee Cork Industry 
(B.1.0.8. F.R. 1083). 

German War-Time Developments in 
Spectrochemical Analysis (B.I.0.S. 
F.R. 1128). 

Spruce Budworm: Studies on Allied 
nsects in Central Europe (B.I.0.S. 
F.R. 1197). 

Modern German Switchgear (Appendix 
to B.I.0.8. F.R. 1429). 

Irradiation of Milk with Notes on 
Developments of Electric and Mecha- 
nic Oscillations and Ultra Sound Waves 
(B.1.0.8. F.R. 1741). 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, S.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 


F.D.5316/47 


F.D.3037 /48 


F.D.3051/48 


F.D.3054/48 


F.D.3057 /48 


F.D.3069 /48 


F.D.3291 /48 
F.D.3564/48 
F.D.3565 /48 


F.D.3680/48 


F.D.3681 /48 


F.D.3683 /48 


F.D.3684 /48 


F.D.3047 /48 


F.D.3089/48 


F.D.3092/48 
F.D.3096 /48 


F.D.726/49 


F.D.858/49 





Contracts 


THE Bronx ENGINEERING Company, Ltd., 
Lye, Near Stourbridge, has received a large con- 
tract from a French steel works for the manufac- 
ture of special sheet and plate-straightening 
machines. 


Stmon-Carves, Ltd., Cheadle Heath, Stockport, 
has been appointed by the National Coal Board 
(North-Western Region) to act as engineers and 
contractors for the whole of the civil engineering 
work involved in the reorganisation of the Bold 
Colliery, near St. Helens, Lancashire. The firm 
will be responsible for foundations, drainage, 
demolition work, and the construction of all the 
new colliery buildings and structures required. 
By the introduction of modern methods and 
equipment it is intended to raise the colliery’s 
daily output from 800 tons to 6000 tons. A new 
shaft of 1100 yards total depth is to be sunk and 
horizon-mining is to be introduced. The prin- 
cipal new feature will be a Koepe winding instal- 
lation, which necessitates building a reinforced 
concrete tower 230ft high and completely closing 
in the pithead. It is estimated that the work will 
take about five years to complete, but to avoid 
loss of coal output the colliery will be kept at work 
throughout the reconstruction. 
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A Seven-Day Journal 


Conversion of Locomotives from Coal 
to Oil Firing 


In the Report of the Comptroller and Auditor- 
General on Civil Appropriation Accounts, 1947-— 
1948, now published by the Stationery Office, 
reference is made to the conversion of loco- 
motives from coal to oil firing. In November, 
1948, the Ministry of Transport stated that its 
total expenditure under this heading was nearly 
£3,000,000. It may be recalled that in the 
summer of 1946 a scheme for the conversion of 
locomotives was launched by the Ministry of 
Fuel and Power, with the object of saving 
1,000,000 tons of coal a year, by converting some 
1200 locomotives, also providing the necessary 
ancillary equipment, and the oil storage depots. 
Owing to the great urgency, that work was 
started without waiting for details of estimates 
of cost. In September, 1947, when ninety- 
three locomotives had been, or were being, 
converted, the Ministry of Transport was 
warned that the 840,000 tons of oil needed 
annually for the full programme might not be 
available for the time being. It was therefore 
decided by the Ministry to suspend the work 
on locomotive conversion, but not that on the 
oil storage depots, which were then nearly com- 
pleted, and to review the oil position at the end 
of the year. At the beginning of 1948 the 
Ministry of Transport thought that it would be 
unfortunate if the scheme were to be aban- 
doned, but the British Transport Commission 
which took over the railways on January 1, 1948, 
disagreed. It reported that the additional cost 
of operating the ninety-three converted loco- 
motives was £279,000 a year, and that the full 
programme of 1200 locomotives would mean 
an extra cost of over £3,500,000 a year. The 
Commission thought that no more should be 
spent, and the scheme was abandoned in May, 
1948. The oil-fired locomotives are to be recon- 
verted at a cost of £200 each. Expenditure 
estimated at £11,000 initially, and thereafter 
at the rate of £10,000 a year, is being incurred 
by the Ministry on the care and maintenance of 
the storage depots, which charge is subject to 
review in October, 1949. 


The Royal Aeronautical Society’s 
Garden Party 


A “ Granp AEROSTATIC FETE ”’ was held on 
Sunday last, May 8th, by the Royal Aeronautical 
Society at White Waltham Aerodrome, Maiden- 
head, to mark the recent grant of the Royal 
Charter to the Society. Otherwise described 
as the ‘‘Charter Garden Party, under the 
Patronage of the President of the Royal Aero- 
nautical Society, Dr. H. Roxbee Cox, and the 
Gentlemen of the Council,” this enjoyable 
function vividly evoked the spirit of the early 
days of flying. Low speeds and hovering were 
the order of the day, and a better day for such 
a fete could not have been chosen. The sun 
shone brightly and there was a gentle breeze, 
insufficient to ground the historic aircraft. The 
early Deperdussin and Bleriot machines from 
the Shuttleworth collection were there (and 
flown), as was also the Sopwith ‘“ Pup” of 
1911-1918. These early machines are quite 
remarkable and provided a rare opportunity for 
those who had never seen them before in flight. 
Before the members and their guests adjourned 
for tea, various sailplanes were flown. The 
Cierva ‘‘ Skeeter ’’ and Sikorsky ‘‘ Hoverfly ” 
performed characteristic helicopter antics to 
everyone’s delight, and the Sopwith ‘ Pup,” 
with le Rhone rotary engine of 80 h.p. and top 
speed 105 m.p.h., circled the aerodrome. What 
a sight for those who could remember upwards 
of one hundred of those wonderful ‘‘ Pups ”’ in 
the air at a time! Then there was a thrill in 
& live parachute jump by Major T. W. Willans 
from a D.H. “Moth,” from about 1500ft. 


After tea a number of personal aircraft were 
flown in circus ; this was followed by a second 
tea interval for those who had missed the first. 


Finally, there were flights of the Bleriot and 
Deperdussin machines, and the afternoon was 
rounded off by the ascent of a hydrogen balloon 
carrying the President and piloted by Charles 
Dolfuss. The balloon and its occupants landed 
safely on a neighbouring farm after a flight of 
some twenty minutes. 


Mechanical Engineering Research 
Laboratory, East Kilbride 


A RECENT publication issued by the Depart- 
ment of Scientific and Industrial Research 
reviews the work to be done by the new Mech- 
anical Engineeering Research Laboratory at 
East Kilbride, near Glasgow. Under the 
general subject of the properties of materials, 
special attention will be paid to the study of the 
behaviour of large components under fatigue 
stress, and large testing machines will be 
installed in the first building to be erected. 
Another building will be devoted entirely to the 
study of creep phenomena. In the hydraulic 
machinery laboratory work is planned on 
problems associated with the design of hydraulic 
equipment, such as turbines and pumps, and 
their associated parts, such as valves and pipes. 
A fully equipped hydraulic laboratory is being 
planned, and air will be used as well as water as 
the working medium for test models. The 
laboratory will also be provided with apparatus 
for the accurate calibration of fluid flow meters. 
Another section will deal with heat transfer 
problems, and full-scale tests are to be arranged. 
In order to make an immediate start, temporary 
accommodation has been provided by Thornton- 
hall Corporation, near East Kilbride, and in the 
next few months work will be begun on lubrica- 
tion and bearings and research into machining 
practice. The primary object of the D.S.L.R. 
and its Mechanical Engineering Research 
Organisation is to serve industry, and the new 
laboratory, although located in Scotland, will, it 
is felt, fulfil a national need, and will in time 
grow to be one of the largest establishments 
devoted exclusively to research on industrial 
problems. 


Bristol Aircraft Accident 


Ir is with very deep regret that we have to 
record that seven members of the technical 
staff of the Bristol Aeroplane Company, died on 
Friday, May 6th, when an accident took place 
on a “ Bristol Freighter ” aircraft, which had 
left Filton that morning and was over the sea 
near Portland Bill. His Majesty’s submarine 
“Truculent ” was on exercise at the time 
and it was reported that an aeroplane was 
seen to disintegrate in the air. A search for 
the missing men was immediately begun by the 
submarine, assisted by the destroyer H.M.S. 
‘* Zepher ” and a naval helicopter from Ports- 
mouth, and the bodies of two men were found 
and taken back to Portsmouth. The aircraft 
was a development machine on a special flying 
test, and was piloted by Mr. J. A. C. Northway, 
the company’s assistant chief test pilot. The 
names of the other men on board are Mr. John 
Radcliffe, Mr. R. M. Pollard, Mr. E. J. Archbold, 
Mr. J. L. Gundry, Mr. C. Flook and Mr. R. E. 
Daniels. As we write, only the bodies of Mr. 
Archbold and Mr Gundry have been recovered 
and identified. All were members of the com- 
pany’s technical staff, and Mr. Radcliffe was 
the head of the flight research department and 
was formerly the experimental manager. His 
death at the early age of forty-seven is a severe 
loss, since he was intimately concerned with 
work on the new Brabazon air liner. He joined 
the Bristol firm in 1936 and was previously 
engaged on aerodynamic work with Vickers- 
Armstrongs, Ltd., at Weybridge. At Bristol 
he was responsible for the construction of the 
prototypes of the ‘‘ Beaufort,’ “‘ Beaufighter ” 
‘* Buckingham” and “ Brigand,”’ and other well- 
known Bristol aircraft. It is announced that 
an official Air Ministry enquiry into the cause 
of the accident will be held. 





Chief Research Officer, British 


Transport Commission 


THE British Transport Commission announces 
the appointment of Dr. Henry Edward Merritt, 
M.B.E., D.Se. (Eng.), M.I.Mech.E., as Chief 
Research Officer on the headquarters staff of the 
Commission, to be effective from May 30, 1949. 
In 1948 a committee of scientists, presided over 
by Sir William Stanier, F.R.S., was invited by 
the Commission to report on the organisation of 
research in the Commission’s undertaking. 
That committee’s recommendations were 
approved by the Minister of Transport, and the 
appointment of Dr. Merritt is the first step 
towards implementation of their report. Dr. 
Merritt, who is forty-nine years of age, served 
an engineering apprenticeship with Vickers 
Ltd., and in 1925 joined David Brown and 
Sons (Huddersfield), Ltd., as research engineer, 
later becoming chief engineer. In 1937 he was 
appointed by the War Office to take charge of 
tank design, and as Director of Design, Mech- 
anisation Board, was responsible for the initi- 
ation in 1940 of the Churchill tank and for many 
of its constructional features. His researches 
into the steering of track-laying vehicles led 
to his invention of a new transmission system, 
and as technical director of David Brown 
Tractors, Ltd., he devoted the remainder of the 
war period to the development of this trans- 
mission and its application to all subsequent 
heavy British tanks. His work was recognised 
by the Royal Commission on Awards to 
Inventors. In 1945 he joined the Nuffield 
Organisation in order to undertake further 
research and development work in connection 
with road and military vehicles and agricul- 
tural machinery, and that Organisation has 
kindly consented to his release in view of the 
importance of the new post created by the 
Commission. 


National Smoke Abatement Society 


THE 1949 Handbook of the National Smoke 
Abatement Society, which has just been issued 
contains full information with regard to the 
Society and its activities, along with its nine- 
teenth annual report for the year ended 
December 31, 1948. The new President is 
Lord Simon of Wythenshawe, and Sir George 
Elliston becomes immediate Past-President. 
Mr. Charles Gandy, B.A., is Chairman of the 
Council, and Mr. John Beaumont Deputy 
Chairman, with Sir Ernest Smith, D.Sc., 
Honorary Treasurer. The report states that it 
can now be said that there is among the better- 
informed sections of the community a general 
acceptance of the case for more effective 
measures for smoke prevention than have so 
far been adopted in this country. A lead, it 
says, is called for in order to demonstrate what 
can be done on a larger scaie. The setting up 
of smokeless zones, the practical working of 
prior approval, the adoption of the new smoke- 
less methods of house heating, are all means 
available for such demonstrations. One of the 
Society’s main functions may in the near 
future be, it suggests, to give publicity to 
many examples of smoke prevention in practice. 
One of the most important activities has been 
the carrying out of the first survey of the 
sources and incidence of atmospheric pollution 
on the lines proposed to and approved by the 
Edinburgh conference. Some 700 forms have 
now been completed and returned, an analysis 
has been made and an interim report prepared, 
which was presented at the Cheltenham con- 
ference. On the matter of power stations, a 
deputation waited on Lord Citrine and Sir John 
Hacking. It is felt that the British Electricity 
Authority is genuinely concerned about the 
problems of grit and sulphur emissions from 
generating stations, and is doing all that is 
technically practicable to minimise grit from 
new stations, while continuing to investigate the 
more difficult and expensive problem of sulphur 
washing. 
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Railway Signalling Developments: 
1923-48 


By O. S. NOCK, B.Sc., A.M.I.C.E., M.I.Mech.E., M.I.R.S.E. 
No. I 


At this time of railway nationalisation 
+i the thoughts of many engmeers turn 
naturally to standardisation schemes. In 
railway signalling there might appear to be 
a field for standardising the lineside equip- 
ment, standardising cabin apparatus, both 
mechanical and electrical, and the laying 
down of a standardised code of procedure 
for maintenance work. But when taking 
no more than a preliminary look at the 
present signalling equipment of the British 
railways this “goal” of standardisation 
would seem to be an immense way off. 
On the other hand, it is not always agreed 
that standardisation is a good thing in itself. 
The signalling history of the past twenty- 
five years includes some significant trends, 
and at this stage it is worth while reviewing 


phore signals have not changed very much. 
The earliest examples of power operation 
made no change so far as enginemen were 
concerned, as electric or compressed air 
motors were used to operate semaphore 
arms; nor, in general, did these power 
installations increase the safety of opera- 
tion, as with a few exceptions the lay-outs 
concerned were not track-circuited. Towards 
the end of the era which closed with the out- 
break of the first world war, the importance 
of track circuiting was coming to be realised, 
while a series of accidents resulting from the 
misreading of signals made the public 
A.T.C.-minded, for a while. 

If the twenty years prior to 1914 were a 
period of relative stability in signalling, the 
twenty-five years of the grouped railways, 





FIG. 1—MIDLAND SIGNAL - Box INTERIOR 


the general position on the British railways, 
in view of nationalisation, and the bringing 
of such a diversity of practice under the 
central authority of the Railway Executive. 

Signalling on the British railways reached 
a striking degree of completeness and finality 
just about the turn of the century. The 
Regulation of Railways Act of 1889 following 
upon the terrible accident near Armagh 
on the Great Northern Railway of Ireland 
earlier in the same year*, made use of the 
block system compulsory on all passenger 
lines ; green had been generally substituted 
for white as the “ proceed ” indication, and 
the only notable difference between sema- 
phore signalling practice then and now is 
that distant signals were distinguished only 
by the fishtailed ends of the arms. On the 
majority of lines there was not even the 
white chevron to distinguish the arms, and 
the night indications were “red” and 
“ green.” With this very important excep- 
tion, the indications displayed by sema- 


*See THE ENGINEER, June 5, 1942 








1923-48, can well be regarded as a period of 
intense evolution. The magnitude of the 
change during those twenty-five years is 
not often fully appreciated ; still less appre- 


ciated is the extent to which Great Britain - 


was leading the world, at any rate, until 
the outbreak of war in 1939. In pre-group- 
ing days there was little uniformity in the 
design of signalling apparatus, save as 
between those smaller railways which pur- 
chased fittings of manufacturer’s standard 
patterns. The London, Tilbury and South- 
end, for example, used the same design 
of semaphore arm as the Mersey Railway, the 
Isle of Wight Central, and the Wirral. 
The larger railways had their own distinctive 
designs, while one, the former North Eastern 
Railway, used generally different designs of 
signalling apparatus in its Northern and 
Southern Divisions. But within the con- 
fines of individual railways signalling appa- 
ratus remained standard for many years ; 
in the period between the wars, however, 
the process of rapid evolution left many 
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cases of wide diversity of apparatus, contro] 
principles and circuits, not merely \ithin 
the one railway but in some cases within 
subdivisions. The desire to experiment 
and constantly to seek after better systems 
of control led to msny innovations in sig. 
nalling practice. 

As seen in retrospect, the policy of the 
four groups differed considerably. Sivnaj. 
ling developments are always dictated to 
certain degree by the requirement: of 
traffic, though the need to cut down the 
cost of signal maintenance and operation 
was an important factor throughout the 
period under review, and one which concerned 
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FIG. 2—DISTANT SIGNAL INDICATIONS 


all the four groups. The record of the years 
1923-39 may be broadly summarised :— 

Great Western Railway.—The  exten- 
sion of track circuiting ; electric interlocking 
of the block working; extension of auto- 
matic train control to cover the whole main 
line network ; introduction of power sig- 
nalling at a few large centres. 

Southern Railway.—The_ wide _intro- 
duction of multi-aspect colour-light  sig- 
nalling consequent upon the electrification 
of the London suburban area; extensive use 
of track circuiting, and electro-mechanical 
working in country areas served by electric 
trains. 

London, Midland and Scottish Railway. 
—The gradual integration of the practice 
of the large and highly individualistic 
constituent companies. Extension of track 
circuiting. Colour-light signalling at many 
important centres. Renewal of distant 
signals in mechanical territory as colour- 
light units when the introduction of high 
speed trains necessitated resiting. Experi- 
mental installation of “speed signalling” 
aspects at Mirfield. 

London and North Eastern Railway.— 
Most important and varied work took place 
in the North Eastern area, consequent 
upon the widening of the main line between 
York and Northallerton, and traffic develop- 
ment at Leeds and Hull. The outstanding 
feature of these new works was the intro- 
duction of relay interlocking. Some big 
resignalling schemes were carried through 
at the London termini, and at Edinburgh. 

Although in the foregoing summaries the 
term “‘extensive”’ is used regarding the 
application of colour-light signalling, the 
aggregate route mileage over which ordinary 
block working has been superseded is very 
small, and is confined mostly to the imme- 
diate environs of larger terminal stations, 
or junctions. Apart from the London 
Underground lines, which are in a class by 
themselves, the only sections of any length 
which are equipped with continuous colour- 
light signalling and train description appara- 
tus instead of block working are :— 

Coulsdon to Brighton (Southern), 36} 
miles. 

Waterloo to Hampton Court Junction 
(Southern), 13} miles. 
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Euston to Watford (electric line only) 
(L.M.S.R.), 18 miles. 


York (Skelton Junction) to Darling- 
ton (L.N.E.R.), 42 miles. 
Bethnal Green-Chingford and Hack- 


ney Downs-Enfield (L.N.E.R.), 17 miles. 

In addition, work is now in progress on 
the Colchester main line of the former 
LN.E.R., which when completed will pro- 
vide colour-light signalling throughout from 
Liverpool Street to Chelmsford, 293 miles, 
and on the Southend branch. The work is 
already completed east of Gidea Park. 
The 24-mile stretch of the Southern quad- 
ruple-tracked main line between Basing- 
stoke and Woking had been equipped with 
automatic semaphore signals and complete 
track circuiting at an earlier date (24 route 
miles). 

Unfavourable comparisons are sometimes 
made between the moderate amount of 
main line resignalling represented by the 
above installations and the extremely rapid 
developments in America. In studying such 
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adopted to counteract such failures may be 
better appreciated. They are :— 

(1) Lowering the starting signal for a 
train to enter a block section before “line 
clear” has been received from the signal- 
box at the leaving end. 

(2) Assuming that “ train out of section ” 
has been received, mistakenly thinking 
that instruments have been put to “ train 
on line’ indication for next train and then 
pulling off in error. 

(3) Accepting a second train before the 
preceding one is clear. 

(4) Accepting a train while the line inside 
the interlocking limits is occupied by an 
engine or train. 

The Sykes “lock and block” system, 
introduced more than fifty years ago, 
afforded a high degree of protection against 
all the above types of failures. The passage 
of trains was registered by treadle rail 
contacts and the special block instruments 
were mechanically interlocked with the 
appropriate signal levers in the locking frame. 
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October, 1947. Here, in dense fog, an 
electric train was held in Purley Oaks sta- 
tion, awaiting acceptance from South Croy- 
don Junction Box. It was forgotten by the 
Purley Oaks signalman, and when the box 
in rear offered a second train and he noticed 
his home signal was locked he imagined he 
had failed to give “out of section” for 
the last train and that, moreover, the 
train in leaving had failed to free the home 
signal lock. Actually the train was still 
standing in the station, but without any 
consultation with the other signalmen, he 
used the key to free his home signal and 
thus enabled himself to accept a second 
train. At the same moment South Croydon 
Junction gave acceptance, and in his con- 
fusion the Purley Oaks man imagined that 
this referred to the train he had just accepted 
from the box in rear, and he pulled off all 
his signals. Collision between the two 
trains, in the dense fog, was violent. 

On the Midland Railway, the Hawes 
Junction disaster of December, 1910, dis- 
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comparative statistics it must be borne in 
mind that until quite recent times the majo- 
rity of American main lines west of Chicago 
had no block signalling at all, and that 
when instructions were issued by the Inter- 
state Commerce Commission for signalling 
to be installed it was only natural that the 
most modern form would be adopted. In 
this country with all passenger lines already 
worked on the absolute block system, no 
precise counterpart exists; and while the 
provision of increased safeguards in opera- 
tion is frequently under consideration, in 
the case of major resignalling schemes a 
general requirement is that some saving in 
operating expense shall result from their 
adoption, except from those dictated by 
changes in traffic demands. 

From a relatively early time in British 
signalling history means were sought of 
safeguarding the working of the block sys- 
tem. The regulations are clear enough, 
but under the stress of heavy traffic the 
momentary forgetfulness of a signalman, 
or a hasty action in the presence of unusual 
circumstances has many times led to serious 
accidents. The more frequent types of 
failure of the human element may be men- 
tioned at this stage, so that the means 
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FIG. 3—L.M.S. SIGNAL GANTRY 


In certain cases the lever interlocking with 
the block instruments was extended to the 
points at junctions. For very many years 
the Sykes system rendered invaluable ser- 
vice on many heavily worked lines, including 
the London suburban area of the old Lon- 
don, Brighton and South Coast Railway, 
and that of the London and South Western, 
the South Eastern, and the Great Eastern, 
while the entire system of the one-time 
London, Chatham and Dover Railway was 
equipped. Difficulties occurred from time 
to time due to occasional failures of the 
apparatus, but more often due to a signal- 
man getting his instruments prematurely 
locked through committing some error of 
procedure in operation. In very busy 
districts it was considered necessary by the 
traffic departments of the railways con- 
cerned to provide some means for the rapid 
clearing of such a failure and accordingly a 
key release was introduced, whereby a sig- 
nalman could release a back-locked lever, 
in case of necessity, or reset the accepting 
portion of the block instrument referring 
to the section in rear. This provision in 


itself provided a loophole for serious errors, 
the most recent of which resulted in a bad 
collision at South Croydon Junction in 
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cussed at length in THe ENGINEER for June 
12, 1942, led to the introduction of the 
Midland rotary interlocking block. This in 
actual effect was much the same as the Sykes, 
and it includes two features that require 
some notice. If, after a train had been 
accepted and “line clear” given from the 
leaving end, it was for some reason necessary 
to cancel this indication, it could only be done 
by the co-operative action of both signalmen 
concerned. “ Train on line” could be can- 
celled by breaking a glass window on the 
instrument in the box in advance and pressing 
a plunger. Both of these features were 
similar to Sykes in the later forms, 
except that the evidence of the broken glass 
remained, whereas the use of the Sykes 
key was not usually recorded. But the error 
which led to the grievous accident near Hawes 
Junction lay in the presence of two light 
engines at the advanced starting signal being 
forgotten. When the midnight Scotch express 
was accepted and the signals lowered for 
its passage the two light engines moved away 
towards Carlisle, and were, of course, quickly 
overtaken. In the rotary block developed 
after the accident track circuit control was 
introduced to ensure that “line clear” 
could not be given to the box in rear if any 
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train or vehicle was standing between the 
signal-box and the starting, or advanced 
starting signal. The interior of a typical 
Midland signal-box fitted with rotary block 
is illustrated in Fig. 1. 

Between the full Sykes or the Midland 
“rotary,” and simple block, without any 
interlocking control on the giving or can- 
cellation of indications, varying measures 
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Fic. 4—RETRACTABLE CHASSIS FOR COLOUR-LIGHT SIGNAL GANTRY—L.M.S. 
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of protection had been adopted by certain 
of the old companies prior to grouping 
in 1923. -On many routes of the former 
London and North-Western Railway the 
starting signal was electrically locked until 
“line clear’ was received, and the circuit 
was so arranged that once the starting signal 
lever had been pulled and subsequently 
restored to normal, it could not be pulled 
@ second time until “line clear’ had been 
cancelled from the leaving end, and given 
again a second time. At the leaving end 
“line clear’ could not be given unless the 
distant signal was at danger, and the berth 
track circuit at the home signal unoccupied. 

Such is no more than a glimpse of the 
historical side of “lock and block”; its 
problems, whether in partial or complete 
form, have remained during the period under 
review. The crux of the problem would 
appear to lie in the matter of cancelling ; 
in the Sykes in its most improved form, 
and the Midland,“ line clear ” could only be 
cancelled by co-operative action of both men 
concerned, but “train on line” could be 
cancelled by breaking the glass at the box 
in advance in the Midland system. In the 
L. and N.W.R. system the man at the leaving 
end was free to cancel at any time. Here, 
again, serious accidents have been caused 
througn the blunders of individual signalmen. 
On the London and North-Eastern Railway, 
following the collision at Welwyn Garden 
City in 1935, the “one acceptance block ” 
was designed. This includes the “line clear” 
and ‘‘one pull” control on the starting 
signal lever, as on the L.N.W. and Midland 
lines, but once “ line clear” has been given 
from the leaving end of the section that 
indication cannot be given a second time 
until the train has arrived, has passed over the 
controlling track circuits, and the signals 
concerned have been replaced to danger 
behind the train. It will be appreciated that 
this control is a precise electric counterpart 
of the Sykes lock-and-block using a track 
circuit at the leaving end, instead of the 
treadle. It is open to the same criticism in 
that a hand-operated release must be pro- 
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vided to free the electric locking in the event 
of a train having been accepted and sub- 
sequently cancelled. On the Southern Rail- 
way a similar form of interlocking block 
has been widely installed, which includes a 
back-lock on the starting signal, and co- 
operative cancelling of “ line clear.” 

The objection to the key, in the Sykes 
system, or to the screw release in the ‘ one 
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acceptance block,” is that cancellation can 
be effected, with release of the locking, by 
only one of the two signalmen concerned in 
the working of a block section. Almost 
invariably where accidents have arisen from 
misuse of the release the signalman involved 
has acted entirely on his own impulse, or 
through an oral misunderstanding with the 
other man concerned. To obviate this 
difficulty the cancelling of “train on line ” 
was made co-operative in the Sykes style 
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the Great Western two electrical safeguards 
were extensively used: proving the distant 
signal at danger before “line clear” could 
be given from the leaving end, and releasing 
the starting signal lever by “line clear” 
on the block. Good progress had been made 
towards the equipping of the entire line 
with these safeguards, but in its later stages 
this programme involved conversion of the 
Welsh lines from the original Tyer’s one. 
wire block to the standard G.W.R. three. 
wire block, and the work has not yet been 
completed. On the Southern Railway lines, 
pending the replacement of Sykes lock 
and block by colour-light signalling, the 
most stringent instructions are in force 
regarding the use of the release key, even to 
a warning that improper use may incur 
dismissal. 

In the period under review the general 
tendency was to extend by track circuiting 
and electric locking some, if not all, the 
protection afforded by the full lock and 
block. Some administrations did not 
feel the need for the “ one pull” control on 
the starting signal. The adoption in the 
past of any particular safeguard appeared 
to depend to a very considerable extent upon 
local operating experience. In pre-nationa- 
lisation days one company would not be 
very ready to introduce safeguards against 
a contingency which to them was remote— 
not a single instance having been recorded 
—whatever the experience of another com- 
pany had been. Under nationalisation there 
will be much pooling of ideas and experience 
and it is very likely that future years will 
witness some extension of electrical safe- 
guards in the manual block working. 

From the engineman’s point of view, 
two developments in connection with manual 
block working have taken place during the 
period under review. At the present time, 
when there is continuous seeking after in- 
creased logic and clarity in signal aspects 
it is extraordinary to recall that until some 
twenty years ago little attempt was made 
to distinguish a “distant”? from a stop 
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Fic. 5—INTERMEDIATE BLOCK SIGNALS 


“L” block. But in this system the co-opera- 
tive cancelling is only possible if the indica- 
tion has been taken but no train has entered 
the section. At first this may sound a 
contradiction, but on some railways it is 
the practice at certain locations to pass 
“train on line” forward as soon as it is 
received. 

While continuous colour-light signalling 
on main lines is the ultimate ideal, there 
seems little doubt that manual block will 
remain the backbone of British railway 
signalling for many years to come and any 
devices to assist in its safe operation are to 
be welcomed. Apart from the electric 
interlocking on L.M.S.R. lines previously 
mentioned, and the installation of “ one 
acceptance block” at various places on 
the former L.N.E.R., and similar installa- 
tions on the Southern Railway, a good deal 
of Sykes lock and block remains on the 
Southern and in the London suburban areas 
of the former Great Eastern Railway. On 








signal at night. In the caution position the 
colour displayed was red and on most lines 
it was left to the driver’s knowledge of the 
road to distinguish whether it was a distant 
or stop signal he was approaching. In pre- 
grouping days some railways used the 
Welch distant signal-lamp, with its illu- 
minated chevron to right of the coloured 
spectacle, while the Furness Railway used 
an occulting red lamp lit by acetylene gas 
and functioning in the same way as a navi- 
gationai buoy. The change to yellow for the 
** caution ” indication, removed all the anoma- 
lies; it is accompanied by the painting 
of the semaphore blade yellow, with a black 
chevron. Diagrammatic representation of 
the changes in distant signal indications is 
given in Fig. 2. 

When high-speed trains were introduced 
on the L.N.E.R., and on the L.M.S.R., 
resiting of the distant signals took place 
at many locations. To increase, wherever 
possible, the range of visibility, colour- 
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light signals were used for the new distants. 
On the L.MLS.R. in particular quite an exten- 
sive programme of distant signal renewal 
was undertaken on the main line from Euston 
to the north, and numerous specially 
designed structures were erected to carry the 
signals in the most advantageous positions 
for good sighting from the footplate. Fig. 3 
shows a typical gantry structure spanning 
four roads, with one of the signals suspended 
in the vee formed by the structure gauge 
limits of the lines below. The arrangements 
include hoisting gear whereby the entire 
signal can be raised to gantry level when 
required, to provide clearance for out-of- 
gauge loads. A detail of this device is shown 
in Fig. 4. As an experiment distant signals 
at certain locations between Stafford and 
Crewe were installed at ground level. 

Even more important than the improve- 
ment in distant signal aspects and sighting 
has been the provision of automatic train 
control and audible cab signalling. Both 
British systems, the contact ramp of the 
Great Western, and the inductive pickup 
of the L.M.S.R., are suited to manual block 
territory, though it has been shown that the 
Great Western system can be adapted to 
multi-aspect colour-light signalling territoryt. 
At an early stage in the period under review 
the Great Western adopted as standard the 
contact ramp system, and a programme was 
drawn up, and ultimately completed, for 
the equipment of all the main lines and many 
important branches. At the present time 
more than 3000 locomotives are fitted with 
audible cab-signalling apparatus. The induc- 
tive system is installed on the Southend line 
of the L.M.S.R. 

A useful adjunct to the ordinary block 
signalling is provided by the intermediate 
section signals first used in some localities 
on the Southern Region lines, and since widely 
adopted elsewhere. Where long and heavy 
gradients occur the time taken to clear the 
block sections is considerably longer on the 
ascending than on the descending road. 
Installation of additional intermediate block 
posts would enable the headway between 
ascending trains to be shortened, but their 
use would not be justified for the faster 
running traffic on the descending line. 
Furthermore, the operating expenses would 
be increased. An interesting solution has 
been reached with the arrangement shown 
in Fig. 5, in which intermediate signals are 
installed on the ascending road only, and 
controlled by the signal -box “A” at the 
entering end of the original block section. 
From the signalling point of view the inter- 
mediate signal, a two-aspect colour-light, 
forms the block signal for the section, and 
is released by “line clear ” from the box 
at the leaving end ‘“‘ B,” but from the engine- 
men’s point of view the intermediate colour- 
light signal and its repeater constitute a 
separate block post. The use of these 
intermediate signals has the effect of roughly 
halving the length of the block section with- 
out the need for building an extra signal-box. 
The line is track circuited from the starting 
signal to the intermediate colour-lights, as 
shown in the diagram, and even if the signal- 
man at ‘‘ A” has not received “ line clear ” 
from “‘B” he can lower the starting signal 
“C” providing that the track circuit extend- 
ing to the intermediate signal is clear, and 
that the signal itself has been replaced to 
danger behind the preceding train. 

The use of these intermediate colour-light 
signals provide a good example of how manual 
block can be reinforced, and traffic working 
improved, by the addition of a limited amount 
of track circuiting and electrical locking. 





+See THe EnoiInrEr, October 17, 1947 
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Although it is not intended in these articles 
to discuss in any detail the development of 
the art of track circuiting, the introduction 
of the rectifier-fed d.c. track circuit may be 
mentioned at this stage. There are many 
localities where an a.c. supply is available, 
but where on the railway itself, or nearby, 
there are no conditions such as electric trains 
or other factors likely to cause stray currents 
and so make necessary the use of a.c. track 
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circuits. In such circumstances the metal, 
rectifier provides @ very convenient and 
compact means of feeding d.c. track circuits 
from an a.c. supply. The first rectifier track 
service set, which was manufactured by the 
Westinghouse Brake and Signal Company, 
was put into service on the Great Western 
Railway at Royal Oak in 1925, and was 
actually the first application of the copper- 
oxide rectifier in this country for railway use. 


(T'o be continued) 
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| ipo next paper discussed on Wednes- 
day, April 27th, was :— 
AN ELECTRICAL PRESSURE METER FOR 


THE MEASUREMENT OF OPEN-HEARTH 
FURNACE DIFFERENTIAL PRESSURES 
By 8. 8S. Caruiste and B. O. SmitH 
SYNOPSIS 

The paper describes a sensitive electrical differ- 
ential-pressure meter developed in the physics 
laboratories of the British Iron and Steel Research 
Association for measurement of open-hearth furnace 
differential pressures (0 to +0-lin W.G.). The 
design and construction of the instrument is such 
that it can be installed close to the measuring point 
on the roof of the furnace ; thus, the errors normally 
arising from buoyancy effects in long pressure pipes 
are eliminated. It is specifically pomsened 4 for 
remote indication, the pressure differential being 
measured in terms of an electrical current, which 
can be indicated or recorded on a normal moving 
coil meter situated at any distant position. 

The operating principle is that the force on a freely 
mounted diaphragm, resulting from the applied 
differential pressure, is automatically balanced 
by the force developed by a current-carrying 
coil moving in a fixed magnetic field. At equili- 
brium the current in the coil is a direct measure of 
the force produced, and thus of the applied pressure. 
This “‘ null” method of measurement ensures a 
high stability of calibration of the instrument and 
freedom from wander of the zero reading. 


DIscussIoN 

Mr. R. C. Baker (Baker and Bessemer, 
Ltd.) asked whether the use of an electronic 
device might not lead to difficulties in main- 
tenance of the equipment. In a small works 
it had been found that this point was very 
important, and the average works electrician 
had very little knowledge of electronics. As 
an instance of this, he mentioned that in his 
case an amplifier was used in connection with 
liquid steel temperature measurement, and 
although the instrument required very little 
maintenance, if a fault did occur there was 
great difficulty in finding a suitable person to 
deal with the matter. As regards the remark 
in the paper that the instrument has a high 
speed of response and was therefore suitable 
for use with an automatic control equipment, 
he said that whilst a relatively high speed of 
response was certainly necessary, there was 
a limitation to this speed. It was no use 
having a measuring instrument with a higner 
speed of response than the speed of the valve 
or damper which was to be moved in order to 
control the variable. 

Mr. I. M. D. Halliday (B.I.S.R.A.) thought 
the value of the instrument was that it was 
differential : in other words, it was able to 
measure the difference between two small gas 
pressures. It was a fact that the errors which 
existed in the usual “single-leg”’ type of 
installation were comparable in magnitude to 
the true value of furnace pressure, which was 
of the order of 0-080in water gauge for mini- 
mum air in-leakage at the doors in furnaces 
with centre crowns about 6}ft above the slag 
line. More importantly those errors varied 
largely and irregularly and showed the need for 
a differential type of installation with a com- 
pensating return pipe and, of course, there 
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was advantage in placing the instrument at 
roof level. The B.I.8S.R.A. works maintenance 
report on the first frial run of this instrument 
stated that the instrument was in service 
continuously, except for furnace repairs, from 
October, 1948, to March 9, 1949, at which 
it was removed for examination. 
Initially, pressure fluctuations caused con- 
siderable difficulty with the pen mechanism, 
but after thicker oil had been put in the 
dashpot and a 2000 mfd condenser shunted 
across the input leads, no further trouble was 
encountered. Weekly draining of the water 
sump proved adequate. No appreciable 
change of zero was noticed throughout the 
whole period and checks against an inclined 
gauge showed a satisfactory accuracy. At 
the end of the run the magnetic filter proved 
to be almost free of accumulated magnetic 
particles. 

Dr. A. H. Leckie (B.I.S.R.A.) felt that in 
view of the growing importance of automatic 
control and the fact that a very small change 
indeed in the furnace pressure had such an 
enormous effect, surely a very high degree of 
accuracy must be aimed at. That was suffi- 
cient justification for the authors having 
developed this instrument. 

The final paper taken on Wednesday morn- 
ing was: “ First Report of the Gases and 
Non-Metallics Sub-Committee.” 

Mr. W. W. Stevenson (Chairman of the 
Sub-Committee) introduced the report and 
explained how the Sub-Committee, now 
reporting for the first time, arose from the 
original Oxygen Sub-Committee, which issued 
four reports, the last of which appeared five 
years ago. He said it was now decided to 
have these reports at three-yearly intervals. 


Discussion 


Mr. A. J. K. Honeyman (Steel Company of 
Wales), a former member of the Sub-Com- 
mittee, said there was only one comment he 
wished to make and that was upon the Con- 
clusion in Part III, dealing with ‘‘ The Deter- 
mination of Hydrogen in Liquid Steel,” by 
Speight and Cook, that the chilled pencil 
test had possibilities. Having examined 
very closely the figures he failed to see how 
that conclusion could be arrived at. If the 
sealed mould method was satisfactory, as was 
stated, then the very figures showed that the 
chilled pencil test was entirely useless, and he 
very much doubted whether it would give a 
reliable indication of the hydrogen likely to 
be obtained in a solid ingot. As the one who 
was the first to introduce the sealed mould 
method to the notice of the Sub-Committee, 
he was glad it had come into its own. 
Referring to the last part of the introduction 
to the report by Mr. Stevenson, he asked in 
what way the determination of oxygen in 
liquid steel furthered the objects of the Sub- 
Committee. Papers published under the 
auspices of the Committee had shown clearly 
that the oxygen in the bath was a function 








largely of carbon content and the rate of 
carbon drop, so that there was very little 
one could do about it. The final quality of 
the steel depended probably more on the size 
and distribution of the inclusions than on the 
total oxygen content. 

In Part VI of the report it was shown there 
were more oxide inclusions in the middle and 
bottom samples, but from the micro-examina- 
tion it would appear that the top portion was 
better. It was unfortunate, however, that the 
reports of the micro-examinations were not 
clear on this point. The particular method 
adopted might have an influence on the 
degree of oxidation in the ladle and this pro- 
vided a useful field for investigation. 

Referring to Part III, dealing with the 
determination of hydrogen in liquid steel, he 
said there was no comment in the report on 
what use could be made of the two methods 
described ; there was no indication of the 
conditions which gave rise to variation of 
hydrogen content or of any means by which 
hydrogen in liquid steel could be controlled. 
The President had shown that hydrogen was 
greatest in steel below rapid boil, and he was 
surprised that no reference was made to this 
in the report. He suggested that the next 
step on the part of the Sub-Committee 
should be the examination of a sufficient 
number of castings of the same composition 
to enable a statistical examination to be 
made of the cause of variability of hydrogen 
content and its effect on the quality of the 
ingot of finished steel 

Dr. H. A. Dickie (Stewarts and Lloyds, 
Ltd.), referring to Part VI of the report, 
which dealt with the examination of the dis- 
tribution of non-metallic inclusions in mild 
steel billets, said it would be unfortunate if 
the user or producer were to conclude from 
this that the correct way to get clean steel 
was to discard the top 20 per cent of the 
ingot. Actually, silicates acted in two ways 
in steel during solidification. Broadly, most 
of them rose up and coalesced during solidifi- 
cation. These things happened in the portion 
of the steel which should be discarded ; but, 
apart from that, silicate inclusions separated 
out, particularly at the inner side of the 
columnar zone. The silicates were pushed 
into the interior during the growth of the 
columnar crystal, and trouble had been ex- 
perienced when the steel was drawn. There- 
fore, although, as was stated, the average 
silica content at the top of the ingot was 
higher than it was at the foot, it was neces- 
sary to go much farther in examining the 
distribution of the silica to get a true picture. 
Silicates acted in a very different way from 
sulphides, which tended to remain in small 
particles and accumulated rather in number 
than in size in the last part of the ingot to 
solidify. On the other hand, silicates having 
a high coalescing power were pushed about 
in a very different manner, and this, to some 
extent, accounted for the differences found in 
this examination between sulphides and 
silicates. If a fuller picture of this rather 
important matter was desired, then a much 
more extensive determination should be 
carried out on more detailed lines. 

The authors were cordially thanked for 
the report and the meeting adjourned until 
the afternoon. 

On the afternoon of Wednesday, April 
27th, the first paper dealt with was : 

THE THERMODYNAMICS OF SUBSTANCES 
OF INTEREST IN IRON AND STEEL 
MAKING FROM 0 vec. CENT. To 2400 pc. 


CENT. 
By F. D. Ricuarpson and J. H. E. JEFFEs 
I—OxIDEs 
SyYNOPsIS 


A survey is made of the thermal data at present 
available for oxides of interest in iron and steel 
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making. The free energies of formation of these 
oxides from their elements are calculated for tem- 
peratures up to 2000 deg. Cent., and the results 
are plotted on a free-energy /temperature diagram. 
Equations are given for each oxide, and limits of 
accuracy are proposed. The free energies of forma- 
tion vary linearly with temperature within the 
limits of accuracy of the data available. The reason 
for this, and the limitations and advantages of the 
straight-line plots are discussed. The advantages 
of the graphical representation of the results on a 
free-energy /temperature diagram are considered, 
and its value in elucidating complex processes and 
individual equilibria is illustrated by examples. 
It is shown how these and other problems can be 
easily solved by the use of a special transparent 
grid which is superposed on the diagram. 


DIscussION 
Dr. N. P. Allen (National Physical Labora- 
tory) said that the average investigator who 
had delved in to some of these subjects was 
frequently concerned with the variation of 
the nomenclature and symbols employed, 
and it was a great satisfaction to have this 
data collected in a uniform manner so that 

it could be referred to easily. 


Mr. W. L. Kerlie (Stewarts and Lloyds, - 


Ltd.) thought the attitude of the plant 
manager looking at a paper like this might 
well be that it was very complex and that he 
did not know what he was going to do when 
it was applied in actual practice. However, 
he thought the day was not far off when the 
plant manager who was busy attending to 
the every-day details of production as well 
as the technical features of the process would 
require a young technical assistant and he 
heartily recommended to these young people, 
wherever they might be, a study of papers 
such as this because it was by these younger 
people that the practical application would 
be made, and it was also to these younger 
people that we should have to look for bridg- 
ing the gap between pure research and actual 
practice. 

Dr. P. Herasymenke (United Steel Com- 
panies, Ltd.) thought the data in the paper 
could also serve as a guide to many problems 
of steelmaking, including the formation 
of non-metallic inclusions where these sub- 
stances were mostly in solution either in 
liquid or solid steel or slag. It was possible 
to estimate from the diagram the relative 
position of deoxidation equilibria with a fair 
degree of accuracy which might be of imme- 
diate praetical use. 

Dr. O. Kubaschewski (National Physical 
Laboratory) said they must not forget that 
the work showed up gaps in data and it 
should therefore stimulate further experi- 
mental work, especially on those metals like 
vanadium, niobium, tantalum, titanium, zir- 
conium, &c., which had hitherto been the 
step-children of theoretical metallurgy. The 
extensive critical review of thermo-chemical 
data carried out by K. K. Kelley at the U.S. 
Bureau of Mines was well known to everyone 
concerned with this subject, but the present 
authors’ work showed one big improvement 
in its presentation. Kelley and his co-workers 
presented their free energy data in a form 
which resulted directly from calculation, i.e., 
in formule which contained up to six terms. 
Such formule were unduly cumbersome in 
application and their complexity was not at 
all justified by their accuracy. The present 
authors had shown that an expression of two 
terms generally represented the data with 
sufficient accuracy and, of course, made their 
application much easier. 

The following two papers were then jointly 
discussed : 

LARGE CRYSTAL GRAIN SIZE IN SILICON- 
CHROMIUM VALVE STEEL 
By C. C. Hopeson, A.Met., F.I.M., and H. G. Baron, 
B.Sc., L.I.M. 
SyNoPsIS 


Attention is drawn to a coarsely crystalline con- 
dition which has been observed in valves and valve 
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forgings made of silicon-chromium steel. The 
relevant specifications are examined and _ their 
requirements considered. It is shown that cortain 
British specifications do not exclude the production 
of coarsely crystalline valves. The influence of heat. 
treatment on microstructure is examined and 
experiments on plastic deformation are described ; 
it is held that these establish that I lastic 
deformation at a red heat can cause a condition of 
critical strain capable of leading to critical grain 
growth on recrystallisation. It is shown tiat 
satisfactory structure can result from widely <|iffer. 
ing mechanical operations and heat-treati: nts, 
but certain combinations of these must be avoided 
if the absence of critical grain growth is to be assured, 


GRAIN GROWTH IN SILICON-CHRO\Mi!Uy 
VALVE STEEL 


By H. Autsop, A.Met., F.I.M., and P. W. Bycarr 
; A.Met. 


’ 


SYNOPSIS 

The occurrence of severe grain growth in silicon- 
chromium valve steels, conforming in composition 
to B.S. En 52, and to which attention has been 
previously drawn, has been investigated. It is 
shown that grain growth of the order noted occurs 
as a result of reheating critically strained material 
to sub-critical temperatures. If the material is in 
the ferritic condition at the time of straining, the 
degree of coarsening is influenced by the structure, 
the most severe growth resulting when the steel is 
strained in the hardened and tempered state. 
The temperature of the material when strained is 
not important, provided the ferritic condition is 
maintained. Alternatively, grain growth of a similar 
order may result from strain during hot forging if, 
at the time of straining, the temperature does not 
exceed approximately 750 deg. Cent., in which case 
the material may be austenitic or have transformed 
to widely different products. The severity of the 
grain growth resulting from either condition of 
straining is markedly influenced by the hardening 
temperature in the case of material strained in the 
hardened and tempered condition or the initial 
temperature in the case of material strained during 
hot forging. High hardening or forging tempera- 
tures notably reduce the tendency to coarsen on 
reheating the strained material. Coarsened material 
is notch-brittle at elevated temperatures. 

The tendency to coarsen increases with increasing 
silicon content within the limits of B.S. En 52. 
The temperature necessary to effect refinement of 
coarsened material also increases with increasing 
silicon and chromium. 


Discussion 


Mr. R. J. Brown (Morris Motors, Ltd.) 
said these papers were of considerable interest 
to metallurgists in the automobile industry. 
It was gratifying that the necessary evidence 
was now on record substantiating the theory 
held for a number of years that the coarse 
crystalline condition was due to the presence 
of critical strain in the steel itself. How- 
ever, he could not accept the statement in 
the first paper that ferrite was liable to remain 
undissolved, on heating for hardening during 
heat-treatment, uniess the temperature 
exceeded 1000 deg. Cent., as he had always 
understood that when a steel passed trans- 
formation temperature the phase change 
was complete and there would be no ferrite. 
The effect of increasing the temperature 
was to increase the solubility of the carbon 
in the austenite and that appeared to bear 
some relation to the coarse crystallinity 
observed in critically strained material. 
He instanced a number of troubles he had 
encountered and said that whilst he would 
not endeavour to explain them, they appeared 
to have some relation to the solubility of 
carbon in steel, which had an influence on the 
temperature at which recrystallisation 
occurred. 

Mr. C. T. Harris (William Jessop and Son, 
Ltd.) said that the authors of both papers 
stated that the D.T.D. 13B composition was 
unusually susceptible, but he would like to 
know whether that was so for valve steel 
and whether the same sort of trouble was 
encountered with other silicon-chrome mate- 
rial. He was interested also in knowing 
how far the authors considered grain growth 
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was due to the effect of strain and he asked 
this because the 13B type of material was 
one of the weakest steels, contrary to what 
one might expect from a valve steel, and it 
meant that any residual strain set up must 
be almost completely removed before the 
alpha/gamma transformation took place. 
Therefore, at temperatures of about 900 deg. 
Cent. which had been used, the residual 
strains must be of exceedingly small 
magnitude. 

Mr. F. D. Bridge (Guest, Keen and Nettle- 
folds, Ltd.) said that although his comments 
would be of a corroborative nature, their 
main interest lay in the different method of 
approach to the same problem as compared 
with that of the authors of these two papers, 
for with the time available it had been 
impossible, in his case, to undertake extensive 
experimentation. His investigations started 
as a result of fracture being occasionally met 
with during straightening of the valves after 
heat-treatment. It was noticed that in every 
case the fracture had a coarse crystalline 
appearance. The crystallinity occurred in 
the stems and not in the head and neck, as 
found by the authors of the two papers. 
Another interesting feature was that a macro 
etch on the surface revealed major grain 
growth on diagonally opposite quadrants. 
To obtain data on the effect of tempering 
and the critical points of the steel, the follow- 
ing technique was used. Bars were taken in 
the as-rolled condition and one face was ground 
flat while along the opposite side transverse 
notches were cut every }in. This bar was then 
placed in a taper heat furnace and raised to 
600 deg. Cent. at the cold end, and 1100 
deg. at the hot end. From this temperature 
after soaking and reading off the temperature 
at each notch with a platinum/platinum/ 
rhodium couple inserted into it, the bars were 
quenched in oil. The ground face was now 
cleaned up anf Brinell readings taken opposite 
each notch. Finally, the bars were fractured 
at the notches and the fractures examined. 
The composition of this steel was 0-47 per 
cent C, 3-78 per cent Si and 7-8 per cent Cr. 
The temperature range in this class of steel 
in which crystatline fracture was found, if 
it was present at all, was from 815 deg. Cent. 
to 975 deg. Cent. Discussing the information 
to be obtained from a simple hardness/tem- 
perature relationship, he said that complete 
solution of the ferrite was not obtained until 
the temperature reached 1000 deg. Cent. 
(though crystallinity had more or less 
vanished at a slightly lower temperature). 
The lowest hardness on each bar on tempering 
was almost identical, which tended to confirm 
that the materials only differed in their state 
of strain at lower temperatures. Graphs 
that he showed indicated that in neither 
case did martensite breakdown commence 
below 775 deg. Cent., and that with this 
composition the specification hardness could 
only be met by tempering beyond the range 
stated, viz., 650 deg. to 850 deg. Cent. He 
asked if the authors had found any difficulty 
in obtaining the specification hardness on 
tempering En 52, with silicon contents on 
the high side? In valves highly susceptible 
to crystal growth, the graphs showed that 
reheating above the upper critical point 
removed all traces of crystallinity, and retem- 
pered samples from this position showed that 
it did not reappear once removed. Finally, 
commenting on the structure shown of a 
crystalline valve in one of his slides, he said 
that in this case, as in others, the trouble 
was eventually traced to overloading with 
consequent underheating of some of the 
valves. The result was that critically 
strained valves were being heated twice into 
the critical temperature zone with consequent 
disastrous effects. 
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The final paper taken in the afternoon was : 


THE STRUCTURE OF CARBIDES IN ALLOY 
STEELS 


By H. J. Gotpscumipt, M.Sc., A. Inst. P. 


Part I—GeENERAL SURVEY 
SyNoPsIs 

The present paper is the first of a series giving 
an account of X-ray work on carbides liable to 
occur in alloy steels, especially high-speed steels. 
It is mainly concerned with the structures of 
carbides formed by iron, chromium, tungsten and 
molybdenum, but these are considered as part of a 
broader systematic survey of carbide-forming 
tendencies of alloying elements and their relation 
to crystal structure. 

A brief account is given of the relevant metal- 
carbon systems. The carbide structures are 
described and discussed, and an attempt is made to 
correlate them with their stability in the presence 
of given elements. 


Dr. A. H. Dickie (Stewarts and Lloyds, 
Ltd.) said the author quite logically confined 
his attention to carbides which might occur 
in steel, but it was possible to reinforce his 
conclusions and improve our conception of 
what carbides really were, by including 
carbides of elements which did not occur as 
constituents of steel. He asked if the author 
thought that titanium carbides and similar 
carbides of the same group would develop 
crystals somewhat similar to silicon carbide 
or not. It would also be interesting to know 
if any information was available on the heats 
of formation of other carbides and to have 
the author’s views on these other carbides. 

Mr. H. Morrogh (B.I.8.R.A.) was rather 
surprised no reference had been made to a 
very valuable little book by Becker on “ High 
Melting Point Hard Substances,” which also 
contained an interesting summary of the 
properties of carbides. A point also not 
referred to was the possibility of the existence 
of iron carbide silicon complexes. A colleague 
of his had observed such a carbide in high 
silicon cast iron and he had since been told 
that a similar silica carbide existed in certain 
high silicon steel. In any future work which 
the author might carry out he might bear in 
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mind that there was a very useful field for 
investigation there. 

The meeting then adjourned until the 
following morning (Thursday, April 28th). 





The annual lunch of the Institute was held 
on Thursday, April 28th. In proposing 
the toast of “Iron and Steel Institute and 
Industry,” M. Per Prebensen, the Norwegian 
Ambassador, referred to the forthcoming 
visit of the Institute to his country. He 
remarked that the recovery of Norway from 
the effects of war was going well. Industrial 
production, by volume, was 16 per cent 
above that of 1938. Though 50 per cent 
of the mercantile fleet had been lost during 
the war, it had increased from a total of 24 
million tons at the end of the war to 44 
million tons now. This speedy recovery had 
necessitated the imposition of “ austerity.” 
A commission had been set up to develop 
Norwegian industry and water power which 
would be done by help of British equipment. 
In reply, Sir Andrew McCance said that 
Norway and Britain faced similar problems 
of economic recovery. Norwegians had been 
pioneers in the application of electro-chemical 
and _ electro-metallurgical processes. In 
Britain the solution of economic difficulties 
rested in raising the efficiency of industry. 
The steel industry had accepted and acted 
upon that point. Since the war steel output 
had increased by 1 million tons per annum. 
Yet during the war they had employed tens 
of thousands of unskilled men so that plant 
and machinery got knocked about and grew 
relatively beyond their years. The steel 
industry had not only got its plant back 
into good repair again, but had also increased 
its output. All the talk about the need for 
re-equipment and improved methods had 
done much harm abroad. The industry’s 
achievement since the war was, in fact, 
remarkable. 

The toast of ‘‘ The Guests” was proposed 
by Mr. G. H. Latham and Sir Charles Darwin 
replied to it. 


(T'o be continued) 


The British Industries Fair 


No. II1I—(Continued from page 494, May 6th) 


N this article we conc'ude our descrip‘ion 

of some of the more interes ing exhibits at 
the British Indusvries Fair, which closes 
to-day. 


MINIsTRY OF SUPPLY 


Radioactive isotope production and 
examples of the uses to which these isotopes 
can be put in medical and industrial research 
form the theme of the Ministry of Supply’s 
exhibits at Olympia. In passing it may be 
stated that these isotopes, which are produced 
by irradiation in atomic piles at the Ministry’s 
Atomic Energy Research Establishment, 
Harwell, are distributed from Harwell and 
from the Radio-Chemical Centre at Amer- 
sham, Bucks. 

One of the exhibits on this stand which 
should be of interest to engineers indicates 
how radioactive isotopes can be usefully 
applied in research on lubrication and the 
wear caused by friction between metal 
surfaces. It is well known that, when metal 
surfaces are in sliding contact, metal is 
generally transferred from one surface to 
the other. To study the amount of metal 
so transferred is by no means easy when 
the metal surfaces are dissimilar and is 





virtually impossible when the metals are 
similar. However, by irradiating one of 
the surfaces in an atomic pile to transform 
the surface into a radioactive isotope of the 
metal, any subsequent transfer of this metal 
to the other surface can be traced simply 
by placing a radiographic plate on the surface. 
Any of the radioactive isotope which may 
have been deposited on the second surface 
will then leave a characteristic radiographic 
record from which the distribution and 
density of the metallic transference can be 
estimated. 

This principle is now being used, for 
example, to study lubrication and give an 
accurate record of progressive wear in a 
certain design of sludge pump having cast 
iron cylinder walls and piston rings. The 
piston rings are first irradiated at Harwell 
to make the rubbing surfaces radioactive 
to the required depth. At appropriate 
stages during the subsequent running of the 
complete pump representative samples of 
oil are drawn from the sump. Radiographic 
material of suitable sensitivity is immersed 
for a known time in the sample, and the 
resultant change in the density of the 
“negative ” gives (after calibration) a direct 
measure of the amount of radioactive iron 
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transferred from the piston ring to the sample 
of oil. 

The sensitivity of this method of deter- 
mination is such that Img of radioactive 
iron isotope can be detected in 5 litres of 
oil. Under favourable circumstances when 
the iron contains suitable impurities, it is 
possible to improve this sensitivity tenfold. 
It is significant that this order of measure- 
ment, with discrimination between piston 
ring and cylinder wall wear, could not be 
achieved by any other known technique. 

Radioactive isotopes can also be used, in 
a very different field, to avoid the unwanted 
effects of static electricity in the paper, 
plastics and textile industries. Static elec- 
tricity is generally accumulated by the 
passage of these materials in strip or sheet 
form through the processing machinery. 
Unless steps are taken to provide an adequate 
discharge path the static electricity may 
present a danger to the operator and may 
also interfere (as in the case of nylon spinning 
and weaving) with the operation of the 
manufacturing process. 

A simple method of removing the charge 
automatically and harmlessly is demon- 
strated. Two long parallel electrodes of 
tubular copper separated by a gap of about 
3in are connected across a high-voltage a.c. 
source which causes a periodical spark dis- 
charge to take place between the electrodes. 
This impulsive discharge is prevented by a 
copper strip with a radioactive surface placed 
so that the radiation from it ionises the space 
between the electrodes. Ionising this space 
allows the static charge to leak away before 
it can accumulate in sufficient quantity on 
the two electrodes to establish a dangerous 
potential difference. 

In the apparatus exhibited an isotope of 
thallium which has a suitably long “ half- 
life ” is embodied in a varnish applied to the 
surface of the copper strip. Although the 
B-particles emitted from the surface are 
sufficient to ionise the space surrounding the 
gap, the radiation does not extend beyond 
a few inches from the source and there is 
no danger to the health of operators. 

Yet another promising industrial applica- 
tion is to use radioactive tracer elements to 
follow a substance through a manufacturing 
process such as the production of petrols 
from crude oil. By introducing radioactive 
carbon into the oi! its passage through the 
complete refining operation can be followed, 
with the object of studying and improving 
each stage of refining technique. 


Suack AND Parr, LTp. 


The plant made by Slack and Parr, Ltd., 
of Keyworth, Derby, includes a machine 
which is made in various sizes for the con- 
tinuous mixing of liquids for a variety of 
industries, such as those concerned with 
rayon colour spinning, dyestuffs, paint, 
chemicals, &c. 

This mixing unit, as can be seen from the 
drawing reproduced in Fig. 39, can be 
introduced at any suitable point in a pipe- 
line without necessity for extensive re- 
arrangement of an existing installation. It 
consists essentially of a cylindrical body 
in which primary and secondary mixing 
chambers are separated by a central partition, 
which also provides an outboard bearing 
support for the driving shaft. Keyed on 
the driving shaft in the primary mixing 
compartment is an eight-bladed agitator. In 
the other compartment a turbine mixing 
rotor is mounted on the end of the shaft and 
a number of narrow slots are cut round the 
innermost face of this rotor. 

Mixing is effected in three stages. Liquid, 
after initial mixing has taken place in the 
agitator chamber, is forced in a number of 
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streams through small passages in the parti- 
tion into the main mixing chamber. Here the 
action of the rotor subdivides the liquids into 
minute quantities and homogenises them. 
The then completely mixed liquid flows 
through a small annular space between the 
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FiG. 39—-FLUID MIXING UNIT—SLACK AND PARR 


rotor and the body and passes out: of the 
machine through an orifice in the end cover. 
It is pointed out by the makers that 
pressure drop in the liquid as it passes 
through the unit is compensated by the 
centrifugal action of the mixing rotor, which 
in effect makes the mixer a pump. 

This firm is also showing examples of its 
fixed centre and adjustable centre gearless 
multi-drill spindles and its gear type pre- 
cision metering pumps. 


Sctaky ELEctRIc WELDING MACHINES, LTD. 


The rapid growth in the use of resistance 
welding processes during recent years has 
involved a considerable increase in the 
installed kilovolt-ampere capacity of elec- 
tricity supply systems in Great Britain and 
abroad. In an attempt to satisfy the require- 





Fic. 40—**S.A.T. 75°’ THREE-PHASE SPOT 
WELDING MACHINE-—SCIAKY 


ments of electricity supply authorities for 
reduced kilovolt-ampere demand, a system 
known as three-phase welding was developed 
by the Sciaky organisation in the U.S.A. 
In this system, power is taken from all three 
supply lines of a three-phase system, with 
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equal loading on each line, and at a oe 
factor of 0-8 to 0-9. Three-phase weldiny 
embodied in the “S8.A.T. 75” spot weldi iad 
machine (Fig. 40) exhibited by Sciaky 
Electric Welding Machines, Ltd., Slough, 
Bucks. 

There are two systems of three-phase we'd. 
ing, one of which is illustrated in Fig. 11, 
The three windings Aj, Ay and A, are 

‘pancake ’’ coils, and the “ w ‘inding ” i 
represents the low-voltage secondary turn, 
which is arranged on the same laminated 
core as the primary coils. There are two 
groups of ignitron tubes, B,, By, By and (, 
Cy, Cs, each of which can conduct curre it 
in one direction only. By mechanical ; 
electronic switching it is arranged that ea: h 
group of ignitrons can become conducting 
in turn for a certain interval of time, which 
can be pre-set. The cycle of operations can 
be considered to begin with the instant when 
the ignitron B, becomes conducting, is 
“fired” by its igniter, and allows current 
to flow from line LZ, through the coil A, to 
the line Z, in the “direction of the dotted 
arrow. As soon as the (positive) anode 
voltage on the igniter B, rises above that on 
the igniter B, the former becomes conducting 
and current flows from the line Z, through the 
coil A, to the line Z,. Then, after a similar 
interval the igniter B, becomes conducting 
and current flows from the line L, through the 
coil A, to the line 5. ‘Throughout the period 




















= Ci 
tt noo 
cr F : 
"tb 62 
C2 








THE ENGINEER & 


FiG. 41—THREE-PHASE, THREE-WINDING 
WELDING TRANSFORMER-—SCIAKY 


considered a pulse of unidirectional welding 
current flows in the secondary circuit A, 
through the welding electrodes and work- 
pieces. The duration of this current pulse 
can be pre-set at 1 to 12 cycles, depending 
on the material to be welded, before the core 
reaches saturation. 

At the end of this first pulse period the 
ignitrons B, B, and B, are made non- 
conductive while the ignitrons O,, C, and C, 
are made conductive. The sequence of events 
is then repeated, except that the currents 
in the coils A,, A, and A, are reversed and 
flow in the direction of the solid arrows. 
Similarly, the secondary welding current is 
reversed in direction. The complete cycle 
of events is repeated when the ignitrons 
B,, B, and B, again become conductive and 
ignitrons C,, C, and C, become non- 
ductive. 

An important characteristic of the three- 
phase equipment is that the secondary 
(welding) current resembles a low- frequency 
single-phase current wave which rises 
exponentially, remains more or less constant 
and then reverses and completes a similar 

“negative” half cycle. The secondary 
current frequency can be varied a | by 
increasing the duration of the “on” time 
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pulse. For instance, if the “on” time is 
1 cycle the secondary vircuit frequency is 
26 c/s. At the other extreme, an “ on” time 
of 10 cycles corresponds to a frequency of 
2:5 c/s in the secondary circuit. 

From the foregoing description of the 
circuit and its method of operation it will be 
seen that the currents flowing in each of the 
three supply lines are equal. This uniform 
loading produces uniform heating on all 
phases of the distribution system, including 
the transformers. Other advantages claimed 
for the three-phase welder are: (1) a reduc- 
tion in secondary conductor heat losses, due 
to the fact that the secondary welding 
current pulses are exponential in shape ; 
(2) a reduction in kilovolt-ampere demand, 
and line current, and an improvement in 
power factor compared with single-phase 
equipments. In addition, it is stated that, 
when welding light alloy materials the 
number of spot welds which can be produced 
before pick up of aluminium or the copper 
electrodes becomes noticeable is higher than 
in the case of single-phase plant. 


PNEULEC, Lp. 


Exhibited for the first time among the 
foundry equipment made by Pneulec, Ltd., 
of Mafeking Road, Smethwick, Birmingham, 
is a jarr rollover pattern draw machine with 
a turnover plate, 36in by 48in. It has a 
pattern draw of 17}in and, although rated at 
1 ton, is stated by the makers to be capable of 
taking a load of up to 1} tons. 

The table plate and base of the machine 
are nearly the same size and the impact 
points, which are well spread over the area, 
and consist of machined pockets having a pad 
of special material in the bottom covered by 
a steel jarring disc. As on other machines 
of this type built by the firm, cast, machined 
guides in the four corners of the table slide 
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which is rotated through a crank by a 
hydraulic cylinder. In operation, the arms 
carrying the turnover plate move through an 
angle of 90 deg., whilst the turnover plate 
travels 180 deg. to leave the mould in a 
suspended position. When the pattern draw 
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a hopper and removing the big pieces of scrap 
and very hard lumps of sand. The sand can 
be delivered on to a belt, as shown in the 
installation illustrated in Fig. 42, where 
the sand to be cleaned is delivered by a grab. 
When the machine is used for scrap flash 





FiG. 42—AUTOMATIC WEIGHING MACHINE—INDUSTRIAL PRODUCTS 


is then raised equalisers engage with the 
underside of the box and compensate for any 
irregularities in shape. On the mould being 
released from the pattern plate the pattern 
draw plunger, with the mould resting on top, 





FiG. 42—SAND CLEANING UNIT—PNEULEC 


in adjustable wear shoes in the base. Means 
are provided to control the length and speed 
of bumping, and the operating conditions can, 
if required, be altered while the machine is 
operating. 

The turnover plate to which the pattern 
board is attached is carried by trunnions in 
two arms fixed to the main rollover shaft, 





is lowered. All the above operations are con- 
trolled through a single rotary valve. 

The “Greedigrid” sand cleaning unit 
made by the firm is shown in combination 
with the “Royer” conditioning machine. 
This cleaning unit is designed for a variety 
of applications and briefly provides a means 
for automatically feeding knockout sand from 





work the complete mould can be dumpd 
into it, the sand and castings being delivered 
at the end. 


INDUSTRIAL PRopucts (Speco), Lrp. 


A new automatic weighing machine, known 
as the Wright ‘“ Hy-tra-lec,” is being 
exhibited for the first time in this country by 
Industrial Products (Speco), Ltd., 7, Boston 
Manor Road, Brentford, Middlesex, a sub- 
sidiary company of the Sperry Gyroscope 
Company, Ltd. The model of the machine 
shown is designed for weighing measured 
quantities of free-flowing and semi-free- 
flowing products at predetermined net weights 
from 40z to 24}0z. The machine works at 
very high speeds and the unit illustrated in 
Fig. 43 is arranged for continuous feeding 
from a belt conveyor via a hopper and an 
elevator. 

The machine works on the positive dis- 
placement principle and the weights are pre- 
determined by adjustment of controls. It 
has none of the familiar components of the 
standard designs of weighing machine, the 
principal units being a vibrator feed, feed 
control, drive assembly, weighing device, 
bucket traverser, discharge chute and spout, 
enclosed in a metal cabinet. All the neces- 
sary controls are on the front of the machine 
within easy reach of the operator. The 
power supply required for the machine 
exhibited is 230-V, 50-cycle, single-phase 
alternating current, and the power con- 
sumption is less than 100W. 

In operation material is fed into the 
vibrator feed leading into the top of the 
weigher. The material flows continuously 
into the receiver bucket which rests on the 
weighing device on the top centre part of the 
machine. While this bucket receives mate- 
rial from the vibrator feed a second bucket is 
emptying its weighed charge into the dis- 
charge chute. Each bucket is held firmly as 
it traverses between “fill” and “dump” 
positions so that wear is minimised. 

From the time that the material enters the 
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weigher’s vibrator feed until it is delivered 
out of the discharge spout it flows smoothly 
along the vibrator feed into the buckets, 
dumps gently out of the bucket and slides 
down the discharge chute into the package 
to be filled 


Sigmunp Pumps, Ltp. 

Since last year’s Fair, the firm of Sigmund 
Pumps, Ltd., has moved into its new factory 
on the Team Valley Estate, Gateshead, and 
a single works is now available covering an 
area of 150,000 square feet. It is arranged 
for a direct flow of material to the machine 
shops, erecting and assembly bays, and the 





Fic. 44—PERIPHERAL PUMP—SIGMUND 


test beds, and there are facilities for testing 
pumps up to 300 h-p. at 2800 r.p.m. and 500 
b.h.p. at 1450 or 3600 r.p.m., while steam at 
a pressure of 400 lb per square inch is 
provided. 

The pumps shown at the Fair include a 
new range of “Sigma” PR_ peripheral 
pumps, covering a range of outputs from 
two up to fifty gallons per minute, with 
heads as high as 300ft to 400ft, using only 
one impeller. The impeller is star-shaped 
and the pumping action takes place around 
the periphery of the impeller, which pro- 
vides a steep characteristic. The pump, 
as shown in} Fig. 44, is small in size, 





Fic. 45—PROCESS 


and is, it is claimed, suitable for boiler feed 
and other similar duties. 

An example is shown of the “Sigma” 
HO-HL6 process pump, which has been 
specially designed for oil-refinery and chemi- 
cal industry uses and we illustrate this 
pump in Fig. 44. In connection with its 
pump programme, the firm has produced 
a complete series of mechanical seals, with 
only one rotating part. These seals can now 
be supplied for pressures up to 350 Ib per 
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square inch and for vacuum duties down to 
25in. Other pumps shown are split-casing 
types for municipal duties and irrigation 
pumps. 

A new combined  diesel-engine-driven 
pumping set is also on view. It comprises 
an integral pump unit attached to the engine 
bed-plate of a Petter A.V.I. 5 h.p. or 10 h.p. 
diesel engine, the set being complete wich 
its own radiator and fuel tank. Five sizes 
of the new pump are available, three with 
3in, 4in and 5in branches and the 5 hp. 
engine, and two with 3in and 5in branches 
with the 10 h.p. engine. They cover a range 
of outputs from 100 to 750 gallons per minute 
with heads from 15ft to 70ft, and a maximum 
suction lift of 20ft. The engine speed for 
all the units has been chosen at 1500 r.p.m. 
The model has been produced for working 
inside wells, for which duty a girder bed-plate 
is employed. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, 
Lrp. 


An interesting television display based 
on the use of the new Marconi “Image 
Orthicon”’ television camera can be seen 
on the stand of Marconi’s Wireless Telegraph 
Company, Ltd., Chelmsford. A_ similar 
camera installed just outside the main 
exhibition building is arranged to televise 
outdoor scenes, including the arrival and 
departure of aircraft at the nearby Birming- 
ham airport. 

The complete exhibit consists of four main 
parts—the camera, the camera monitoring 
unit, the transmitter, and the line monitor 
screen in the viewing tunnel. All this equip- 
ment operates on a 625-line scan as distinct 
from the British and American standards of 
405 lines and 525 lines respectively. This 
is the first public demonstration of television 
operating on the standards recently recom- 
mended for adoption by countries not already 
committed to the British or American 
standards. 

The camera channel comprises a camera, 
electronic viewfinder, connecting cable, 


camera control unit at the monitor, and 
power supply unit. A master monitor, power 
supply unit and wave form generator com- 
prise the camera monitoring unit. The 
transmitter has an output of 35kW. 

The Marconi “Image Orthicon” camera 
(Fig. 47) embodies a number of improve- 
ments over the immediate predecessors from 
which it was developed. With its high sensi- 
tivity the pick-up tube allows the camera to 
operate at levels of lighting below those 
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normally required. It is claimed that the 
absence of shading troubles coupled with the 
great stability of the tube over a wide range 
of light levels allows one operator to control 
three or four cameras. Owing to the reduced 
size of the pick-up tube, lenses of small 
physical dimensions can be used, and the 
rotatable turret holds up to four lenses 
including telephoto lenses. 

An important innovation is the electronic 
viewfinder, which consists of a small tele. 





FiG. 47—-TELEVISION CAMERA—MARCONI 


vision monitor tube built into a unit mounted 
on top of the camera. This viewfinder 
presents a picture of the televised scene on 
a small cathode ray tube which can be viewed 
by the camera operator through a viewing 
hood. The camera operator therefore has the 
advantage of seeing a miniature reproduction 
of the picture as transmitted and viewed at 
home. 

Connection between the camera and control 
centre is provided by a single multi-core 





FIG. 46—TELEVISION CONTROL CENTRE EQUIPMENT—MARCONI 


cable which can be up to 1000ft long, allowing 
considerable flexibility of movement. 

All the control units associated with the 
Marconi outside-broadcast, lightweight equip- 
ment are fitted into a single control desk 
(Fig. 46). This equipment includes camera 
control units (one for each camera), a mixing 
unit which allows the output from either of 
the cameras to be selected, and a line monitor 
unit which allows the final picture selected 
by the mixing unit to be monitored. Under- 
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neath the control table are the power supply 
units and the synchronising generator, which 
supplies all the synchronising pulses for the 
equipment. Each of these units is designed 
as a compact self-contained assembly, about 
the size of an ordinary suitcase. 

‘The vision transmitter at the rear of the 
stand is the actual transmitter destined for 
the B.B.C.’s third television station. It is a 
35-kW transmitter, whereas the Alexandra 
Palace transmitter is a 17-kW equipment. 
The new transmitter is designed to operate 
in the 42-66 Mc/s band with positive 
modutation. 


ELLIoTt BRoTHERS (LoNnDON), Lrp. 


Amongst the instrument panels exhibited 
by Elliott Brothers (London), Ltd., Century 
Works, London, 8.E.13, is the new potentio- 
meter recorder. This instrument is designed 
as a robust industrial equipment capable 
of responding rapidly and accurately to 
changes as small as 5 microvolts. 

The Elliott potentiometer recorder oper- 
ates from a d.c. input derived from a thermo- 
couple or similar source. This input is com- 
pared with a d.c. signal from a slide-wire, 
the difference or out-of-balance signal being 
converted to a.c., amplified, and used to 
drive a servo-motor, which moves the record- 
ing pen carriage and slide-wire contact 
until the slide-wire signal is equated with 
the input, making the out-of-balance signal 
zero. Since, with this method of comparison, 
the reading is independent of spring tensions 
or other variable parameters, the position 
of the pen carriage and slide-wire contact in 
relation to the slide-wire is therefore a true 
measure of the input signal. 

Conversion of the out-of-balance signal to 
an a.c. quantity is effected by a magnetic 
inverter, which, like its near relation the 
magnetic amplifier, has no moving parts, 
and is therefore used in this instrument in 
preference to vibrating reeds and other 
similar forms of inverter. The a.c. signal 
is taken to a valve amplifier designed for 
high stability. Although the amplifier and 
power pack are contained in the instrument 
case they are independent plug-in units, 
which are readily replaceable. 

The record appears on a roll chart, which 
has a 10in useful width and is so arranged 
that a 12in length of chart is always visible. 
Immediately above the chart is a boldly 
figured 10in horizontal scale. Normally the 
chart speed is lin per hour and one roll 
lasts thirty days, but alternative speeds can 
be provided. 

An indication of the response is given by 
the fact that the pen can traverse the full 
width of the chart in 12 seconds. The accuracy 
of indication is said to be within +-0-25 
per cent of full scale on ranges exceeding 
10mV_ full-scale deflection, while the sen- 
sitivity is such that the system will respond 
to a signal of 0-05 per cent of the 10-mV 
scale range. 

An important constructional detail is 
that the slide-wire contact is integral with 
the recorder pen carriage, which obviates 
any possibility of misalignment of the 
recording system due to backlash. Main- 
tenance of the slide-wire is virtually elimi- 
nated, since this part of the mechanism is 
oil immersed. Automatic standardisation of 
slide-wire voltage is carried out at 20-minute 
intervals, visual indication being given of 
the need for battery renewal. In the inter- 
ests of increased reliability, independent 
two-phase servo motors are used to drive 
the pen carriage and to operate the auto- 

matic device for standardisation. 

The recorder is housed in a dustproof 
case, measuring 20in by 12in by 12in, which 
can be arranged for wall or flush mounting. 
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To allow the instrument to “ breathe” 
without admitting dust, when changes of 
ambient temperature occur, a filter is fitted 
over a vent in the case. The instrument is 
designed for 220V-240V, 50 c/s supply, with 
provision for conduit entry, and the power 
consumption is approximately 100W. 

Other panels shown by the same company 
incorporate the new three-term pneumatic 
controller, a variety of indicating and record- 
ing flow meters and instruments for boiler 
flue gas analysis. Among the electrica! instru- 
ments are a self-contained battery-operated 
optical pyrometer outfit (suitable for tem- 
perature ranges of 800-1400 deg. Cent., and 
1200-2200 deg. Cent), and a portable, 
total-radiation pyrometer equipment for 
furnace temperature measurement. 


British INSULATED CALLENDER’S CABLES, 
Lrp. 


The “ Bimec”’ fault locator is an equip- 
ment which introduces a new degree of 
certainty and precision into the location of 
faults in power cables, overcoming the Jimi- 
tations of the search coil methods, which 
arise from re-radiation of the injected signal 
by adjacent metalwork. Developed originally 
by the Midland Electric Corporation for 
Power Distribution, Ltd. (since absorbed by 
the British Electricity Authority), this 
fault locator was exhibited in prototype 
form at last year’s I.M.E.A. Convention. The 
equipment is now being produced commer- 
cially by British Insulated Callender’s Cables, 
Ltd., 72-78, Fleet Street, London, E.C.4. 

In this new instrument a powerful fixed- 
frequency generator injects an audio-fre- 





Fic. 48—FAULT LOCATOR IN USE— 


B.I. CALLENDERS 

quency signal into the cable and the operator 
follows the cable route carrying a search 
coil, a closely-tuned high-gain amplifier and 
headphones. This combination of high 
input, high amplification and close tuning 
enables advantage to be taken of the fact 
that the direction of the maximum field 
intensity of the radiated signal varies with 
the helical lay-up of the conductors in the 
cable. Thus, as the operator moves along 
the route, the signal strength fluctuates 
periodically in a characteristic way, which 
serves to identify the cable in a positive 
manner. When the fault position is reached, 
the fluctuation ceases. Although a steady 
signal of diminishing intensity may be 
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received from the cable beyond this point 
from adjacent metalwork, it cannot be con- 
fused with the true fluctuating signal. 

The apparatus consists of three main 
items : a signal generator, which is connected 
to one end of the faulty cable; a search 
coil and carrier, and a portable amplifier 
with headphones. 

An output of up to 30W can be obtained 
from the signal generator for injection into 
the faulty cable. To suit local interference 
conditions, two frequencies of 1000 c/s 
and 1400 c/s are provided. A change from 
one frequency to the other allows identifi- 
cation of the signal to be preserved even 
against a background of extraneous noise or 
interference which normally would be con- 
sidered overwhelming. The signal generator 
is suitable for operation from 110-V, 210-V, 
230-V or 250-V 50 c/s mains or 12-V battery 
and a selector switch is incorporated in the 
control panel, which forms the front of the 
214in by 12in by 1lin sheet-metal case. 

The portable high-gain amplifier is sharply 
tuned to the supply frequency and is housed, 
complete with its internal dry batteries, in 
a 12in by 44in by 9Zin case, weighing 9 Ib. 
A visual indicating meter is flush mounted 
in the top of the case and provides an alter- 
native method of detecting the signal in 
areas where excessive extraneous noise 
interferes with the use of the headphones. 
The meter reading fluctuates in the same 
characteristic way as the audible signal. 
To the practised operator the meter reading 
also serves as a useful guide for estimating 
the cable depth. 

Having connected the signal generator 
to the cable and adjusted the output match- 
ing switch to obtain the maximum signal 
strength, the operator follows the cable route 
with the search coil and amplifier (Fig. 
48), usually holding the coil with its axis 
at right-angles to the cable and listening 
for the periodic rise and fall in signal strength. 
When there is interference, the coil axis is 
turned and held in the position giving the 
maximum signal-to-noise ratio. The general 
signal level is highest when the operator is 
directly above the cable and the periodic 
fluctuations cease when the fault position is 
reached. 

The same firm has arranged a compre- 
hensive demonstration to illustrate the use 
of capacitors for power factor correction. 
This part of the display includes a 40-kVAr 
capacitor controlled by an air-break con- 
tactor and arranged to be switched in and 
out of circuit by relay operated power factor 
control equipment. 


A. REYROLLE AND Co., Lrp. 


A 132-kV, 2500-mVA, small-oil-volume 
circuit breaker is the most prominent exhibit 
on the stand of A. Reyrolle and Co., Ltd., 
Hebburn, Co. Durham. This equipment 
(Fig. 49) takes the form of an open-terminal 
outdoor unit suitable for use in major 
generating and transmission stations. It 
comprises three single-phase units coupled 
by a common operating shaft, driven through 
gearing by a pneumatic piston which, in 
addition to closing the contacts, charges the 
tripping spring. The mechanism for local 
control is housed in the weatherproof, welded 
steel cubicle shown on the left of Fig. 49. 
In the equipment exhibited one of the 
phases has cut-away sections to show the 
linkage of the mechanism to the moving 
contact as well as details of the arc-controlling 
“ turbulator ”’ and the single break. 

This exhibit is the largest of the company’s 
“OS” class circuit breaker, which is made 
in ratings down to 33kV, 800A. Each pole 
of the three-phase unit consists of an upper 
and a lower porcelain insulator. These insu- 











lators are identical and interchangeable the 
lower unit provides the necessary clearance 
to earth and acts as a support for the upper 
unit, which houses the  circuit-breaking 
compartment, including the upper and lower 





Fic. 49—132KV, 2500 MVA, SMALL-OIL- 
VOLUME CIRCUIT BREAKER—REYROLLE 


fixed contacts, the moving contact, the 
turbulator and the Bakelised paper enclosure. 

Current transformers and bus-bar and 
line isolators are supplied as separate units. 
A three-phase circuit breaker is conveniently 
accommodated on concrete plinths of the 
requisite height to provide the necessary 
clearance to earth. 


ENGLISH ELEcTRIC Company, Lrp. 


Stator and rotor units specially developed 
for the driving of woodworking machinery, 
machine tools and combined pump units, 
are exhibited by the English Electric Com- 
pany, Ltd., Queen’s House, Kingsway, 
London, W.C.2. 

This specialised form of electric motor 
is manufactured in a range extending from 
2 h.p. to 30 hp. at 3000 r.p.m., while, on 
certain sizes, speeds of 1500, 1000 and 750 
r.p.m. are available. Stator and rotor units 
comprise a wound stator complete with a 
wrapped steel shell with substantial end- 
winding protection, the rotors being of cast 
aluminium. 

These motors are specially applicable to 
individual driving and direct connection to 
pump impeller shafts and to the tool head 
or shaft of woodworking machinery. With 
this form of drive gearing is eliminated, and 
the control of the machine is simplified 
through the use of push buttons mounted 
on the machine tool frame. 

A typical example of the company’s 
mercury are rectifiers is also among the 
exhibits. This particular equipment is a 
pumpless, steel-tank, air-cooled, six-anode 
rectifier having an output rating of 600kW 
at 17kV. Similar equipments, complete 
with the appropriate grid-contro] apparatus, 
transformers and switchgear are in service 
in British and overseas radio transmitters. 


FERRANTI, LTD. 


A working model of the “ Servodyne,” an 
electronic servo system designed for use with 
processes requiring precise control, is one 
of the interesting exhibits shown by Ferranti, 
Ltd., Hollinwood, Lancs. 

In effect, this equipment is an electronic 
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version of a self-balancing servo-mechanism, 
consisting of a detecting element to observe 
the error or departure from normality in the 
process under control, and a correcting 
element in the form of a motor unit which 
provides the necessary mechanical output 
to eliminate the original error. Depending 
upon the physical form of the error the 
input to the equipment may be the small 
power derived from a photo-electric cell, 
the unbalanced output of a bridge circuit, 
or the output of a piezo-electric crystal, &c. 

The model of the “Servodyne ’’ demon- 
strated is intended to indicate the sensitivity 
and high rate of follow-up when observing 
by photo-electric means different coloured 
lines on opaque or transparent backgrounds 
or the edges of fabric materials during manu- 
facture. Equipment of this kind has been 
successfully applied as a web-guider on 
slitting machines in the paper-converting 





Fic. 50—-275KV OUTDOOR TRANSFORMER 
CONDENSER BUSHING—FERRANTI 


industry and as a cloth-guider in the textile 
finishing industry. 

Other exhibits shown by the company’s 
electronics department include a_ recently 
developed 12in cathode-ray tube in heat- 
resisting glass, having an almost flat 
face and a voltage stabiliser (type KD 60) 
having a low running voltage (61-5V) and 
a current range of 125uA to 2-5mA, the 
regulation being +0-15V at 1-0mA to 
1-2mA. 

An impressive exhibit from the company’s 
transformer department, typifying current 
trends in high-voltage transmission, is an 
oil-filled condenser bushing (Fig. 50), 
designed for incorporation in outdoor trans- 
formers on systems up to 275kV. The bush- 
ing as exhibited is 16ft in height and weighs 
800 Ib. All-weather protection is provided 
by the outer porcelain shell of orthodox 
design and the dielectric stresses are con- 
trolled throughout the bushing by application 
of the condenser principle. 


ELECTRIC CONSTRUCTION CoMPANY, LTD. 


The new range of heavy current, low- 
voltage rectifiers recently introduced by 
the Electric Construction Company, Ltd., 
Wolverhampton, for use with plating plants 
is represented by the 500-A equipment shown 
on this company’s stand. 

Internal cooling tubes and rectangular 
tanks with smooth exterior surfaces are the 
main physical characteristics of this class of 
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oil-immersed equipment which incorporates 
a selenium rectifier unit, an auto-transformer 
and a main transformer. 

The auto-transformer is provided with 
taps to give an on-load variation from 2V 
to 8V in fifteen steps of 0-4V per step, 
Equipments with outputs above 150\\, 
however, are supplied without tapping 
switches, but with stepless controllers giving 
2V to 8V or 4V to 16V. Both transformers 
and rectifier units are built into a simple but 
robust angle iron framework bolted to a top 
cover plate allowing the whole assembly to 
be lowered into the cooling tank in a single 
operation. A neatly fitting lid covers thie 
tank, completely enclosing all leads and 
terminals and providing protection for the 
two recessed tap-changing switches which 
can be fitted to provide “coarse” and 
“fine” control. Alternatively, the tap- 
changing switches can be separately mounted 
for remote control. Each of these switches 
has four positions, making a total of sixteen 
effective control positions. 

Each equipmenc is supplied with a thermo- 
stat fitted in the hottest part of the cooling 
oil. Leads are brought out from this thermo- 
stat to the terminal board at the top of the 
tank for connection to alarm circuits or to 
supply switch circuits as required. Suitable 
warning and control equipment for use with 
the plating rectifier units can be supplied. 

All rectifier units in this range are suitable 
for use on 350-V to 440-V, three-phase, 50 c/s 
supplies. The efficiency is stated to be 80 
per cent over the working range, while the 
power factor is given as 0-83 for sizes up to 
500A and 0-93 for sizes of 750A and above. 


W. G. ALLEN AND Sons (Tieton), Lrp. 


A light alloy mine car, made by W. G. 
Allen and Sons (Tipton), Ltd., Princes End, 
Tipton, which has a weight of 174 ewt, or 
some 8 cwt less than an equivalent all-steel 
car, is fitted with two new types of couplings 
introduced by the firm. 

The first of these couplings—illustrated in 
Fig. 51—is a combined spring-loaded auto- 
matic coupling and central buffer unit. The 
buffer head is a steel casting pin, jointed to a 
forged steel draw-bar, and has a spring- 





Fic. 51—MINE CAR COUPLING—ALLEN 


loaded jaw, designed automatically to centre 
the head after angular displacement. A 
heavy hook of manganese steel is pivoted in 
one side of the body of the buffer head. This 
hook is held down in the operative position 
by a spring-loaded bar and can be raised to 
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its inoperative position by means of a simple 
spring-loaded lever set at a convenient height 
on the end of the car. - The front of the buffer 
head is tapered backwards and the front face 
of the hook has a corresponding taper. When 
the hooks of two cars are in their operative 
positions and the cars are brought together 
the inclined faces of the hooks and heads 





FiG. 52—ROTARY COUPLING FOR MINE 
CAR—ALLEN 


meet and the hooks ride up the faces of the 
heads against the spring load of their 
operating bars. The hooks then drop over a 
lip at the front of the buffer heads and couple 
the cars together. To release the hooks the 
operating levers can be raised from either side 
of a car, and when the levers are released the 
hooks drop back into their operative position. 

The second coupling—shown in Fig. 52— 
is particularly intended to enable cars to be 
emptied by rotary tippling without un- 
coupling. In this case the buffer head is 
made flat and has a shallow vee leading to a 
deep slot cut in its front section. A “ dolly ” 
with a large head, which is pivoted in the 
back of the buffer head, is held up in its 
inoperative position by a system of links 
actuated by a spring-loaded lever from either 
side of the car. When two cars are brought 
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together the dolly is dropped into the mating 
slots in the buffer heads to couple the 
vehicles. 

When cars are in service a spherical seating 
allows the coupling dolly to oscillate in the 
vertical plane and to accommodate changes in 
level and in gradient. The dolly head rests 
on two supporting ledges during shunting, so 
that it naturally re-enters the spherical 
seating during hauling. 


Joun THompson (DupLEy), Lrp. 


On the stand of John Thompson, Ltd., of 
Ettingshall, Wolverhampton, there is shown 
by John Thompson (Dudley), Ltd., one of its 
associated firms, a demonstration model of a 
new rotary coil strip pickling installation. 
This plant forms an alternative to the multi- 
strand or narrow strip pickling line. The 
rotary coil process, it is pointed out, is 
more economical as 
regards capital out- 
lay for out-puts of 
moderate and small 
size, such as 200 
tons per week. This 
type of plant has 
already been installed 
in British steel works 
and is ordered for steel 
works on the Con- 
tinent. A general view 
of a typical early plant 
is reproduced in the 
engraving, Fig. 53, 
the process being 
designed to deal effec- 
tively with narrow mild 
stee] strip coils of all 
sizes upto 12inin width. 

As will be seen from 
the illustration, at the 
front end of the plant 
there is a coil loading 
station, at which the 
coil of metal to be 
pickled is slipped into the cage. The cage is 
then lifted by an overhead gear, not shown, 
and lowered into the acid pickling bath, of 
which there are two side by side. Any fumes 
are removed by the fan-operated fume ex- 
traction duct. The coils within the cage, 
whilst rotating, open out to the full diameter 
of the cage, which usually represents about 
one-third extension in the diameter of the 
coil. The surge caused by the rotation in the 





FIG. 


53—COILED-STRIP PICKLING MACHINE—JOHN THOMPSON 
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acid bath provides for a very satisfactory 
pickled surface. The pickled coil in its cage 
is next transferred to the water rinse bath, 
where it is again rotated and finally it passes 
to the last bath, which is soluble oil, where it is 
again rotated. The coils are returned to their 
original size by reversing the direction of their 
rotation, and they are easily removed from 
the cage, in the same manner as they are 
inserted, by taking out a detachable section 
of the periphery of the cage. 


INTERNATIONAL COMBUSTION, LTD. 


An interesting large exhibit shown on the 
stand of International Combustion, Ltd., of 
London and Derby, is the new “‘ Ty-Rock ” 
full floating screen, which has been designed 
for the coarse and medium grading of crushed 
rock, ores, gravel, coal and other materials. 
The screen utilises an entirely new type of 





FIG. 54—** Ty-ROCK’’ SCREEN—INTERNATIONAL COMBUSTION 


suspension for the screen body, which is com- 
pletely isolated from the supporting structure 
by large bonded rubber springs. Another 
point is that the centre shaft is so designed 
that two motions are produced, one being 
eccentric screening action and the other an 
opposing force moving the centre shaft in an 
opposite direction from its resilient mount- 
ings. These motions are claimed to give 
balanced working under various degrees of 
loading. 

The new screen, which we illustrate in Fig. 
54, provides a screening medium floating 
on four large shear type rubber mountings. 
It is operated by an eccentric shaft which is 
supported by a side arm assembly also 
floating on rubber mountings similar to those 
supporting the screening body. There are 
sixteen such springs on each screen, eight to 
support the moving body of the machine and 
eight to support the motivating centre shaft. 
The drive produces a circle-throw movement, 
giving a very effective sorting action, which 
stratifies the material being screened with 
the coarse material on top and the finer close 
to the screening surface. 

These screens are manufactured with 
one, two or three surfaces, in two widths 
and four lengths; all models are provided 
with quickly replaceable screen sections 
and, where necessary, a screening tension- 
ing device. 

_——— 

LinE TESTING EQuiPpMENT.—A booklet entitled 
‘Line Testing Equipment (Engineering Bulletin 
500),”’ published by Automatic Telephone and 
Electric Company, Ltd., Liverpool, describes 
line-test equipment developed by this company. 
Although the equipment is intended primarily for 
testing line telephone plant, special racks are 
available for use in either manual or automatic. 
exchanges. 
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THE IRON AND STEEL BILL 


It is not at all easy to retain a real interest 
in the progress through Parliament of the 
Government’s Iron and Steel Bill. For, 
necessarily, there is an air of unreality about 
the discussion of the details of a measure 
when a decision has not really yet been 
reached as to whether its principle is desir- 
able. It is true that by accepting the Bill 
when it was offered for second reading the 
Members of the Commons signified that the 
principle had their approval, and that that 
approval was re-affirmed last Monday when 
the Bill was given a third reading by 333 
votes to 203. But is the voting in the House 
of Commons now representative of the 
convictions of the country as a whole? No 
one can know for certain. In truth, whether 
the iron and steel industry will eventually 
be nationalised depends upon the strength 
of parties in the House of Commons, not as 
it is now, but as it will be after the coming 
General Election. 

There has thus hung over months of dis- 
cussion of the details of the Bill a possibility, 
very unsatisfactory to those concerned, that, 
should the Election go against the Labour 
Party, much of the work involved in preparing 
arguments and presenting them in Committee 
will have been done to no real purpose. 
But we do not, of course, think that once the 
House had accepted the Bill in principle 
those who opposed it should have sat back 
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and let matters take their course without 
attempting to improve the Bill by amend- 
ment. It is, we think, very necessary that 
its provisions should be very carefully con- 
sidered. For it may well be that by its vote 
at the General Election the country will 
signify its approval of the measure and that 
almost immediately it will become law. 
But, for ourselves, we do not feel at ail 
inclined at the present stage to descend to 
discussion of details other than to remark 
that so far, owing to the operation of the 
** guillotine,” many of the clauses of the Bill 
have passed through the Commons without 
any discussion or beneficial amendment 
whatsoever. The Bill, however, has not yet 
approached its final form. Unquestionably 
the Lords, if they do not reject it out of hand 
course that seems improbable—will 
examine it with greater care than the 
Commons, and they will introduce, no doubt, 
substantial amendments. We feel, in fact, 
that discussion of details by this journal at 
the present stage is premature. But, by 
contrast, discussion of the principle will 
continue to remain relevant until the measure 
is either approved or rejected by the vote 
of the whole country. Here, however, a 
difficulty is encountered. For it is clear from 
the second reading debate and again from 
that which took place on the third reading 
that common ground is lacking between 
the protagonists of the Bill and those who 
oppose it. Amongst the workers in the 
industry there is a hope, as strong as a belief, 
that nationalisation will improve working 
conditions and protect them for evermore 
from unemployment. It is a hope seen to be 
wholly unjustified when the economic situa- 
tion of the industry is studied. Moreover, 
the experience of the miners in relatioy to the 
Coal Board does nothing to support it. If 
nationalisation should ensure that all con- 
ditions will always be satisfactory to the 
workers, how comes it about that tens of 
thousands of miners are now on strike in 
Lancashire against the actions of the Board ? 
Similarly, amongst Socialist politicians there 
is a conviction amounting to an unalterable 
belief that under any circumstances a publicly 
owned industry over which a Minister has 
overriding powers of direction must neces- 
sarily operate more to the public benefit 
than a privately owned industry free from 
the questionable benefits of political direction. 
Against such beliefs antagonists marshall 
economic facts and offer reasoned arguments 
in vain. 

Amongst the Government’s nationalisation 
measures that for the iron and steel industry 
is, we think, undoubtedly the worst and the 
one least justified by the course of events 
on the present organisation of the industry. 
Over the years and latterly under the impact 
of two world wars and an intervening traed 
depression the industry has gradually evolved 
a flexible federal organisation. Firms retain 
for all purposes their identities. Competition, 
within national limits, is maintained between 
them. But for the purposes of research there 
is a central research association, and for the 
collection and distribution of statistics, for 
the discussion of proposals for expansion, 
for the settling of fair prices, for dealings 
with Governments and for all purposes 
requiring common action, the Federation 
provides a central body representative of the 
industry. That organisation, as its record 
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shows, has proved since the war well adapted 
to meet modern conditions. Nor has the 
Government found anything of which to 
complain in its activities. Relations with 
the workers in the industry have remained, 
as in the past, consistently good. Yet in 
substitution for an organisation that has 
evolved naturally and about which no com- 
plaint can be made except that it constitutes 
private ownership of a basic industry the 
Government wishes to set up, arbitrarily, a 
system based upon a doctrinaire belief in 
the virtues of public ownership and one 
which, furthermore, draws so jagged-edged 
a line between those firms that are within the 
circle and those that are without that it 
includes many activities that have nothing 
whatever to do with the production of iron 
and steel. Nor is it possible to draw from 
Ministers who have been responsible for 
passing the Bill through the House what 
objects they have in mind in giving the 
Minister, under the terms of the Bill, wide 
powers over the proposed Iron and Steel 
Corporation. It can only be suspected that 
they have not considered what those objects 
are to be, and consequently wish those powers 
to be wide enough to cover every unforeseen 
eventuality that might arise in the future. 
We are quite unable to believe that such a 
system could operate as satisfactorily as 
that now existing provided that a recon- 
stituted Iron and Steel Board was added to 
represent consumers, managements and men, 
and through which the Government could— 
as it in fact did when that Board existed— 
bring its influence to bear upon the industry. 
Which system will eventually prevail ? 
Not until the result of the General Election 
is announced next year can there be any 
certainty upon that point. We can but hope 
that reacon rather than doctrinaire beliefs 
will prevail. 


SIGNALLING AND SPEED 


Some remarkable statistics of American 
railway operation were quoted by Mr. L. K 
Sillcox, First Vice-President of the New York 
Air Brake Company, in a paper “ Signalling 
Significance,” presented at the fourth annual 
Rail Transportation Institute of the American 
University in March, 1949. In this paper 
emphasis was throughout laid, and rightly 
so, upon the vital role of modern signalling 
in the conduct of railway operations, but 
perhaps the most striking passage was that 
dealing with the decision of the Interstate 
Commerce Commission, following upon a 
hearing in Cincinnati in September, 1946, to 
define maximum point-to-point speeds in 
terms of the signalling equipment of the line 
in question. This decision, which was 
embodied in an order dated June 17, 1947, 
makes three definite signalling requirements 
according to the speed and nature of the 
traffic: (1) that a block signalling system 
must be installed on all lines where freight 
trains run at 50 m.p.h. or over; (2) that a 
block signalling system must be installed on 
all lines where passenger trains run at 60 
m.p.h. and over; (3) that automatic train 
control, or cab signalling, must be installed on 
lines where trains are run at 80 m.p.h. and 
over. The converse, of course, equally 
applies, that unless those signalling require- 
ments are fulfilled train speeds shall not 
exceed the stipulated maxima. Mr. Sillcox 
records that the order brought forth protests 
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from no less than thirty railways, as the 
statistics he gave subsequently reveal that 
non-compliance with the new regulations 
exist on a large scale. To us in this country 
it would perhaps come as something of a 
surprise to learn, for example, that over no 
less than 19,500 miles of track where no 
block signalling exists passenger trains are 
run at point-to-point timings exceeding 
60 m.p.h. Similarly, the mileage over which 
the maximum stipulated speed for freight 
trains is exceeded at present is more than 
9000. While the location of these stretches 
is not given it may be presumed that they 
are largely to be found among the less 
heavily worked lines in the Middle-West and 
Western States. On the other hand, the 
safety with which such working is conducted 
is reflected in the small casualty list for 1948. 
In that year only nineteen passengers were 
killed as a result of railway accidents in the 
United States—roughly one fatality to each 
2000 million passenger-miles travelled. 

Of more serious concern to the railways of 
America is that part of the order dealing with 
the installation of automatic train control. 
In recent years there have been rapid 
advances in scheduled speeds, and statistics 
accompanying the I.C.C. Order show that 
point-to-point timings at average speeds of 
80 m.p.h. and over are worked on no less 
than 33,000 track miles where no A.T.C. 
equipment exists; indeed, there are 18,500 
miles of such track where scheduled speeds 
of 90 m.p.h. and more are regularly run. 
While engineers have constantly been aware 
of the close relationship between signalling 
and maximum speed, with which relationship 
the art of braking is no less closely associated, 
this is the first time to our knowledge that a 
general regulation has been imposed upon 
railways limiting speed according to the 
signalling equipment available. Before the 
war the French legal maximum of 120km 
per hour was relaxed on certain sections 
where colour-light signals were installed, 
but these relaxations, so far as we are aware, 
were only local. In America the very fast 
trains put into service before and since the 
war were designed to attract new traffic as 
an offset to dwindling receipts from other 
business, and the prospect either of decelera- 
tion or of incurring the heavy capital expense 
of installing a large amount of new signalling 
is not attractive. On some lines, Mr. Sillcox 
records, the schedules have been adjusted so 
that faster running over fully equipped 
sections shall compensate for reductions 
where requirements of the 1.C.C. Order are 
not met. By this means end-to-end timings 
have been maintained. 

The specifying of automatic train control 
as a compulsory part of the equipment of 
high-speed trains is of very great interest. 
In Great Britain accidents which have 
pointed most clearly to the need for A.T.C. 
have not by any means been confined, or 
yet even generally associated with instances 
of high-speed running. The classic case of 
the collision at Aisgill in the early hours of 
September 2, 1913, discussed in THE 
ENGINEER for June 12, 1942, occurred while 
the second train was making heavy weather 
of a steep gradient. The record of British 
high-speed trains with point-to-point timings 
of over 75 m.p.h. on the former Great Western, 
London and North-Eastern, and L.MS. 
Railways has been one of 100 per cent safety, 
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and the only fairly recent case where fast 
running (other than non-observance of speed 
restrictions) could be considered a contribu- 
tory cause of an accident was in the Oakley 
Junction collision of January 21, 1938, 
when the driver of the down express appears 
to have been late in acting upon the indica- 
tion displayed by the distant signal. Yet of 
the British lines concerned only the Great 
Western, operating, for example, the up 
Bristolian at 78-6 m.p.h. over the 76 miles 
from Swindon to Westbourne Park, was 
equipped with A.T.C. The L.N.E.R., with 
three streamlined limited trains in each 
direction, covering the 138-3 miles between 
Hatfield and Doncaster at approximately 
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75 m.p.h., took certain additional precau- 
tions so far as signalling was concerned, but 
no visual er audible cab signals were pro- 
vided for the enginemen. The record of the 
American high-speed trains is also very good, 
but the Order issued by the I.C.C. shows 
clearly that signalling has reached a new 
significance with the regulating authorities 
of the United States. Signals were first 
devised as a means of stopping trains; later 
their use was multiplied greatly as a means 
of safely increasing line capacity ; now, in the 
U.S.A., the completeness, or otherwise, of the 
signalling system has come to be regarded as 
a determining factor in the scheduled speed 
that can be allowed. 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


“ BRITAIN’S ENERGY ” 


Sir,—Mr. P. Schiller, in his letter in your 
issue of April 22nd argues against my advocacy 
of gas and solid fuel as heating agents and tries 
to show that electricity is almost equally 
efficient. 

With regard to gas his argument errs in 
two respects. In the first place, his figure of 
50 per cent for the efficiency of coal gas produc- 
tion is too low. The Simon report accepts a 
figure of 73 per cent as being representative, 
and this agrees closely with published analyses. 
For instance, Mr. M. Milne-Watson, governor 
of the Gas Light and Coke Company, in his 
letter published in The Times, March 7, 1947, 
gave the following simple balance sheet for a 
ton of coal used in gas making :— 


Cwt 
“Weight of original coal . 20 
Less coke and breeze produced ‘and sold to Public 
(10 ewt) and tar (1 cwt) a 
Weight of the coal used in the process. ae 


From this 9 cwt of the oii coal 75 therms 
of gas are made available.” 

The calorific values for gas coal and coke 
cited in the Simon report are 13,400 and 12,200 
B.Th.U. per pound respectively. According 
to ‘‘ Kempe,” the proportion of breeze will not 
exceed one part to twelve of coke, and its 
calorific value may be taken as 9000 B.Th.U. 
per pound. This gives a mean calorific value 
for the coke and breeze of 11,960 B.Th.U. per 
pound. An average calorific value for coal 
tar is 9000 B.Th.U. per pound. Applying 
these values, an approximate heat balance 
sheet may be drawn up as follows :— 





Therms 
Heat in 10 ewt coke and breeze ... vis, eee ae 
PO A OD WE iis es ee kee te ee ee SD 
ee ee a ee oe | 
Total heat in products ... 219 
Heat in the original 20 cwt of coal 300 
, Heat in products _ 219 
ee oy “Heat in original coal 300 


= 0-73, or 73 per cent. 


Secondly, Mr. Schiller overlooks the difference 
between what he calls the “ working efficiency ” 
of the gas fire, or, as the Simon report calls it, 
the ‘‘ appliance efficiency,” and the efficiency 
of appliance-cum-chimney, which in the case 
of gas and solid fuel fires, is a totally different 
matter. The chimney acts as a heat extractor 
and distributor. It appears by the Fuel 
Research Board report of 1918-19, to which I 
drew attention, that about half the heat in the 
flue gases may be extracted during their ascent 
of the chimney, usefully heating the room and 
the general fabric of the house. This rough 
rule applied to the ordinary gas fire having an 
appliance efficiency of 40 per cent gives an 


appliance-cum-chimney efficiency of 70 per 
cent, which agrees with the upper figure for 
coal fires in that report. It also agrees with 
what one would expect from a gas boiler. The 
figures will vary according to circumstances, par- 
ticularly with chimney length inside the house, 
but it is unlikely to be less than 60 per cent. 

It appears reasonably certain, therefore, that 
the full overall thermal efficiency of gas heating 
lies between 0-73 by 0-6 and 0-73 by 0-7, i.e., 
between 44 and 51 per cent, and that the mean 
is unlikely to be less than 48 per cent. For 
electrical heating the Simon report, published 
in March, 1946, accepts an overall thermal 
efficiency of 18 per cent. This figure cannot 
be increased by the existence of a chimney, 
because the appliance efficiency of the electric 
fire is granted to be 100 per cent. From these 
considerations it seems that my remark that 
“electrical heating, however and whenever it 
is applied . . . devours about twice as much coal 
per unit of heat delivered as does gas,”’ was, if 
anything, an understatement. In fact, it would 
apply more closely if Mr. Schiller’s estimate of 
the production efficiency of coal gas were 
correct. 

The figure quoted by Mr. Schiller for the 
average calorific value of the coal used in 
electric power stations (11,000 B.Th.U. per 
pound), agrees, I find, with that given in the 
Simon report. But it does not alter the argu- 
ment. I have carefully applied it to the some- 
what indigestible collection of figures in the 
Ministry of Fuel and Power’s “Statistical 
Digest,” and so far as one can judge the overall 
thermal efficiency of electric power at the 
consumer’s terminals works out at about 17-6 
per cent in 1947. Evidently my previous figure 
for coal consumption was generously low. In 
any case, I made it plain that I was not con- 
cerned to quibble over 2 per cent or so. 

The superior efficiency of gas heating would 
appear to be tacitly admitted in Sir Claude 
Gibb’s paper, upon which I was commenting, 
for he says: ‘“‘ The solution is to use electricity 
where it is the most efficient and economic form 
of energy and to use gas where gas is supreme, 
and that is mainly in industrial and domestic 
heating.” My comment was occasioned by 
the fact that he gave no clearer indication of 
relative coal economy. Apart from this one 
statement he based all his advocacy of gas 
heating on the economics of the storage argu- 
ment. And he says: “This attack on the 
open-bar electric radiator does not mean that 
off-peak or night electric hot water storage 
heating is to be discouraged. Quite the reverse ; 
night storage heating for background tempera- 
tures should be encouraged to the maximum.” 
But this service could very well be performed 
by gas, using less than half as much coal and 
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at lower capital cost, or by a solid fuel central 
heating plant with equal or greater economy. 

Turning now to the efficiency of the open 
coal fire, Sir Claude Gibb puts the “ overall 
efficiency of burning”’ at “little over 10 per 
cent.” The Simon report gives it an 
appliance efficiency of 20 per cent, while the 
Fuel Research Board report explains that this 
figure applies to direct radiation from the fire 
itself only, and that if all the heat distributed 
by radiation, conduction and convection from 
the fireplace and chimney is taken into account 
the overall thermal efficiency may amount to 
60 to 70 per cent, provided the conditions ere. 
favourable, i.e., that the design is satisfactory, 
combustion is good, and that the chimney 
is not in an outside wall, which it seldom is. 
My conjectural figure of ‘“‘ 40 or 50 per cent at 
least *’ for the average overall thermal efficiency 
makes substantial allowance for deficient design 
and incomplete combustion, and I see no reason 
to alter it. 

The Simon report strongly advocates the 
retention of solid fuel as the principal means 
of domestic heating, both on the grounds of 
coal economy and capital economy, but urges 
that it should be burnt more efficiently by the 
use of more efficient appliances. In particular 
“‘ closeable ”’ fires, or stoves, are recommended. 
But these are objected to in the minority 
reservations of Viscount Ridley on the grounds 
of comfort and cheerfulness. There may be 
more science in his view than he knew. . I 
think that the higher efficiencies claimed for 
closed fires owe a good deal to greater precision 
of measurement. 

The main objection to the open coal fire lies 
in the smoke nuisance, waste and damage 
resulting from incomplete combustion of the 
volatile constituents of bituminous coal. The 
Simon report stresses this and advises, prin- 
cipally, the use of anthracite coal in closeable 
fires as a remedy. But it says of low-tempera- 
tyre coke: “This is an excellent domestic 
fuel, which burns pleasantly and efficiently 
in open grates or closed stoves.” This, I take 
it, corresponds to the semi-coke offered and 
then apparently withdrawn by Sir Claude Gibb, 
which, he says, “ will light as readily as house- 
hold coal and will burn with a smokeless fire, 
radiating a greater proportion of heat.” 

It seems quite clear that this fuel would 
provide the best solution of all to the domestic 
heating problem. When may we have it ? 
The overall thermal efficiency would in many 
cases be equal to that of gas, even when burnt 
in open fires, and it provides a much better 
answer to the storage problem. Smoke and 
smoke fogs would disappear; cosl would be 
utilised to the best advantage, yielding all its 
valuable by-products, and all who are prepared 
to look after them may continue to enjoy the 
comfort and cheerfulness of open fires. Central 
and district heating with solid fuel cannot be 
beaten for economy, if used with discretion. 
But where heat is available in quantity there 
is @ tendency to waste it, so that the full coal 
economy may not be realised. 

The Simon report makes it clear that the case 
for solid fuel for heating our homes is indis- 
putable. To quote only one reference out of 
several, it says: ‘For these reasons’”’ (i.e., 
coal economy and convenience of storage) 
“there is general agreement that the winter 
space and water heating load is likely, so far 
ahead as we can see, to continue to be taken 
by solid fuel. In our view this is to the interest 
both of the householder and of the nation.” 
Sir Claude Gibb does not agree. Speaking of 
coal, coke and fuel oil, he says: “It is my 
belief that although something may be made 
of the storage argument, there is no place for 
those fuels in the future except in special and 
isolated cases.” Sir Claude Gibb is one of the 


three engineers on the Government’s Advisory 
Council on Scientific Policy, so that his views 
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may well affect national policy. For this 
reason his views should, I submit, be fully and 
frankly discussed and criticised. 

Two years ago the country was reeling from 
the effects of one of the worst disasters in its 
history as an industrial power, the worst 
effects of which were directly attributable 
to a serious blunder in scientific policy—the 
deliberate flooding of the market with cheap 
electric heating apparatus—a blunder which 
was frankly admitted by the Chancellor of the 
Exchequer in the House of Commons. To-day 
we are spending £400,000,000 to remedy the 
consequent deficiency of electrical power—so 
that the squandering of our coal resources 
through electric heating may be facilitated ! 

That blunder does not stand alone. There 
have been others equally foolish and vicious— 
such as the squandering of fuel oil on the rail- 
ways and the failure to develop and encourage 
the production and use of gas. May one hope 
that wiser counsels will prevail ? 

E. F. R. TOWNSHEND, M.I. Mar. E. 
Waterlooville, Hants, May 6th. 
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The Engineers’ Guild 


THE annual general meeting of the Engineers’ 
Guild is to be held on Wednesday next, May 
18th, at 6 p.m., in the York Hall, Caxton Hall, 
Westminster, S.W.1. The Council’s report 
for the year 1948-49, which will be presented 
at that meeting, indicates the progress which 
the Guild is now making and records that the 
present membership roll consists of two honorary 
members, 2542 ordinary members and eighty- 
three associates. The Council explains in its 
report that the establishment of branches has 
always been one of its objectives, and that its 
programme provides for thirteen branches, 
twelve of which cover the whole of Great 
Britain and Northern Ireland, and the thirteenth 
an overseas branch to cover all other territories. 
During the past year five of the home branches 
have come into being, and initial steps have 
been taken for the establishment of the overseas 
branch. The report concludes with some 
observations on eligibility for membership 
of the Guild, which, it is stated, claims for the 
engineering profession parity of status with 
any other profession. A necessary basis of such 
a claim, the report says, is that each member 
must possess a general qualification of a definite 
high standard, whatever special qualification 
he may have. It is considered that the Institu- 
tions of Civil, Mechanical and Electrical 
Engineers adequately provide that definite 
high standard of general qualification. The 
honorary secretary of the Guild is Mr. W. A. M. 
Allan, 28, Victoria Street, London, S.W.1. 


——_>—_—_ 
SHORT NOTICES 


Dimensions in Engineering Theory. By 
G. W. Stubbings, B.Sc., F. Inst. P., A.M.I.E.E. 
London: Crosbie Lockwood and Son, Ltd., 39, 
Thurloe Street, South Kensington, S.W.7. 
Price 7s. 6d. net.—This book, which is devoted 
entirely to the subject of dimensions and their 
application to engineering theory, should appeal 
to students and others who feel the need for an 
orderly treatment of the subject, without wish- 
ing to resort to advanced books on mathematics. 
The opening chapter deals with fundamental 
units and tries to correct some misconceptions 
about the unit of mass in the so-called gravita- 
tional system of units. Succeeding chapters 
serve to explain the basic theory of dimensions 
with reference to dynamical quantities and 
show how dimensional analysis can be applied 
to the calculation of conversion factors, to the 
checking of formule and the investigation of 
the nature of physical laws. Common difficul- 
ties in dimensional theory are fully discussed : 
for example, the author has tried to show that 
the inconsistency of the identical dimensions 
of the dissimilar quantities, torque and work, 
can be avoided by the use of an auxiliary 
dimensional symbol in rotational dynamics. 
In the chapter dealing with electrical quantities 
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an explanation is given of the difficulties 
arising from textbook definitions of permit. 
tivity and permeability as non-dimensional 
quantities. 


Crimp and Bruges Tables and Diagrams for 
Designing Sewers and Water Mains. London: 
The Sanitary Publishing Company, Ltd., 8, 
Bream’s Buildings, Chancery Lane, E.C.4, 
Price 2 guineas.—This is a reprint of the second 
edition, which was published in 1936 and has 
been out of print for some years. The first 
edition of the book appeared in 1897, and the 
tables have not been altered since that dato, 
except for the addition of one table and the 
modification of a second in 1936. The book is 
divided into three parts, the first of these being 
of an introductory nature and giving explana- 
tions of the tables and diagrams. The second 
part, which comprises the great majority of 
the volume, is entirely made up of tables. 
Table I gives the velocities and discharges for 
circular sewers running full, and covers a range 
of diameters from 2in to 120in, and a range of 
gradients from 1 in 5 to 1 in 3500; Table II 
gives similar data for egg-shaped sewers. There 
are ten other tables giving information about 
the discharge, dimensions, and so on, of pipes 
and notches, concluding with the British 
Standard Specification for Cast Iron Pipes for 
Water and Sewage, and a table concerned with 
the repayment of loans by equal instalments. 
The third part consists of a series of graphs 
which compare the results given by the various 
hydraulic formule for flow in pipes. 





BOOKS RECEIVED 


Rockets and Space Travel. By Willy Ley. London : 
Chapman and Hall, Ltd., 37, Essex Street, W.C.2. 
Price 18s. 

Refrigeration Note Book. By A. E. Miller. 
London: Leonard Hill, Ltd., 17, Stratford Place, 
W.1. Price 10s. 

M.M. Year Book, 1949. London: Machinery 
Market, Ltd., 146a, Queen Victoria Street, London, 
E.C.4. Price 9s. 

Milling Machine. By P.S. Houghton. London : 


' Crosby Lockwood and Son, Ltd., 39, Thurloe Street, 


S.W.7. Price 18s. 

Fine Surface Finish. By Sydney F. Page. 
London : Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 16s. 

Electric Power Supply. By T.H.Carr. Bradford: 
Cyril Williams Publicity, Ltd., 69, Swan Arcade, 
Bradford. Price 2s. 

Power System Stubility. Vol. 1. By Edward W. 
Kimbark. London: Chapman and Hall, Ltd., 37, 
Essex Street, W.C.2. Price 36s. 

Physical Aspects of Colour. By P. J. Bouma. 
London: Cleaver-Hume Press, Ltd., 42a, South 
Audley Street, W.1. Price 30s. 

Story of the Royal Ordnance Factories, 1939-1948. 
By Ian Hay. London: H.M. Stationery Office, 
Kingsway, W.C.2. Price 2s. 6d. 

Soil Mechanics for Civil Engineers. By Bernard 
H. Knight. London: Edward Arnold and Co., 41, 
Maddox Street, W.1. Price 21s. 

An Introduction to Planning. By G. Bell Barker. 
London: Percival Marshall and Co., Ltd., 23, Great 
Queen Street, W.C.2. Price 3s. 6d. 

Drainage of Land, Estates and Buildings. By 
Stanley Gale. London: Chapman and Hall, Ltd., 
37, Essex Street, W.C.2. Price 22s. 

Practical Astronomy. Fourth edition. By James 
M. Robbins. London: Chapman and Hall, Ltd., 
37, Essex Street, W.C.2. Price 27s. 

Dredge, Drain, Reclaim. By Joh. van Veen. 
Holland: Martinus Nijhoff, N.V., 9. Lange Voor- 
hout, The Hague. Price 12 guilders. 

Valiant Voyaging. By Hilary St. George 
Saunders. London: Faber and Faber, Ltd., 24, 
Russell Square, W.C.1. Price 8s. 6d. 

Sawing and Planing. By A. H. Haycock. 
Surrey: Technical Press, Ltd., Gloucester Road, 
Kingston Hill, Surrey. Price 10s. 6d. 

The Inside of Hlectrical Machines. By R. H. 
Robinson. London: Ernest Benn, Ltd., Bouverie 
House, Fleet Street, E.C.4. Price 18s. 

Aluminium and Its Alloys. By 8S. A. J. Sage. 
Manchester: Emmott and Co., Ltd., 31, King 
Street West, Manchester, 3. Price 2s. 6d. 

The Theory and Use of the Complex Variable. 
Second edition. By 8S. L. Green. 
Isaac Pitman and Sons, Ltd., Pitman House, Parker 
Street, Kingsway, W.C.2. Price 12s. 6d. 


London: Sir’ 

















May 13, 1949 


THE ENGINEER 


A 30-Ton Universal Testing Machine 


30-TON universal testing machine, designed 
fi and built to the special requirements of 
the Royal Aircraft Establishment at Farn- 
borough, has recently been completed at the 
works of W. and T. Avery, Ltd., Birmingham. 
It is intended for use in investigating the pro- 
perties of special high-tensile steels in tubular 
and flat form over a very wide range. As can 
be seen from the drawing we reproduce, the 
machine has unusually large dimensions for 
its rating and can be used for tension, com- 
pression and transverse testing. 
The specification called for a unit with an 
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automatic straining rate control through a 
total range of 0-000017in to 0-6in per minute, 
and for this purpose the machine is fitted with 
a servo-control mechanism to give any selected 
speed within this range. A similar automatic 
loading rate-control mechanism is also provided 
for a working range of 0-004 tons to 2-5 tons 
per minute. Thelarge dimensions of the machine, 
in addition to making it possible to test very 
large structural specimens, will also allow for the 
addition of ancillary equipment such as an 
electric furnace or refrigeration coils. Such 
equipment will adapt the machine for testing 
materials and specimens over a wide temper- 
ature range under constant rate of strain or 
load conditions. 


STRAINING UNIT 


The straining unit is of the conventional 
vertical type and has a heavy cast iron base 
supporting a pair of cast iron columns which are 
locked together at the top by a cast crosshead 
to form a rigid frame capable of absorbing the 
forces set up during testing. The main hydraulic 
cylinder used for applying the load is mounted 
on the crosshead and its ram is ground to a 
close sliding fit, no packings being employed. 








A motor-driven reduction gear on the top 
crosshead is used to rotate a pair of screws 
positioned within the columns. These screws, 
which are used for adjusting the position of 
the middle crosshead to accommodate different 
lengths of specimens, can move the crosshead 
at a speed of 12in per minute in each direction. 
Specially designed backlash eliminators fitted 
to the middle crosshead relieve its weight on 
the screws and eliminate the effects of wear 
in the nuts. 

The ram, which has a stroke of 2ft, transmits 
force to its working crosshead through a ball 
seating. From the ram 
crosshead are suspended 
the four main tension 
rods of the machine, and 
these rods are provided 
with holes to receive 
shear pins for the con- 
nection of the upper ten- 
sion crosshead and the 
compression table. 
The upper tension cross- 
head can be located 
in ten alternative posi- 
tions on the rods in in- 
crements of 8in, so that 
short tension specimens 
can be arranged at a 
convenient operating 
height. When adjust- 
ing the height of the 
upper crosshead the 
power-operated middle 
crosshead is used. 

The main cast iron 
columns are machined 
and the upper tension 
crosshead and the table 
are both guided off the 
columns by anti-friction 
rollers. Through these 
rollers all the forces 
produced during testing 
are transmitted to the 
main fixed frame. 

To facilitate the 
handling of short tension 
specimens, and to allow 
for long specimens 
without excessive in- 
crease of the height of 
the machine, the main 
compression table of the 
machine is also attach- 
ed to the tension rods 
by shear pins, so that 
it can be disconnected 
when the middle cross- 
head is used in the lower 
2ft of its travel. When 
it is disconnected the table rests on machined 
pads on the base of the machine. 


| 
| 
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INDICATING UNIT 


Adjacent to the straining unit is a self-con- 
tained control cabinet embodying the load- 
measuring gear and the control valves, together 
with the hydraulic pumping unit. The electrical 
control gear is housed in a separate floor- 
mounted cabinet. 

The load on the straining unit is measured 
by a pendulum resistant load indicator, which 
measures the force exerted by the hydraulic 
fluid on a small proportional ram. This 
pendulum has adequate power to eliminate 
the effects of friction in the dial mechanism 
and to operate recording devices if necessary. 
The same pendulum is used on all the capacity 
ranges af the machine and thus provides equal 
sensitivity and accuracy on each range. Capacity 
change is effected by modification of the 
leverage ratio between the proportional ram 
and the pendulum unit by means of a hand- 
wheel, movement of which also brings into view 
the appropriate chart graduations. 

The heavy pendulum mechanism is claimed 
to be unaffected by temperature and hysteresis, 
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and the mechanism is designed to retain its 
accuracy unimpaired indefinitely. 

In accordance with standard Avery practice 
the load indication chart is graduated with 
clear open divisions instead of a large number 
of closely spaced markings. This chart has 
two rings of graduations to suit the four ranges, 
which are 0 to 30 tons in increments of 0-05 ton, 
0 to 15 tons in increments of 0-025 ton, 0 to 6 
tons in increments of 0-01 ton, 0 to 3 tons in 
increments of 0-005 ton. The main indicating 
pointer is of the edge-to-edge type designed to 
eliminate error due to parallax. 

The subdivisions chosen have been selected 
to avoid awkward subdivisions and finer 
divisions can readily be estimated with a high 
degree of precision. 

No change of zero is brought about by change 
of capacity. Balance adjustment is provided 
to cover the weight of specimens, and to enable 
the variation introduced by the column of oil 
in the cylinder to be corrected. This correction 
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amounts to about one division for the full 
ram stroke of 2ft on the ‘smallest chart range. 
To cover the major change in balance brought 
about by disconnecting the compression table 
when testing long tension specimens, a balance 
change lever is provided for counterbalancing 
the changes in zero produced. 

A maximum pointer is mounted on the chart 
glass and an overload trip operates just beyond 
full range on each chart capacity. The makers 
have guaranteed that the indication is accurate 
to one-half of 1 per cent of indicated load for 
all readings above one-fifth of the maximum 
load of the range in use. 

The high-pressure pump in the self-contained 
pumping unit behind the main indicating cabinet 
is of the multiple plunger type and provides 
a maximum straining speed of 3in per minute 
under load. Working in conjunction with the 
high-pressure pump is a large delivery, low- 
pressure gear pump which provides a quick 
setting ram speed of about 15in per minute. 

To avoid heating of the oil, a pump delivery 
control is provided which reduces the high- 
pressure pump output when slow ram speeds 
are used for long periods. This control enables 
the pump output to be reduced to two-thirds or 
one-third of full capacity. 


CONTROLS 


Special attention has been given to the 
design of control valves to meet the exacting 
conditions of testing for which the machine is 
designed. The: controls comprise a _lever- 
operated piston type control valve and three 
needle valves, two of which are fitted with 
back-geared indicating dials. 

The lever-operated piston type control valve 
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on the indicating unit has three positions: 
** Load,” “* Sustain Load,” ‘‘ Unload.” In the 
loading position the oil passes to the main 
cylinder through a valve specially designed 
to give a constant rate of flow of oil to the 
machine for each setting, regardless of change 
of pressure or variation in pump delivery. 
A graduated dial indicates the degree of opening 
of the valve to enable settings to be repeated. 
Surplus oil is by-passed at a pressure only 
slightly in excess of the working pressure, thus 
minimising oil heating. This arrangement 
gives a constant rate of straining, modified only 
by the ram leakage which only amounts to a 
small proportion of the maximum straining rate. 

With the valve lever in the ‘ Sustain Load ” 
position load is maintained by the trapping 
of the oil in the cylinder. Loss of oil due to 
leakage is balanced out by the setting of a 
sustaining needle valve. When the lever is 
moved to the “ Unloading” position load is 
removed at a rate determined by the setting 
of an unloading rate control valve which has 
the same characteristics as the loading rate 
control valve. 

To permit quick setting of the ram a separate 
valve, controlled by a lever on the right-hand 
cabinet side, is fitted. This valve lever has 





MIDDLE AND LOWER CROSSHEADS ARRANGED 
FOR TRANSVERSE TESTING 


three positions. When pointing upwards it gives 
quick setting from the low-pressure pump ; 
in the centre or neutral position the valve is 
closed; when pointing downwards it actuates the 
valve to allow the ram to return under gravity. 

Each of the needle valves used in the control 
system can be pre-set at any particular setting 
and need not be adjusted when changing from 
loading to unloading or vice versa. Only one 
needle valve is in operation at one time, and 
clear indication of the one in use is given by the 
position of the valve lever. 


SPECIMEN ACCOMMODATION 


For tension tests, specimens up to 6ft 
unstretched length can be accommodated in 
the machine, and a clear width of 2ft is available 
for the whole length of the specimen. The full 
ram stroke of 2ft is available for all lengths of 
specimen. 

Grips of the open-fronted type used on the 
machine are fitted with guides to constrain them 
to open when released. Grip lifting gear opens 
and closes the grips together, and the grips 
cannot fall out when specimens break. These 
grips are made of 125-ton steel, and their design 
and manufacture involved a number of problems, 
for they have to be hard enough to grip 
specimens in 100-ton high-tensile steel and 
strong enough to retain their hold without 
fracturing during testing. 

One set of grip backings is supplied with five 
sets of loose inserts to take specimens from #in 
to l}in diameter and 2in wide flats up to }in 
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thick. Two sets of grips take specimens from 
l1}in to 2in diameter and two sets 4in wide flat 
sections from }in to lin thick. For testing 
screwed specimens a set of quick-acting bayonet 
type holders is supplied complete with wedge 
blocks and a set of adapters for specimen 
screwed jin B.S.F. 

For compression testing specimens up to 
5ft long can be accommodated between 
the spherical compression platens of the 
machine, and the full ram stroke of 2ft can be 
used on specimens over 2ft long. As with 
tension testing a clear width of 2ft is available 
along the whole length of a specimen during 
compression testing. For this class of work the 
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fitted with captive semi-cylindrical supports 
for the specimen. These supports allow for 
any inclination of the specimen under load, 
Specimens 8in wide and 4ft 6in high can be 
tested with four-point loading, and 8in wide by 
5ft high with three-point loading. 


AUTOMATIC STRAINING AND LOADING Ravg 
ConTROL GEARS 


The attachment developed for automatic 
straining rate control accurately controls the 
rate of movement of the straining crosshead 
and is mounted on the fixed column of the 
machine adjacent to the indicating unit. Its 
mechanism is arranged to operate sensitive 
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GENERAL ARRANGEMENT OF 30-TON UNIVERSAL TESTING MACHINE 


compression table and the underside of the 
middle crosshead are fitted with removable 
spherically seated platens having 10in square 
hardened and ground steel faceplates. The 
upper and lower parts of the platens are loosely 
coupled together and located by a central spigot. 

For three-point transverse testing work the 
compression table can be fitted with two 
bending dogs which are 6in high and adjustable 
from 9in to 36in span in 3in increments. When 
four-point loading of a specimen is required an 
upper beam can be attached to the underside 
of the middle crosshead. This beam carries a 
pair of bending dogs adjustable from 6in to 
24in span in 3in steps. It is located on the 
middle crosshead in machined tenons. The 
dogs are also located in the beam and in the 
compression table in machined tenons and are 


switches carried by the moving crosshead and 
controlling the supply of fluid to the hydraulic 
ram. Behind the control panel of this unit is a 
motor-driven variable-speed gear which pro- 
duces the range of required speeds and drives a 
timing screw. This timing screw projects below 
the unit and registers on a contact switch on 
the moving crosshead. The unit and timing 
screw, which is protected by a telescopic tube, 
can clearly be seen in the photograph we 
reproduce. 

The panel has two controls for selecting 
speed. The major change provides for five 
separate ranges together with a setting position, 
neutral and reverse. The minor speed control 
gives infinitely variable control within each 
range. The speed ranges are as follows :— 
0-001lin to 0-010in per hour, 0: 008in to 0: 080in 
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er hour, 0-00lin to 0-010in per minute, 
0-:008in to 0-080in per minute, and 0-00lin to 
to 0:010in per second. The total range covered 
expressed in inches per minute is therefore 
0:000017 to 0-6. 

In order to provide maximum flexibility 
so that optimum operating conditions may be 
selected for various speeds and, having in 
view the extremely wide range of speeds called 
for, two separate adjustments and two separate 
indicators have been provided on the control 
panel. Synchronism between the timing screw 
and the moving crosshead is indicated by a 
micrometer dial gauge at the top of the screw, 
which records in 0-000lin units the amount of 
lead or lag. In addition, two indicating 
lamps on the panel show the operation of the 
hydraulic valve control switch contacts. The 
adjustment of a separate control can be used 
to regulate the sensitivity of the control switches 
and alter the amount of lead or lag necessary 
to operate the switches over a range of about 
5to 1. A fine hand adjustment control which 
allows small increments of strain to be applied 
or removed by hand may also be used to 
facilitate the initial manual synchronisation of 
the control unit and crosshead. 

It is claimed that with this control unit the 
crosshead displacement reached at any time 
will be within plus or minus 5 per cent of the 
theoretical figure for crosshead displacements 
in excess of 0-05in for speeds from 0-0002in to 
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0-lin per minute. For speeds from 0-lin to 
0-6in per minute the accuracy will apply with 
crosshead displacements in excess of 0- 2in. 

The same mechanism can be used with the 
timing gear in neutral for strain holding, and 
the apparatus will maintain any given ram 
displacement indefinitely. 

The automatic loading rate control 
mechanism operates on a similar principle to the 
straining rate control described above. This 
unit is fitted behind a control panel on the 
left-hand side of the indicating cabinet. It 
produces a controlled rate of movement of a 
synchronising pointer arranged concentric with 
the main load-indicating pointer. Synchronism 
between the main indicator and the synchronis- 
ing pointer is indicated when two arrows on 
the pointers appear in line. A pair of indicating 
lamps on the control panel show the operation 
of hydraulic control valve switch contacts as 
in the case of the straining control. 

Over the four chart ranges of the indicating 
unit the corresponding range of loading speeds 
are: 3-ton range, 0:0004 to 2-5 tons per 
minute ; 6-ton range, 0-0008 to 5-0 tons per 
minute ; 15-ton range, 0-002 to 12-5 tons per 
minute, and 30-ton range, 0-004 to 25-0 tons 
per minute. Thus a working range of 0-004 
to 2-5 tons per minute is available regardless 
of the chart range in use. With the timing 
gear in neutral the apparatus is designed to 
hold any given load indefinitely. 


Stephenson-Crossley Diesel Shunting 
Locomotive 


N Tuesday, May 3rd, we were invited by 

Robert Stephenson and Hawthorns, Ltd., 
of Forth Bank Works, Newcastle-upon-Tyne, 
to attend demonstration trials at the North- 
Eastern Trading Estate, Gateshead, of a pro- 
totype Stephenson-Crossley diesel shunting 
locomotive with mechanical transmission, which 
has been built for the service of the British 
Electricity Authority at the Carrington power 
station, Manchester. 

We may recall that in 1937 the firm con- 
structed in collaboration with Crossley Brothers 
a locomotive, one of the first to be fitted with a 
direct reversing diesel engine. It was specially 
designed with a low overall height for operation 
in the steel works of Thos. Firth and John 
Brown, Ltd., at Sheffield, and was equipped 


recently decided to develop higher powered 
units of generally similar design. 

The engine demonstrated and tested on 
Tuesday last week is the first of its type, and 
it has the following leading dimensions :— 


CE tis. poe) aah (axe 4ft 8tin 
Wheel arrangement ... 0-6-0 
Diameter of wheels ... 3ft Sin 
Wheel base ... 10ft 6in 
Fuel capacity aos 200 gallons 
pS ee ere About 5 tons 
Locomotive weight in working order 40 tons 
Tractive effort at 3-83 m.p.h.... ... 24,750 Ib 
Tractive effort at 7-02 m.p.h. ... 13,500 Ib 
Tractive effort at 12-15 m.p.h. 7800 Ib 


The locomotive has been designed to nego- 
tiate curves of 176ft radius with thin flangés 
on the tyres of the intermediate wheels, and 





DIESEL SHUNTING LOCOMOTIVE 


with a four-cylinder 140 b.h.p. direct reversing 
Crossley engine transmitting power to the 
driving wheels through a hydraulic coupling 
with a two-speed gearbox and _ jackshaft. 
During a working period of eleven years that 
locomotive, we are informed, has given good 
service, with low maintenance costs, and it was 





curves of 95ft radius with flangeless tyres on the 
intermediate wheels. 

A general view of the new locomotive is 
reproduced herewith. The wheels, axleboxes 
and springs, and the buffing gear follow the 
firm’s normal steam locomotive practice for 
heavy industrial locomotives. There is a roomy 
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cab and it will be noted that platforms are 
provided at the front end and on either side 
of the locomotive so that a shunter can accom- 
pany it with safety. 

The engine chosen is the new Crossley direct 
reversing scavenge pump, ERT 6 type, with 
six cylinders, having a bore of 6in and a stroke 
of 9in, with a normal hourly rating of 330 b.h.p. 
and a twelve-hour rating according tothe British 
Standards Institution Specification of 300 b.h.p. 
when running at a speed of 750 r.p.m. The 
engine operates on the company’s new exhaust 
pulse supercharging principle, and it is 
started and reversed on compressed air. 
Two air receivers are housed below the 
radiator at the front of the locomotive 
and are furnished with the usual safety valves 
and drain connections. We noted that during 
a period of constant operation the engine com- 
pressor easily maintained a pressure of 350 Ib. 
For emergency use a Crossley petrol-paraffin 
engine-driven compressor set housed above the 
gearbox behind the cab is provided, but we 





CONTROLS 


CAB 


understand that so far this set has not been 
required. 

The engine drives the locomotive through a 
hydraulic coupling and a three-speed gearbox. 
The coupling was designed and supplied by the 
Hydraulic Coupling and Engineering Company, 
Ltd., Isleworth, and is of the Vulcan-Sinclair 
size 36 pattern with scoop control and quick- 
emptying centrifugal valves. The coupling 
is under the control desk in the cab, and above 
it are the horizontal levers operating the clutch- 
contro] levers in the gates. 

The gearbox was specially designed and made 
by Bostock and Bramley, Ltd., of Stalybridge 
for heavy duty to the specifications of the 
locomotive and engine builders. 

The transmission consists of a right-angled 
bevel drive input gear, with first, second and 
third-speed gear trains, and a final spur gear 
which drives directly on to the jackshaft. 

The engagement of the gears was, we noted, 
particularly smooth and has been achieved by 
the use of large dry-plate clutches on the first 
and third-speed gears, along with an involute 
tooth dog clutch on the second-speed gear and 
a Bostock and Bramley patented synchronising 
or baulking ring interposed between the driving 
and the driven members so as to ensure engage- 
ment at synchronous speed. The clutches are 
of substantial design and the plate clutches 
are mounted externally, thereby contributing 
to accessibility and ease of maintenance. 
Each clutch is engaged and the second-gear 
clutch is also disengaged by compressed air, 
which gives a very simple and effortless gear 
change. A novel feature is the momentary 
application of the third-speed clutch when 
changing from first to second gear. This 
application is automatically controlled, and 
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serves to maintain the drawbar pull during the 
gear change. 

The gearbox shafts are of the maximum 
diameter possible, and they are all carried in 
roller bearings, ball thrust bearings being used 
where needed. The jackshaft is housed on 
spherical roller bearings and the jackshaft 
housings are incorporated in the frame of the 
locomotive and form an intégral part of it. 
The steel gear case is fabricated. 

The layshaft gears with their bearings are 
lubricated by a reversible oil pump, but splash 
lubrication is adopted for the final gear train. 

The pneumatic control of clutch operations. 
is carried out by means of a series of cam- 
operated air valves, forming a simple and 
straightforward unit, which can be mounted at 
any point on the locomotive. 

Both hand and Westinghouse air brakes are 
provided, and the brake operating air is taken 
from the engine starting system through a 
reducing valve of suitable design. The radiator 
end fan are at the front of the locomotive, 
and the “Serck”’ sectional cooling elements 
for both cooling water and lubricating oil are 
bolted to headers which are built in with the 
body casing. The fan is engine driven. 

One of our illustrations shows an. interior 
view of the cab and the control desk will be 
clearly seen. The controls are duplicated on each 
side of the cab, and the levers and gates are 
arranged in the following order starting from 
the window end of the desk :—Engine throttle, 
gear-change lever, engine starting and reversing, 
operating in conjunction with the reversing 
handwheel, and air sanding control. Air-brake 
control is also conveniently arranged, as is the 
electric horn signal. The cab is roomy and com- 
fortable and there are seats with arm 
rests for the driver on each side. We observed 


~ 





Top COVERS OPEN FOR ENGINE INSPECTION the use 


that no change in the position of the driver 
is required whether the locomotive is travel- 
ling forward or reverse. The excellent view 
forward is shown in our illustration showing the 
top covers thrown back, so as to give access 
to the engine cylinder covers. The side windows 
are drop windows, but the end windows are 
fixed and a hand-operated screen wiper is 
supplied. 

Above the control desk over the window is the 
switch and fuse box for the C.A.V. lighting 
equipment for the cab and the engine 
lamps. An arrangement is embodied wl.ere- 
by when switched on the head and tail 
lights are automatically reversed in accordance 
with the direction in which the locomotive is 
travelling. 

After successful demonstration tests had 
been ended, the side and top covers were 
removed in a few minutes, thereby giving 
complete and easy access to the engine, the 
coupling and the gearbox. On Thursday, 


May 5th, the locomotive was inspected, and 
it underwent load tests in the presence of the 
engineers of the North-Western Division of the 
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British Electricity Authority. A train con- 
sisting of thirty loaded coal wagons and having 
a gross load of 832 tons, excluding the locomo- 
tive, was started without ditticu:ity from rest 
with tight couplings on a gradient of 1/125 over 
a double turn-out, and on a track which was not 
in good condition, and in first gear a speed of 
4 m.p.h. was easily reached. 

The second test was made with a gross load 
of 400 tons, excluding the locomotive, and 
this load was easily handled and hauled at a 
speed of 7 m.p.h. in second gear. There 
was not a sufficient length of track available 
to permit the locomotive to be changed into 
third gear. The loads mentioned above are, 
we are informed, actually slightly in excess of 
the calculated loads, and the test can therefore 
be considered to be very satisfactory. 





Principles of Diesel 


Lubrication* 


By Lt.-Col. S. J. M. AULD, O.B.E., M.C., D.Sc., and 
: Cc. LAWRIE 


Tue lubrication of marine diesel engines, or 
of diesel engines of any type for that matter, 
is a more complicated operation than the lubri- 
cation of steam turbines, concerning which 
the authors read a paper two years ago.’ In 
the case of the compression ignition engine 
fairly high temperatures are involved, the 
bearings may carry heavy loads and the cylin- 
ders are subject to severe conditions liable to 
lead to serious liner wear. In addition there 
are exaggerated problems of oil stability and 
complications due to fuel combustion and con- 
tamination. 

The last decade has seen considerable changes 
in the design of marine 
main engines, parti- 
cularly in respect of 
speed and of power out- 
put from two-stroke 
engines. At the same 
time there has been 
equal or even greater 
development in the case 
of the smaller high- 
speed engines used for 
ancillary purposes or for 
light motor ships and 
certain naval craft. 


These changes called 
for further improve- 
ment in the perform- 
ance of the lubricants 
used, both in respect of 
their stability and their 
actual lubricating value. 
Much of the improve- 
ment has been effected 
by special choice of 
basic oil stocks, com- 

* bined in some cases with 
of selected 
chemical addition a- 
gents or additives as 
they are now generally called. 

In order to understand this trend and in 
particular the purposes for which the additives 
are employed, it is necessary to consider some 
of the lubrication theory concerned. 


Frum LUBRICATION 


The great bulk of practical lubrication is 
hydrodynamical and depends on the Newtonian 
nature of the fluid employed. The shear stress 
is proportional to the shearing rate, the pro- 
portionality factor being the viscosity. In a 
journal bearing the coefficient of friction is 
given by the Sommerfeld criterion :— 


= (0) 
~ DL c. 


where 7, is the viscosity, V the speed of rotation, 
L the load, r the journal radius, and c the clear- 
ance. As long as it holds, the expression is 
graphically linear and at constant speed and 





* Institute of Marine Engineers, May 10th, abstracts. 
1 Auld, 8.J.M., and Lawrie, C., 1948. ‘‘ Transactions,” 
Institute of Marine Engineers, Vol. 58, page 125, ‘‘ The 
Lubrication of Steam Turbines.” : 
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load the coefficient of friction, i.e., the lubri- 
cating value of the fluid at the time, is measured 
entirely by the viscosity. This is the condition 
of fluid lubrication and it applies equally to 
all fluids so long as they wet the surfaces 
concerned. 

The reason for choosing petroleum oils io 
conduct the functions of fluid lubrication jis 
on these terms readily understandable. The 
main requirement is that the correct viscosity 
be available at the required moment. Any. 
thing which affects viscosity is therefore impor. 
tant. This applies both to temporary alters. 
tions, such as may be due to fluctuations in 
temperature, or to dilution, emulsification and 
so on; or to chemical instability, resulting in 
permanent molecular structural change. 

The mineral oils meet this demand better 
than any other fluid yet known. Mineral 
oils in which paraffinic hydrocarbon groupings 
preponderate change their viscosity less readily 
with temperature than those of more aromatic 
or naphthenic structure. This is used in deter 
mining viscosity index by giving an arbitrary 
value of 100 to a reference Pennsylvanian 
(paraffinic) oil and a value of 0 to a reference 
Gulf Coastal (naphthenic) oil. Values for 
most mineral oils fall in between, but values 
below 0 are known and values above 10() 
are not infrequent, especially since the deve. 
lopment of certain synthetic oils and of addi 
tives which in small proportions act as improvers 
of viscosity index. 


CHEMICAL STABILITY 


The ideal lubricant would remain unchanged 
under heat and oxidising conditions. 

In comparison with other fluid lubricants, 
mineral oils are highly stable. It takes a 
long time and a high temperature to break 
them down. 

If heated sufficiently, however, they “‘ crack ” 
and ultimately form carbon. If exposed to 
severe oxidising conditions they eventually 
form oxygenated bodies ranging from simple 
acids to complex bodies, such as are responsible 
for “* varnish ”’ formation, sludging and deposits. 

The acidic bodies may actually be corrosive, 
the complex bodies may interfere with flow. 
Moreover, intermediate soluble oxidation pro- 
ducts thicken the oil—sometimes considerably 
and objectionably. Together with metallic 
soaps which may be formed they also create 
conditions which in the presence of water can 
lead to the formation of difficult emulsions. 


ADDITIVES AFFECTING VISCOSITY 
CHANGE 


Although little can be done to protect mineral 
oils against excessive heat, chemical additives 
can vastly improve their resistance to oxida- 
tion. Such inhibitors or anti-oxidants which 
are effective at the high temperatures encoun- 
tered in diesel engines are quite different in 
nature from those used in turbine oils. The 
mechanism of the action of those used in 
internal combustion engines is more obscure. 
It is noteworthy that they frequently contain 
sulphur and phosphorus and for this reason 
some of them possibly act as catalyst poisons 
by laying down surfaces on the metals and 
metallic compounds present less capable of 
acting as oxygen carriers. These anti-oxidants, 
whether of the catalyst poison type or direct 
oxidation inhibitors, can be very effective and 
are highly important. 

A second type of additive to which con- 
siderable reference will be made later must 
also be con:’.'sred in relationship to viscosity 
change and to the formation of deposits which 
may interfere with flow and with heat transfer. 
These are the so-called detergents. These 
materials might more suitably be described as 
‘* dispersants,”’ since their function is to pre- 
vent agglomeration of the solid products of 
oil oxidation. They can indeed even peptise 
such products once they are formed and in 
this way clean up the surfaces of a fouled 
circulatory lubrication system. This note- 
worthy activity avoids or delays the deposition 
of dangerous varnishes and carbonaceous 
material, but in so doing it may result in increase 
of the viscosity by keeping solid matter in 
full suspension. Detergents may also empha- 
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sise acidic oxidation, or may themselves be 
acidie in nature. For this reason the deter- 
gent dispersants are usually employed in com- 
pany with anti-oxidants. 

So much for viscosity—consider now the 
Sommerfeld criterion plotted graphically against 
the coefficient of friction’ (see Fig. 1). 


BounDaRy LUBRICATION 

At a certain stage of decreasing viscosity 
and speed, and increasing load, the straight- 
line reduction of coefficient of friction ceases. 
Instead there is an inflection followed by a 
sharp increase up to many times the previous 
magnitude. Ifthe process of reducing viscosity 
and speed and raising the load is continued, 
friction increases unduly and seizure eventually 
occurs. This generally unstable condition of 
affairs when viscosity is no longer a measure 
of lubricating value is the ‘‘ boundary ” con- 
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dition of lubrication. The boundary condition 
of lubrication can therefore be defined as a 
condition of lubrication which occurs when 
viscosity has ceased, or the ability of a lubri- 
cant to continue after viscosity has been lost. 
In engineering practice it may and does super- 
vene when the viscosity of the oil is insufficient 
for any reason; when load becomes too great, 
as under excessive transmission stresses or 
fluctuating and shock loads; or when speed is 
at a minimum, as at stopping and starting ; 
and in all reciprocating and rocking motion 
just before and immediately after change of 
direction. 

These can and do represent conditions met 
with in the diesel engine and as such are of 
much importance. 


MopIFICATIONS OF THE BouNDARY Con- 
CEPTION 


The work and views of recent schools of 
experimenters have modified and extended 
Hardy’s conception of boundary lubrication. 
Beeck and his associates have come to the 
conclusion that in the ultimate boundary con- 
dition the coefficient of friction is independent 
not only of viscosity but of sliding velocity.® 

In the diagrammatic representation of the 
relationship of coefficient of friction to the 
Sommerfeld expression the true boundary con- 
dition would be shown in that case by, and con- 
fined to, the short horizontal portion of the 
curve. In between that and the transition 
from fluid lubrication comes a fairly extended 
stage christened by Beeck the “ quasi-hydro- 
dynamic ” condition in which a wedging effect 
seems still to exist and can be recognised. 
It is suggested that the ability of the lubricant 
to induce this possibly important state may 
be associated with the property of “ oiliness.”’ 

This is by no means unlikely for it accords 
well with the opinions previously expressed 
by Bowden to the effect that there is a con- 

2Sommerfeld, A. 1937. General Discussion on Lubri- 
cation. I.Mech.E., Vol. I, page 297, “The Earlier 
History of the Hydro-Dynamic Theory of Lubricating 
Friction.” 

3 Larsen, R. G., and Perry, G. L., 1944. “‘ Transactions,” 
A.S.M.E., Vol. 67, page 45. ‘‘ Investigation of Friction 
and Wear under Quasi-hydrodynamic Conditions.” 
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cular layer, and that it is this renewal value 
which determines the usefulness of a lubricant 
in inhibiting wear. 

WEAR 


Bowden‘ considers that kinetic friction, 
whether dry or lubricated, is fluctuating, and 
that motion proceeds by a process of sticking 
and slipping. The exact behaviour depends 
on the nature of the materials concerned 
and varies from a limited but defined inter- 
mission when a hard high melting metal is 
sliding on a softer one to an intense irregular 
fluctuation of clutching and breaking, which 
occurs when identical pairs of metal surfaces 
are engaged. In between is a more marked, but 
regular, condition accompanied by smearing 
of the track which occurs when a softer metal 
slides upon a harder. These effects may be 
dependent on the velocity and its nature, 
and the characteristics of the machine con- 
cerned.® 

Bowden has further shown that local tem- 
peratures at the point of “ stick’ may exceed 
1000 deg. Cent. under dry conditions and over 
500 deg. Cent. even when the surfaces are 
lubricated. The motion is still discontinuous 
under the conditions of observation during 
lubrication and as the surfaces approach each 
other under pressure one of two things happens 
according to the extent of speed and load. 
Either the asperities, which have become 
‘* hot spots,’’ weld and then tear away, causing 
wear which on the large scale may cause serious 
damage or even seizure; or else the ‘ hot 
spots ” tend to flow and smooth out the metal, 
thereby producing wider access for the better 
accommodation of continuous fluid film on 
the one hand or of the monolayer adsorbed 
film on the other. 

The boundary condition is therefore a com- 
bination of effects determined by the nature 
of the surface and the extent of the asperities, 
in addition to the chemical structure of the 
lubricant. Moreover, the amount of tearing, 
i.e., wear, depends on the extent to which the 
adsorbed film has ruptured during sliding and 
the ease with which it can be mended or re- 
placed. This has a highly important practical 
slant. It implies that the bulk properties of 
the sliding solids must be taken into account 
and that even under boundary conditions a 
layer many molecules thick will give greatly 
improved protection by its ability to provide 
and repair the orientated adsorbed monolayer 
as required. 

It is apparent, too, that the maximum effect 
will be produced when the asperities are fewest 
in number and the orientated film therefore 
most nearly permanent and continuous. The 
relative flow properties of the metals in running- 
in or in the formation of the Beilby layer 
then take on a new and important aspect. 
It is not, in itself, the high finish of the sur- 
face which counts, although this finish must 
be produced prior to the formation of the 
adsorbed monolayer and accompanied by a 
sufficiency of lubricant to repair monolayer 
damage as it occurs, if the best results are to 
be obtained. 

These conclusions have been further supported 
by observations made by electron diffraction 
technique which indicates that the Beilby layer 
is amorphous in nature and has been produced 
in the way described, and also that the adsorbed 
layer is more fully orientated and effective 
the smoother the surface on which it is formed. 

Although they frequently travel together 
it will be appreciated from the foregoing that 
friction reduction and reduction in wear are 
by no means the same thing. This is parti- 
cularly true under fluid flow conditions, when 
friction is at its lowest. Then, under boundary 
conditions, wear is not wholly due to metallic 
contact but may be largely caused by corrosion 
of parts left unprotected as a result of break-up 
of the adsorbed layer. 

In either case the important matter is first 





4 Bowden, F. P., and Tabor, D., 1939. ‘‘ Proceedings,” 
Royal Society of Arts, Vol. 169, page 391, ‘‘ The Area 
of Contact between Stationary and between Moving 
Surfaces.”’ 

Bristow, J. R., 1947. ‘‘ Proceedings,” Royal Society of 
Arts, Vol. 189, page 88, “‘ Kinetic Boundary Friction.” 
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to reduce the extent of the asperities by running- 
in. This might nowadays be assisted by the 
use of additives such as reactive compounds 
of sulphur and phosphorus. 


APPLICATION OF THEORETICAL CONSIDERATIONS 

Separate Bearings Lubrication.—The lubrica- 
tion of diesel engine bearings is a relatively 
simple matter, particularly in the case of 
crosshead types, where crankcase and cylin- 
ders are quite separate, or are so as far as 
interchange of oil is concerned. 

Circulation pressure oiling systems are fully 
effective in maintaining adequate supplies of 
oil to the bearings to ensure completed hydro- 
dynamic conditions. There seem in practice 
to be only three problems arising which in- 
volve principle. They are :— 

(a) To select oils of sufficient viscosity to 
carry the necessary loads at the lowest speeds 
and at the maximum temperature to be en- 
countered. 

(b) To ensure as far as possible the stability 
of the oil against oxidation, catalysis and heat 
under the conditions of mist and splash in 
the crankcase. 

(c) To reject contaminants, 
adventitious solids or sludge. 

Choice of viscosity of the crankcase oil is 
regarded by many operators as particularly 
important because of the need to hold a balance 
between the advantages and disadvantages of 
a light oil. Whilst as light an oil as possible 
should be used there are obvious limitations 
to viscosity reduction because of the need 
for the retention of a film to start up on and 
ability to carry the heavy loads which are 
imposed almost fully from the start. More- 
over, the oil in the crank chamber is apt to 
become very warm and correspondingly thin- 
ner. Under such conditions load carrying 
gets onerous. There is also much too facile 
atomising under pressure—a condition leading 
to ready oxidation and reduced oil life. On 
the other hand the oil must pump and feed 
easily and should not absorb so much power 
as a result of fluid friction as would interfere 
with starting or affect power output. 

It is a fair conclusion to draw from these 
points that bearing oil for main engines might 
with advantage have a fairly high viscosity 
index. This would permit easy flow and mini- 
mise cooling requirements whilst at the same 
time giving a margin of hydrodynamic safety 
at exalted temperatures. An actual viscosity 
around 150 centistokes at 100 deg. Fah. should 
be suitable ordinarily. 

With an oil of this type it might be advan- 
tageous to include a lubricity additive so 
long as this does not render it more susceptible 
to oxidation or emulsification. This is now 
sometimes done with new type additives in 
combination with low-temperature oxidation 
inhibitors. 

Solvent refined oils of high viscosity index 
are in themselves likely to be highly resistant 
to crank chamber oxidation, but any improve- 
ment of cirulating oil in this respect is to be 
welcomed so long as the anti-oxidant brings 
no other difficulties in its train. 

Probably the most important feature in 
force feed oil circulation is the need to avoid 
contamination. If this is not done thoroughly 
the quantity of the contaminant is likely to 
snowball and lead to the rapid deterioration 
of the oil as a lubricant. At the same time, 
contamination may lead in itself to oil feed 
trouble. Any solid matter which accumulates 
in this way is objectionable. It may be abra- 
sive matter like ash or casting sand or scale. 
It is most frequently iron oxide derived from 
rust mixed sometimes with small quantities 
of dislodged metal. These metallic com- 
pounds are highly catalytic of hydrocarbon 
oxidation and in addition the hydrated oxides 
are powerful stabilisers of emulsification by 
reason of their ready adsorption at the oil 
water interface. Solid products of oil oxida- 
tion are less likely to be present in bearing oil 
separated from the cylinders unless tempera- 
tures and oil pressures have been unduly high. 
This fact is likely to simplify treatment, but 
the value of continuous by-pass filtration or 
centrifuging must be emphasised, together 
with the need to follow the course of the treat- 
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ment and the condition of the oil by means of 
regular analytical control. 

Contamination with water is common. It 
may be due to leakage from piston cooling 
systems, coolers or cylinder jackets. In such 
cases it is likely to be salt water. It may 
result, in appreciable quantity, from sweating. 
In that case it will be fresh to begin with but 
is liable to become somewhat saline if the 
condensation takes place from a_ salt-laden 
atmosphere. 

Water in the crank chamber may be very 
objectionable and no trouble is too great in 
the way of ventilation and centrifuging to 
ensure its minimising or complete absence. 
The maintenance of the oil temperature at 
suitable level is also important in this connec- 
tion, and it should not, if possible, be kept at 
less than 130 deg. Fah. Oils vary, of course, 
in their tendency to emulsify. Their products 
of deterioration are liable to have an adverse 
effect in this way, and it should also be noticed 
that certain of the additives now used in diesel 
oils for various purposes may also render even 
new oils more emulsifiable. It is to be empha- 
sised that this has particular reference to those 
heavy - duty dispersant materials especially 
designed for high-speed heavy-duty engines, 
where due to high-operating temperatures, 
water, either by intrusion or by extraneous 
leakage, is not a feature of service. Under 
these conditions of operation sufficient heat is 
generated in the oil in its passage through the 
system to disperse any water by evaporation 
and dispersal as water vapour through the 
crankcase ventilators. ; 

It is also to be noted that entrained or dis- 
solved water may be responsible for oil froth- 
ing—a trouble which at times can reach objec- 
tionable dimensions. 

Crank Chamber Corrosion.—Water is also 
ultimately responsible for the serious trouble 
which from time to time occurs in diesel ships 
in the form of crank chamber corrosion— 
generally crankshaft corrosion. Such action 
has been encountered within the authors’ 
experience for over twenty years and a con- 
siderable amount of this trouble is being 
reported at the present time from the Con- 
tinent. 

In respect of the present “ outbreak,”’ the 
facts are very similar to those recorded in the 
past® and are of interest. The corrosion takes 
place on or immediately adjacent to the main 
crankshaft journals and on the guides. It is 
sometimes patchy and at other times almost 
continuous in the areas affected. Occasionally 
surrounding parts appear brown-stained with- 
out themselves being roughened or pitted. 
Close examination of the parts affected shows 
them generally to have the appearance of acid 
etching. In none of the recent cases was there 
evidence of the deep pitting experienced in 
some of the earlier cases referred to. The effect 
seems to be more marked on the pressure side 
both of bearings and guides. 

In the majority of ships affected piston cool- 
ing is with salt water. In the cases investi- 
gated the oil was either wet or damp and 
contained detectable quantities of chlorides. 
In two samples of oil analysed the aqueous 
extract contained sulphates. 

It may be said right away that the trouble 
is to be ascribed to salt water leakage from 
the piston cooling systems. That, however, 
is not the whole answer, for the presence of 
salt water in lubricating systems is no novelty. 
The presence of the sulphates may be s gnifi- 
cant and would line up with the experience of 
Le Mesurier and Stansfield’. It would repre- 
sent interaction between sulphurous or sul- 
phuric acids emanating from the fuel, with 
the salt. 

This intrusion of combustion products into 
the crank chamber would not, of course, 
readily happen in main engines with crank 
chamber separate from cylinders and would 
explain the relative infrequency of the trouble. 
It could only take place via the piston rod 
gland or through the space between piston 


© Young, 1927, Journal, Inst. Pet. Tech., Vol. 13, 
page 760. 

Le Mesurier, L. J., and Stansfield, R. J., 1934. “‘ Trans- 
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head and skirt. It is to be noted that these 
troubles occur usually after some years’ ser- 
vice, where due to continual surveys of the 
piston assembly and adjustments increased 
clearance permits greater freedom for the 
gases to enter the crank chamber. Le Mesurier 
was able to show the presence of hydrochloric 
acid in the oil and such must also be the case 
in the recent occurrences if sulphates are 
formed. Despite the known high corrosivity 
of hydrochloric acid towards ferrous metals 
this also is not the full and final explanation 
for there must be access of the ac d to the metal 
to cause corrosion. This was explained by 
Le Mesurier on the basis that the acidic water 
is only active when present in large drops, 
which on passing through the bearings may 
locally displace oil from the surfaces and are at 
the same time ruptured under pressure. This 
agrees with some of the observed facts and has 
been supported by some laboratory evidence. 
The reclamation of used cylinder oil from the 
lantern space and subsequent addition to the 
crankcase oil has also caused this particular 
trouble in one case. The elimination of this 
practice of adding contaminated oil has arrested 
the attack and no indication of further trouble 
has since been reported. 

There is another aspect, however, which the 
authors regard as important, since it would 
explain the occurrence of corrosion even when 
the aqueous phase is finely dispersed, i.e., 
the merely damp water-in-oil condition most 
likely to exist in the crank chamber oil. This 
is the fact that appreciable differences in poten- 
tial exist between the crankshaft and the 
bearings. In the ships in which the authors 
were particularly interested measurements by 
the ships’ engineer officers gave :— 
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much greater than those actually measured, 
would be highly significant in the case of oil 
charged with dispersed solution of electrolyte 
whether acid or not. Under such conditions 
electrolysis might be very marked—more so 
than under apparently much wetter conditions, 
where the water constituted a separate distinct 
phase. That electrolysis does take place has 
been indicated from the observed existence of 
measurable quantities of hydrogen in the crank 
chamber gases, and by the dispersion of the 
attack round the periphery of crankpins but 
unaffected where the bearing shims of copper 
and brass were in actual contact with the shaft. 

Pending changeover from salt water to oil 
piston cooling, marked improvement in con- 
ditions has been observed :-— 

(a) By fitting brushes to the propeller shaft 
to carry current to the hull. 

(6) By improvement of crank-chamber ven- 
tilation and temperatures to minimise conden- 
sation and therefore the production of highly 
dispersed water-in-oil emulsification. 

(c) By stopping water washing in the centri- 
fuge for the same reason. 

(d) By modifying piston design to seal the 
annular space between piston head and piston 
skirt against combustion gases. 

No paper concerned with the lubrication 
principles of diesel engines would be complete 
without some reference to crankcase explo- 
sions. In recent years this is a problem which 
has engaged the attention of designers, opera- 
tors and the petroleum industry. 

Within the authors’ knowledge no case 
has occurred where as a result of the air vapour 
ratio an explosion has occurred. In the cases 
they have reviewed a hot spot has developed 
which has made the condition and explosion 
possible.*® 

Separate Cylinder Lwbrication.—In large 

8 Pounder, C. C., 1949. Institution of Mechanical 
Engineers, Advance Copy, “Some Current Types of 
Marine Diesel Engine.” 
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marine engines no compromise is necessary in 
choice of oil as between bearings and cylinders, 
It is therefore possible to define the require. 
ments for the latter with some degree of con. 
fidence and all the more so because the enginos 
operate at sedate speeds and because lubri-. 
cation being on the all-loss principle cumulative 
difficulties due to heat and oxidation such us 
are met in circulating systems do not arise. 

The supply of oil is by force feed to tlic 
cylinder walls and the most important feature 
is good distribution. The timing of cylinder 
oil injection? and anything which can intro. 
duce and spread the film quickly and at the 
right time, thereby promoting maximum pro. 
tection of the sliding surfaces at points of stroke 
reversal, militates the wear factor and could be 
expected to minimise scavenge trunk fires, 
To make up for the rather crude methods of 
applying the oil choice of its nature and vis. 
cosity are correspondingly important. It is 
generally considered that the lower the vis- 
cosity the more easily will the oil spread and 
within limits the tendency in this direction can 
be defended, especially as it means lower fluid 
frictional losses and does not, or should not, 
interfere with stability. The danger in the use 
of very fluid oils is the more ready onset of 
boundary conditions on stopping and starting, 
and at the beginning and end of the piston 
stroke. Additional viscosity, assuming the 
oil to be well distributed, acts as a safeguard 
by delaying the happening even though it is 
of limited assistance once the boundary con- 
dition has set in. In this connection it is well 
to point out the tendency to poor distribution 
and therefore under-lubrication of large cylin- 
ders by reason of insufficiency in number of 
the feeds. One feed per 10in of circumference 
might well be aimed at, with rather closer 
distribution on the thrust side in the case of 
two-stroke engines. 

An additional danger in the use of too light 
an oil is volatility. During the power and 
exhaust strokes the lubricating oil surface is 
exposed for a short time to combustion gas 
temperatures of over 1000 deg. Cent. The 
danger of the oil film being burnt off is often 
exaggerated, but the possibility of its being 
evaporated is not fully realised. Indeed, what 
burning does take place is likely to be preceded 
by evaporation. It is essential, therefore, in 
blending the cylinder oil that it should contain 
a substantial proportion of non-volatile residual 
stocks of high molecular weight which will be 
resistant to any tendency to leave a dry sur- 
face either by draining or volatilisation. This 
ensures some oil being retained for the rehabili- 
tation of the oil film on the upward strokes. 

The problem of oil spread is, of course, also 
bound up with surface tension and the judicious 
use of lubricity additives, which are generally 
reducers of surface tension, has been given 
considerable attention, though there is much 
difference of opinion regarding their value. 
Such additives should have the advantage of 
leaving the metal surface coated with the 
adsorbed boundary film and thereby greatly 
assisting in preventing dry friction at starting, 
i.e., before the fluid film has had time to spread. 

Taking it altogether, the authors would 
advise the use of cylinder lubricants contain- 
ing a sufficiency of long chain polar hydro- 
carbon molecules of the ‘ bright stock ”’ type 
and whilst this does not postulate high viscosity 
it is at the same time true that the more viscous 
the oil the more likely it is, in addition to the 
other advantages, to contain such molecules 
as will best adsorb and orientate on the con- 
tacting surfaces. It may be worthy of mention 
to comment at this stage upon the desire of 
some shipowners and superintendent engineers 
to employ the same oil for cylinder and crank- 
shaft requirements, more commonly called 
‘“* dual purpose ”’ oil. It so happens that in a 
number of cases it is possible to employ the 
selected cylinder oil as the crankshaft lubricant. 
This, however, is only possible as a result of 
the liner design, and it is to be emphasised 
that any selection of so called dual purpose 
oils should be made on the principle of satis- 
fying the cylinder requirements at the expense 
of the crankshaft conditions. 

(To be continued) 


® Pounder, C. C., op. cit. 
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South African Engineering 


Notes 
(From our South African Correspondent) 


The Iron, Steel, Engineering and Metal- 
lurgical Industries 
In a report which mixes praise and 
criticism in fairly equal proportions, South 
Africa’s Board of Trade and Industries has just 
published its findings on the Union’s iron, steel, 
engineering and metallurgical industries. Among 
constructive suggestions for building up such 
industries here, the Board points to the need 
for a wire and rod plant ‘‘ manufacturing ferrous 
and non-ferrous cold-drawn and extruded 
sections of various sizes for engineering 
purposes.”’” The Board also feels that too little 
attention has been given to the quality and 
accuracy of the rolled material for producing 
black bolts and rivets. The Board records 
that the Union is now able to supply the bulk 
of its own requirements in nuts, rivets, wire 
nails and black bolts. Also, although only one 
local firm is engaged in chain-making “‘ on an 
appreciable scale,” this seems to satisfy the 
bulk of the country’s requirements. 

“The plant and equipment of this firm 
are modern and efficient,” adds the report, 
“and electrically welded chains compare 
favourably with similar overseas products.” 
Dealing with wire ropes, the Board says that 
for all practical purposes the Union’s require- 
ments are met by the two firms engaged in 
this manufacture here and that this branch of 
the industry “ appears to be efficiently organised 
and equipped, the locally made wire ropes 
being as good as any obtainable from over- 
seas....’? Three Union firms are engaged in 
producing steel pipes and tubes, and the Board 
feels that within about five years the local 
industry will be capable of supplying the bulk 
of South Africa’s needs. It comments that 
local products compare favourably with those 
from overseas and the equipment used is up 
to date. In addition, since 1947, copper pipes 
have been produced ‘and further develop- 
ments are taking place in this sphere.” But 
the Board records its view that, while the 
quality of lead products has been satisfactory, 
the plant and equipment leave much to be 
desired. 

Where rough ironfoundry products are con- 
cerned, the Board is of the opinion that although 
there is room for improvement, a large per- 
centage of the Union’s present output compares 
with overseas articles so far as quality is con- 
cerned, while local prices are generally lower 
than those of the imported product. It points 
out, however, that the jobbing foundries still 
form a necessary section of the trade and that 
a large number of them continue to operate 
in unsuitable premises. It stresses the need 
for such firms to re-establish themselves in 
more efficient plants. Dealing with rough steel 
foundry products, the Board reports that 
about 80 per cent of the tonnage of locally 
made steel castings are good, but the remaining 
products are not, on average, better than fair. 
It suggests that many local plants are not 
suitably designed for efficient production. 

The Board says output of non-ferrous 
foundry products is on the increase and the 
quality of the wide range of articles appears to 
be generally satisfactory. It adds: ‘‘ The 
composition of the metal from which they are 
made, however, often leaves much to be 
desired, possibly because of the unreliable 
quality of available raw materials sometimes 
used to make up required alloys, and 
the failure of customers to specify their 
requirements.” 


Manufacture of Copper Tubes 


By an arrangement between Imperial 
Chemical Industries, Ltd., and Stewarts and 
Lloyds of South Africa, Ltd., the latter concern 
has started to make domestic copper tubing 
in South Africa. The factory in Cape Town 
is the only one of its kind in Africa and is now 
making tubes in five different sizes for domestic 
use. In addition, this factory will soon be 
making industrial copper tubes. All tubes are 
produced to British Standard Specifications, 
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Copper tubes are at present being manufactured 
from imported hollows, but it is planned for all 
hollows eventually to be made here from copper 
billets imported from Northern Rhodesia. 
To keep pace with this development, arrange- 
ments have now been made with Fyffes, Ltd., 
of Dundee, for the production in South Africa, 
by James Barwell (S.A.), Ltd., of ‘‘ Coneor ”’ 
compression joint fittings for use with copper 
tubes. 





Continental Engineering News 


Improvements to the Port of Antwerp, 
Belgium 

Important works will soon be carried 
out to modernise the harbour at Antwerp. 
Access to the port will be improved by the 
construction of a second lock at Kruisschans, 
which will be 1180ft long and 147ft 6in wide, 
and will have a mooring depth of 35ft at low 
tide. The size of the lock will enable the berth- 
ing of four ships of the “ Liberty ” or “ Vic- 
tory” type. The first Kruisschans lock, which 
was built in 1928, will be reserved for steamers 
leaving the port, and will be provided with a 
separate access channel. It is estimated that 
the construction of the new lock will take about 
three or four years. 


Restoration of Belgian Railways 

The Belgian National Railways have 
recently published an account of the progress 
of railway restoration work in Belgium. By 
the end of 1948 restoration of 354 miles of main 
lines and 126 miles of secondary lines had been 
completed, out of a total of 364 miles of main 
lines and 176 miles of secondary lines destroyed 
during the war. Of 466 bridges which were 
destroyed, 255 have been replaced by per- 
manent structures and 162 by temporary ones. 
311 permanent buildings and eighty-six tem- 
porary buildings have been constructed to 
replace the 494 buildings which were destroyed, 
whilst 144 permanent signal-boxes and forty- 
five temporary ones have been put into ser- 
vice to replace the 203 signal-boxes which 
were destroyed. At the time of the liberation 
of Belgium, 952 locomotives, 805 steel passenger 
coaches, 2392 timber passenger coaches, and 
57,300 goods wagons were missing. Since 
that date the railways have recovered 553 
locomotives and put into service 404 new ones, 
whilst 505 steel coaches, 1708 timber coaches, 
and 33,027 goods wagons have been recovered. 
Other restoration work is also being carried 
out and the electrification of the railway net- 
work, particularly on the Brussels-Charleroi 
line, is in progress. Reconstruction of the 
locomotive shed at Haine-St. Pierre is nearing 
completion and works are also in progress on 
the line going round Brussels from Charleroi 
to the port of Antwerp, which will be used by 
goods trains only. The central workshop at 
Malines, which was almost entirely destroyed 
by air-bombing, is now restored according to a 
modern design, and about 3000 workers are 
employed there. About forty-five locomotives 

are repaired each month in this workshop. 


Restoration of Rotterdam, Holland 


Restoration work in the port of Rot- 
terdam, which was twice heavily damaged 
during the war, is progressing rapidly. Twelve 
miles of wharves for ocean liners and ten and a 
half miles of interior wharves were in use prior to 
the bombardments, and now ten and a half miles 
of the former and eight miles of the latter are 
again in service. These wharves are serviced 
by 197 cranes, as compared with 282 before 
the war, and there are seventy-five floating 
cranes and twenty-six crane elevators now in use 
as against eighty and twenty-six, respectively, 
in 1940. Sixteen floating docks were in use in 
1940, and there are now seventeen of them in 
the port. The wharves in Rotterdam are 
constructed either on piles or on caissons, and 
reconstruction work has entailed the extensive 
use of steel sheet piled cofferdams; floating 
pneumatic caissons have also been used. The 
repair work has been carried out by five Dutch 
firms and three British firms. 

The capacity of petrol tanks had fallen 
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from 900,000 tons to zero; it now amounts to 
1,000,000 tons. Also the present capacity of 
food-oil tanks is only 10,000 tons short of 
the pre-war figure of 270,000 tons, whilst 
the capacity of silos is now at the 1940 
figure of 125,000 tons. The present area 
of warehouses is 460,000 square yards, as 
against 650,000 square yards in 1940. As 
regards the merchandise traffic, the situa- 
tion is also improving. In 1948 the figure was 
about 36 per cent of the level in 1938, as com- 
pared with 29 per cent for 1947. 


Reconstruction of German Railway Bridges 


In the German periodical Die Bau- 
technik, Herr Eugen Ernst, Ministry Coun- 
sellor, has given some information on the recon- 
struction of German railways in the U.K.- 
U.S. zone. There were 2472 railway bridges 
damaged and 1739 unserviceable in May, 
1945; the corresponding figures were 516 
and 207 in December, 1947, and 425 and 178 
in December, 1948. By December, 1947, 
some 1956 bridges had been restored and 2047 
by the December of the following year. Of 
these 2047 bridges 810 had been permanently 
repaired, 183 semi-permanently and 1054 
temporarily. 

By the end of 1947, 79 per cent of destroyed 
or damaged bridges were restored, and by 
1948 this figure had increased to 83 per cent. 
Of the larger bridges in the U.K.-U.S. zone. 
eight out of fourteen bridges over the Rhine, 
eight out of eleven over the Weser, twenty-two 
out of twenty-four over the Main, and twelve 
out of thirteen over the Danube had been 
restored by the end of 1948. These bridges 
include the Hohenzollern Bridge over the 
Rhine at Cologne, a three-span steel lattice- 
truss structure 1320ft long, which was repaired 
by S.K.R. standard trusses and two steel- 
lattice truss bridges over the Weser near 
Vennebeek (on the Hamm-Hanover line), 
and near Wehrden (on the Ottbergen-Northeim 
line). The Vennebeek bridge is a three-span 
structure with an overall length of 640ft. 
The Wehrden bridge has a central span crossing 
the river 320ft long and 20 flood spans with 
lengths between 105 and 112ft. A four-span 
bridge 724ft long over the Danube, near 
Steinback, has been repaired by means of 
R.W. standard trusses. 





Technical Reports 


Synthetic Mica. Report on the Process Developed 
in Germany by the Siemens Concern. The British 
Electrical and Allied Industries Research Associa- 
tion (Ref. D/T40). Price 12s., post 4d.—In this 
report Dr. V. J. Middel, who was brought over from 
Germany by H.M. Government under the Darwin 
scheme, gives an account of the method of manufac- 
ture of synthetic mica, with suggestions for building 
a small plant for research purposes. 





Dielectric Constant and Polarisation in Ionic 
Crystals. By B. Szigeti. The British Electrical and 
Allied Industries Research Association (Ref. 
L/T203). Price 6s., postage 3d.—Difficulties are 
often encountered in dielectric theory in attempts 
to establish a relationship between polarizability 
and dielectric constant, the main reason being that 
the polarizability is not always well defined. In 
case of ionic crystals this difficulty is overcome. if 
the polarizability is defined in terms of the natural 
frequencies of the material. 

A formula is derived for the dielectric constant of 
ionic crystals which takes long-range and short- 
range interaction between atomic and electronic 
polarization separately into account. The short- 
range interaction depends on the type of the 
chemical bond in a way which has not been calcu- 
lated quantitatively so far. 


—»—__ 


Bauxite Company IN Barrtish Guiana.—The 
Colonial Office states that a new bauxite company, 
Plantation Bauxite, Limited (jointly owned by the 
Demerara Bauxite Company, Ltd., and the British 
and Colonial Bauxite Company, Ltd.), has been 
formed to take up undeveloped bauxite mining 
leases on the west bank of the Demerara River. 
The work of the company is to be planned in con- 
junction with the mining programme of the 
Demerara Bauxite Company. 
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The Surface Roughness of Bear- 
ing Surfaces and Its Relation 
to Oil Film Thickness at 
Breakdown* 


By A. CAMERON, Ph.D., B.Sc.f 
INTRODUCTION 


Ir has been known for some considerable 
time that as the fineness of the surface finish of 
bearing surfaces is increased the minimum 


thickness of the oil film necessary to keep the: 


opposing surfaces apart is decreased. Rey- 
nolds, as early as 1886, speculated on the effect 
of the roughnesses of two irregular surfaces in 
contact on the ultimate load that could be 
carried. Recently the production of a number 
of instruments for measuring surface rough- 
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Fic. 1—Diagrammatic Arrangement of Test Apparatus 
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ness quantitatively has stimulated interest in 
the subject, but as yet there has been no pub- 
lished work giving a correlation between sur- 
face roughness and oil film thickness at break- 
down, which would enable the increase of 
permissible load, resulting from an improvement 
in the surface finish, to be calculated. 
Although a considerable amount of experi- 
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inches, it is essential to keep this parameter 
small, by using a low-speed and lubricants 
of low viscosity. A large load, although reduc- 
ing the value of (,U/W)t, would result in marked 
temperature increases (Burwell and others, 
1941), and hence variation and uncertainty 
in the viscosity of the lubricant. 

No attempt was made to measure the torque 
under normal full fluid lubrication, as the sen- 
sitivity of the torque measuring device was 
such that the instrument could only conveni- 
ently measure when there was metal to metal 
contact. 


Test APPARATUS 


The test apparatus, shown in Fig. 1, con- 
sisted of a rotating shaft and collar, to which 
the mild steel working faces for the two pads 
were keyed. The pads were supported by point 
pivots, one of which was mounted directly 
on the back face of the steel casing, and the 
other supported by the piston of a hydraulic 
loading jack (of area 0-589 square inches), 
which was fed through a flexible copper spiral 
from a hand pump fitted with a pressure gauge, 
and mounted on the front face of the casing. 
The casing was mounted on ball bearings con- 
centrically with the shaft and the drag on the 
pads measured from it ; the front face could be 
removed for changing pads and collars. The 
lubricant was fed from a pump and small 
header tank through a filter into the bottom 
of the casing and out at the top. 

The torque was measured by a spring balance 
attached to a torque arm 64in from the centre 
of the casing; the spring balance readings 
were reliable to about an ounce. 

The pads were sector-shaped with an included 
angle of 34 deg., with the pivot placed on the 
are dividing the pad into two equal areas, 
at a point 0-6 of its length from the leading 
edge. The inner radius was 1-3/32in and the 
outer 2-1/16in. 

The normal speed of the shaft was 350 r.p.m., 
but speeds of 69 and 35 r.p.m. were also 
available. 

In some of the experiments the back pad 
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FiG. 2—Curve Showing Frictional Drag Variation with Lubricant Film 


Thickness for Distilled Water 


mental work on the subject of bearing surfaces 
has been done, it has not been found possible 
to apply any lubrication theory rigorously to 
any of the published results, as in all cases, 
either the geometry has not been described 
sufficiently accurately, or else one of the operat- 
ing variables has not been recorded. 


DESIGN OF A TEST APPARATUS 


Eventually Michell pads were chosen because 
the test pieces are comparatively simple to 
manufacture, and the theory that applies is 
well known. 

Theoretically, the oil film thickness is pro- 
portional to (jU/W)!, where 7=viscosity 
of the oil, U=surface speed, W=load per unit 
width. 

To obtain film thickness of only a few micro- 





* Institution of Mechanical Engineers, abstract of 
yaper for written discussion. Communications should 
* received at the Institution by May 31, 1949. 

t¢ Pembroke College, Cambridge. Now with the 
Parsons and Marine Engineering Turbine Research and 
Development Association, Wallsend-on-Tyne. 
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ratio of the specific resistance of oil to that of 
metal is of the order of 101’, so a large drop in 
total resistance, say, from 10,000 to 100 ohms, 
would be caused by an extremely small amount 
of metal to metal contact. 

The use of electrical resistance in lubrication 
work has been known for a long time, but has 
never been used, as far as is known, in con- 
junction with friction measurements. 


EXPERIMENTAL METHODS 


The pads, which were made from 9/;in thick 
mild steel with a 0-02in white metal facing, 
were ground flat on a surface grinder using a 
magnetic face-plate chuck, and polished with 
jeweller’s rouge and water on a flat lap. Tho 
resulting surface finish was of the order of 
3-5 micro-inches average. Normal ground 
surfaces have an approximately constant ratio 
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The figures relating to the Turkey-red oil experi 
ments are shown as dotted circles, as the formation of 
the thick grease rendered the calculations uncertain. 


Fic. 4—Correlation Between Average Surface Roughness 
and Calculated Film Thickness at Seizure 


of 5 between the maximum and average values, 
as Schlesinger (1942) first discovered. 

The collars, which were of 30-ton mild steel, 
were prepared in several ways. The finest 
ground finish obtainable was 30 micro-inches 
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The crosses at film thicknesses greater than 140 micro-inches are the values 


of the coefficient of friction calculated by taking the frictional drag as } 
oz, and the vertical lines indicate the uncertainty of the true values. 
The curve for film thicknesses greater than 95 micro-inches is therefore 


holder was insulated 
from the casing by 
Bakelised paper. An 
insulated lead was taken 
out of the casing and the electrical resistance 
between the back pad and the collar was 
measured. The return earth circuit was com- 
pleted by a spring contact pressing against the 
centre of the shaft at the pulley. The di- 
electric strength of oil was calculated from the 
bulk figures and found to be from }V to $V 
per micro-inch, and the resistance approxi- 
mately 1 megohm per micro-inch per square 
inch. The resistance was measured by a mil- 
liammeter in series with a 1}-V battery. This 
voltage difference could not cause an electrical 
breakdown, providing the oil film was every- 
where thicker than 6 micro-inches. The oil 
films measured were actually very much thicker 
than 6 micro-inches and so a considerable 
nominal factor of safety was allowed. 

This device proved to be very sensitive : 
the resistance started falling before any extra 
drag could be detected on the balance. The 


dotted while the remainder is drawn in fuli. 


FIG. 3—Curve Showing the Relationship between Coefficient of Friction 
and Lubricant Film Thickness for Distilled Water 


maximum. The wheel when dressed very 
roughly gave a coarser finish, and immediately 
after dressing with a carbide “spinner,” a 
still coarser finish of 200-300 micro-inches maxi- 
mum was obtained. Fine finishes were obtained 
either by hand lapping with ‘ rottenstone ” 
and rouge or by superfinishing. The best 
rouge hand-lapped surface had 20 micro- 
inches maximum roughness and a superfinished 
surface had 5-10 micro-inches maximum. 
The degree of finish obtained with the super- 
finisher depended on the choice of stone, and 
for this soft steel, the hardest available was 
used. For some of the specimens the super- 
finisher was not allowed to complete the grind- 
ing and the process was stopped half way. 
Ordinary methods of preparation of speci- 
mens never gave the same all-over roughness : 
the figures varied by about a factor of two from 
place to place, and consequently there was 
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much seatter in the friction and film-breakdown 
results. 

The viscosities of the lubricants are given in 
Table I. 








TaBLe I[ 
Temperature, Viscosity in centipoises 
deg. Fah. Ee ee Sat ee 
Water Paraffin | DTD.44D 
60 1-14 2-8 | 31-0 
120 0-54 1-3 | 9-0 
i 











Each test lasted from 10-15 minutes, so 
there was little time for the faces to get appre- 
ciably warm, and the temperatures of the 
and collar faces were taken equal to that of 
the bulk lubricant. 

The speed was kept constant during each 
run, usually at 350 r.p.m., but it was reduced 
to 69 or 35 r.p.m. if abnormally high loads 
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The points obtained from electrical resistance measure- 
ments are shown by semicircles, and those from fric- 
tional drag measurements by crosses. 


FiG. 5—Correlation Between Maximum Surface Rough- 
ness and Calculated Film Thickness at Initial Contact 


would otherwise have had to be applied to 
obtain breakdown. High loads are experi- 
mentally objectionable as they cause both 
temperature increases in the oil, and mecha- 
nical distortion of the pads. 


Discussion OF RESULTS 


The object of the experiments was to study 
the mechanism of breakdown of the lubricating 
film, and to determine the relation between 
surface finish and the calculated film thick- 
ness of the trailing edge at breakdown. It is 
not possible to obtain any expression for the 
actual film thickness, as at breakdown the 
surface roughnesses are of the same order as 
the film thickness, and there is no obvious 
datum from which it can be measured. Thus 
the term ‘‘ film thickness ’’ denotes the outlet 
film thickness calculated from normal hydro- 
dynamic theory assuming ideally smooth 
surfaces. 

Fig. 2, the graph of frictional drag against 
calculated outlet film thickness, shows that at 
large film thicknesses, H>250 micro-inches, 
the frictional drag was too small to register, 
that is, less than 0-5 oz: the theoretical 
drag was 0-3 oz. Below 140 micro-inches the 
drag increased; at 95 micro-inches it was 
3 oz, and as the film thickness decreased the 
drag increased further, till at about 20 micro- 
inches it rose rapidly to over 14 lb and seizure. 

The humped-shape curve in Fig. 3, although 
unexpected, can be explained simply. When 
the “‘ peaks” of the opposing surfaces first 
come into contact, the frictional drag increases 
rapidly, in this case up to 6 oz, and the observed 
coefficient of friction rises rapidly. The drag, 
shown in Fig. 2, then remains constant for a 
a further decrease in oil film thickness from 70 
to 30 micro-inches, resulting in a drop in the 
coefficient of friction. When the film thickness 
is reduced further, nearly all the surfaces will 
be in contact, and the system will seize, with 
a consequent increase in frictional drag and 
coefficient. 

From a consideration of all the experimental 
data the calculated outlet film thickness at 
seizure is plotted in Fig. 4 against average sur- 
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face roughness. There is very considerable 
scatter in Fig. 6, which is due, not only to 
normal experimental scatter, but also to the 
variation of roughness of the surface under 
test, as however carefully the surface was 
prepared, there was always at least a two-fold 
variation of roughness across the surface. 
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taken through vee belts to a fly-wheel. This 
fly-wheel is keyed to a high carbon steel worm 
shaft mounted on anti-friction bearings enclosed 
within a cast iron gearbox bolted to the end 
frame. The hardened and ground worm on 
the shaft drives a phosphor-bronze worm wheel 
mounted on the main crankshaft. A safety 





UNDERDRIVEN GUILLOTINE SHEAR 


The mean curve, however, is a straight line 
giving a ratio of calculated film thickness at 
seizure to average surface roughness equal 
to two. 

In Fig. 5 the calculated film thickness at 
initial contact and the maximum surface 
roughness are plotted for a number of surfaces. 
The ratio of calculated film thickness at first 
contact to maximum surface roughness is 
approximately three. This is also a measure 
of calculated to actual surface roughness and 
it would suggest that when the surface rough- 
nesses are of the same order as the film thick- 
ness the actual film thickness is one-third of 
the calculated value. 


CONCLUSIONS 


The main result of this work is to show that 
for Michell pads there is a definite relation 
between surface roughness of the rubbing sur- 
faces and the calculated outlet film thickness 
(a) at seizure and (b) at the point where initial 
metal to metal contact occurs. It was also 
found that substantially the same results 
occurred with either aqueous lubricant, para- 
ffin or light oil. 

The system seized when the outlet film thick- 
ness was equal to double the average surface 
roughness, and initial contact started when 
the film equalled three times the maximum 
(fifteen times the average) surface roughness. 

When the steel collars were finely finished 
the surfaces sometimes seized on initial con- 
tact. Thus it may be possible to finish a 
surface too finely or incorrectly. 





A Guillotine Shear 


A NEW guillotine shear which has been 
developed by the Bronx Engineering Company, 
Ltd., of Lye, near Stourbridge, is illustrated in 
the engraving above. It is designed to shear 
mild steel plates up to 8ft long by }in thick. 
An interesting point in the construction of this 
machine, which is of the underdrive type, is 
the transmission of the drive through a worm 
and worm wheel. 

The machine is driven by a 12} h.p. motor 
mounted on the end frame, and the drive is 


type, pedal-operated dog clutch, also enclosed 
and running in oil in the gearbox, has its driving 
member attached to the worm wheel and is 
keyed to the crankshaft. The clutch member 
has internal and external cut teeth which make 
fine adjustment possible for the correct throw 
out of a roller-operated cam. This mechanism 
is so designed that the beam cannot fall even 
when the brake is completely released. 

The working particulars of the shear are as 
follows :— 


Cutting strokes per minute... ... ... ... 30 
Front gauge range aaa), ates 4in to 33in 
Back gauge range... ... ... ... ... «.. Qin to 24in 
Distance from hold-down to blade edge ..._ lin 
Gap in housings ... ... ... .«. .. «+ Sin 
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WoriLD CONFERENCE ON Roap TRANSPORT.— 
The Ministry of Transport states that international 
traffic rules, standard road traffic signs, and a 
standard form of driving licence are among the 
provisions suggested for inclusion in a proposed 
new convention, which is to be considered by a 
World Road Conference, to be held in August 
next. The draft convention has been prepared 
by the Road Transport Sub-Committee of the 
Inland Transport Committee of the Economic 
Commission for Europe, and is the outcome of 
discussions between experts from the United 
Kingdom and other European countries, the United 
States, and five international non-governmental 
organisations. Among other matters covered by 
the draft convention are rules of the road, the 
conditions to be fulfilled by motor vehicles and 
drivers in international traffic, including regis- 
tration and safe mechanical condition, and the 
minimum technical equipment of motor vehicles, 
trailers and cycles. These conditions are designed 
to facilitate the development of international road 
traffic and to promote road safety. It is explained 
that the provisions of the draft convention do not 
represent the unanimous views of the delegations, 
and do not bind their governments. Reservations 
made by various delegations have been recorded 
in the reports of the meetings of the experts, 
which have been sent to the governments of the 
countries invited to the world conference. The 
Ministry of Transport is sending copies of the draft 
convention to interested associations and organi- 
sations in this country for their observations. 
It is intended that the proposed new convention 
shall replace and bring up-to-date the three existing 
Conventions on Road Traffic (1926), Motor Traffic 
(1926), and the Unification of Road Signals (1931). 








Iron and Steel Production 


Although the Easter holiday fell 
during the month of April, the output of steel 
ingots and castings averaged 304,900 tons a 
week, which represented an annual rate of 
production of 15,854,000 tons. In April 
last year—when the Easter holiday did not 
intervene—steel output was running at an 
annual rate of 15,283,000 tons. 


Pig iron output last month was affected: 


by the number of furnaces being relined, but 
it nevertheless averaged 178,600 tons a week, 
which was equal to an annual production rate 
of 9,288,000 tons. In April, 1948, pig iron pro- 
duction was at an annual rate of 9,433,000 tons. 


Industry and Employment in Scotland 


The third annual review of the main 
developments and trends in the economic 
affairs of Scotlard was published as a White 
Paper (Cmd. 7676, H.M. Stationery Office) 
at the end of last week. It relates to the 
year 1948, and surveys fairly fully the progress 
made in Scottish industries. 

Dealing with the coal-mining industry, 
the report directs attention to the short-term 
programme of the Scottish Division of the 
National Coal Board, the main feature of which 
is the establishment of a number of surface 
drift mines, which can be brought to the point 
of maximum production sooner than is pas- 
sible with normal deep-mine sinkings. Thirty 
of these surface drift mines have been planned 
and by the end of last year twenty-three were 
in production. During the year, the report 
notes, the total output from these new mines 
was 560,000 tons of coal, much of which was 
produced at a high rate per manshift. Of the 
iron and steel industry, the report says that 
‘ the Scottish furnaces are now fed with foreign 
ore mainly imported from Sweden, Sierra 
Leone, and French North Africa. In the first 
eleven months of 1948, Scotland consumed 
about 13 per cent—or 7,800,000 tons—of the 
total consumption of imported ores. The 
monthly production last year of all grades 
of iron castings was 32,500 tons, which was 
about the same as in 1947. It is stated that 
throughout last year plenty of Scottish coke 
was available for use in iron foundries, and 
that there was some improvement in supplies 
of scrap iron both from United Kingdom and 
overseas sources. Other matters mentioned 
in the review of Scotland’s industries are that 
the output of shipping from Scottish yards 
last year was 496,069 gross registered tons, 
or 40 per cent more than from the same yards 
in 1947; and a steady demand during the 
year, both from home and overseas sources 
for the products of the general engineering 
industry. On this last matter, however, the 
report observes that the most troublesome 
material shortages were those of steel and iron 
and steel castings, and among labour prob- 
lems the small intake of apprentices to the 
engineering trades caused grave concern. 

A chapter of the report, headed “‘ Population 
and Employment,”’ shows that in July, 1948, 
the level of employment among persons pre- 
viously insured against unemployment was 
about 1,603,000, an increase of 21,000 compared 
with July, 1947. During the whole of 1948, 
there were reported in Scotland 173 stoppages 
of work, through trade disputes, for all indus- 
tries except coal-mining, involving the loss of 
214,572 man-days, compsred with 371,326 
in 1947. In the coal-mining industry last year, 
406 stoppages of work were reported, involv- 
ing a loss of 96,139 man-days, compared with 
243,721 in the preceding year. 


The International Nickel Company of 
Canada, Ltd. 


In the course of his chairman’s address 
at the recent annual meeting of the Inter- 
national Nickel Company of Canada, Ltd., 
Mr. Robert C. Stanley, commented on the 
continued high demand for nickel. He said 
that the company’s world sales of nickel in 
all forms during 1948 were 240,098,274 Ib, 
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compared with 205,278,868 lb in 1947, and 
over 90 per cent of last year’s total was con- 
sumed in the U.S.A., Great Britain and 
Canada. 

Mr. Stanley pointed out that wartime de- 
mands had placed a heavy drain on the ore 
reserves of most metal producers, and, in the 
ease of nickel, the necessity of mining under- 
ground ores of considerably lower grade than 
in the pre-war years had resulted in an upward 
trend of costs. That trend, he added, had 
been further accentuated by the increased cost 
of supplies, services and labour. In spite of the 
many plant and process changes introduced 
to effect economies, an upward revision in 
the price of nickel had become necessary. 
The price for electrolytic nickel from the 
company’s Port Colborne refinery, Mr. Stanley 
explained, had therefore been increased last 
July in the U.S.A. to 40 cents a pound, the price 
which prevailed prior to 1921. At the same 
time the United Kingdom price had been 
increased to £224 per long ton. 

Mr. Stanley also reported that the demand 
for copper remained firm throughout last year. 
The company’s sales of refined copper in 1948 
totalled 219,130,830 lb, compared with 
220,671,157 lb in 1947, about 52 per cent of 
the total being sold in Canada, and the remain- 
ing 48 per cent exported. 


Iron and Steel Craftsmen’s Wages 


At the end of last week it was stated 
that a wage claim, submitted recently by the 
National Joint Trade Union craftsmen’s com- 
mittee in the iron and steel industry, had been 
rejected by the Iron and Steel Trades Em- 
ployers’ Association. The claim was for a 
consolidated wage rate of £6 15s. a week for 
craftsmen in the iron and steel industry 
employed on a forty-four-hour normal working 
week, and a minimum tonnage basis of 10s. 
The claim involved about 20,000 workers 
belonging to nine unions represented on the 
craftsmen’s committee. 

On Monday last the committee met in Man- 
chester to discuss the Employers’ Association’s 
rejection of the claim. It is reported that a 
decision was taken to approach the employers 
for agreed terms of reference for submission 
to an industrial court. Should the two sides 
be unable to agree on terms of refererce, the 
unions affected will submit the dispute to the 
Ministry of Labour. 


The Confederation of Shipbuilding and 
Engineering Unions 

The annual meeting of the Confedera- 

tion of Shipbuilding and Engineering Unions 

will open in Belfast on Tuesday next, May 

17th, and will continue until Friday, May 20th. 

In addition to the presentation and discussion 

of the annual report and the reports of the 

engineering, shipbuilding and railway sub- 

committees, fifteen resolutions are to be sub- 
mitted by the various affiliated unions. 

The first of these resolutions advocates the 
nationalisation of the shipbuilding industry 
and the decasualisation of the ship-repairing 
industry, and suggests that the Confederation’s 
executive council should be authorised to 
prepare suitable proposals. Another resolu- 
tion—submitted by the Amalgamated Engi- 
neering Union—urges the executive council 
to continue to bring all pressure to bear to 
see that the “‘ Plan for Engineering ” is trans- 
formed into practical action. An amendment, 
proposed by the Association of Engineering 
and Shipbuilding Draughtsmen, calls for the 
more effective planning of the engineering indus- 
try, and requests that the Confederation’s 
executive should make an examination to 
determine which sections of the engineering 
industry are appropriate for nationalisation ; 
in which sections it would be appropriate to 
establish Development Councils, in which 
sections it would be appropriate to establish 
non-statutory advisory bodies representative 
of management and workpeople, and which 
sections could, at this stage, be left freely in 
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private hands. A further resolution on nation,. 
lisation is to be put forward by the Amal. 
gamated Union of Foundry Workers, which 
considers that ‘“ any legislative programme for 
the next Parliament’ would be incompleie 
unless it includes a scheme for the nationalis:.- 
tion of the engineering and founding indus. 
tries, with particular regard to those sections 
which are basic to Britain’s economy.” 

Only one resolution relates specifically to 
wages. It comes from the Amalgamated 
Engineering Union and endorses the decision 
taken at the Confederation’s February quarterly 
meeting ‘‘to advance positive, practical steps 
to be taken to secure a new wages structure,” 


The Association of Supervisors’ Discussion 
Groups 
The sixth annual conference of the 
Association of Supervisors’ Discussion Groups 
was held in London on Saturday last, and was 
attended by over 500 supervisors, many of 
whom were representative of various sections 
of the engineering industry. The Association, 
it may be mentioned, is the parent body which 
co-ordinates the work of supervisors’ discus- 
sion groups throughout the country, groups 
which for the most part came into being during 
the war to assist the training of supervisors in 
the technique of industrial administration. 

Mr. A. J. D. Hampton, chairman of the 
Association, presided at the conference, the 
theme of which was “‘ Duties and Responsi- 
bilities.” An introductory address was de- 
livered by Lieut.-Colonel L. Urwick, vice- 
chairman of the British Institute of Manage- 
ment, who expressed the view that tremen- 
dously increased industrial productivity could 
be achieved in this country if every manager 
and every foreman was really trained for his 
job in such a way that he could persuade every 
worker to give of his best. Machines in the mass 
Colonel Urwick said, could not be used as the 
basis of culture without a very intimate and 
exacting social discipline. The more intricate 
the machines, the more precise must be the 
discipline, and he feared that not one worke: 
in a thousand understood the “ intricate dis- 
cipline”” which the technical necessities of 
modern industry demanded. 

A talk on “ Duties and Responsibilities ”’ 
was then given by Mr. W. H. Daniels, personnel 
manager of the Vickers-Armstrongs Super- 
marine works, who admitted that it was not 
easy, amidst the wide variety of opinions which 
existed on the subject, to simplify and to tabu- 
late the duties and responsibilities of manage- 
ment, At no time in this country’s industrial 
development had commerce and _ industry 
existed on such an inter-communal basis as 
they did to-day. Managements, Mr. Daniels 
asserted, with a closed mind to the social 
changes and technical developments which 
were taking place must soon have closed doors. 
Nevertheless, a wider consciousness of social 
responsibility did not diminish the stature 
of management. On the contrary, Mr. Daniels 
considered it had a great deal to do with creat- 
ing loyalty and morale within an industry 
and with establishing that industry in its 
appropriate setting in the community. Indus- 
try, Mr. Daniels suggested, was an amorphous 
organism, full of unpredictable elements, and 
as fluid as a river in flood. The management, 
the manipulation of a business undertaking 
on that tide of human effort made it necessary 
for captain and crew to be fully aware of their 
functions and duties. Management to-day, 
Mr. Daniels went on to say, had the responsi- 
bility of leading a better educated, a better 
informed, and a more enlightened type of 
worker than had obtained at any stage in our 
history. 

At an afternoon session, Dr. J. A. Purser, 
of the Roffey Park Rehabilitation Centre, 
addressed the conference on ‘‘ Human Rela- 
tions in Industry in Relation to Supervision,” 
and, finally, the day’s proceedings were summed 
up by Mr. W. T. Pope, of the Woolwich Centre, 
of the Association. 
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French Engineering News 
(From our French Correspondent) 


The first ten 94 h.p. and 130 h.p. bulldozers 
to be delivered under the Marshall Plan have 
arrived in France and will be used on the con- 
struction of two canals, one at Donzére- 
Mondragon and the other at Ottmarsheim. 
The canals will supply water to two hydro- 
electric plants, with a combined capacity of 
2,900,000,000kWh a year. 


* * * 


Increases in traffic on the electrified sections 
of the 8.N.C.F. necessitate the provision of new 
rolling stock. At present trains generally con- 
sist of five coaches, each 44-20m in length, 
of which two are motor-driven. New rolling 
stock will comprise articulated 36:62m units, 
which can be automatically coupled to form 
trains of one, two or three three-car units, 
when platforms have been lengthened. Each 
unit will comprise three carriage bodies on 
four bogies, driven by two groups of two 90 
h.p. motors. There will be a driving cab at 
each end of each unit, the unoccupied cab 
(at the rear) being at the disposal of passengers. 
Weight will be reduced by 25 to 30 per cent ; 
seats will be more comfortable and doors larger, 
while ventilation will be improved. The first 
articulated trains are expected to be in service 
in 1952. 

* *~ * 


Engineers are at present engaged on the 
improvement of handling installations at the 
port of Dunkirk. Four Paindavoine cranes, 
now being installed, will shortly be in service, 
in addition to eight already working. Twenty 
5-ton Clyde cranes will be installed within the 
next few months, and at the beginning of 1950 
eight 6-ton cranes, which are now under con- 
struction, will be working. Other handling 
plant planned includes two 3-ton Breguet 
cranes, two 6-ton Clyde cranes, four Colby 
cranes, and two small Caillard cranes. The 
lifting speed adopted for the Dunkirk cranes 
is 1-20m per second. The Paindavoine cranes 
are fabricated by are welding, a speciality 
of the Paindavoine factories. 

* * * 


Two out of eight trawlers under construc- 
tion at the Ateliers et Chantiers de France 
have now been put into service, and the remain- 
der are expected to be completed shortly. 
Construction of a tanker has started, the 
16,500-ton ‘“‘ Du Bellay,” which has a diesel 
engine giving a speed of 14 knots. A passenger 
vessel, the ‘‘ Flandres,” which is under con- 
struction, is 181m long, 24-2m wide, and draws 
7:99m, giving @ maximum displacement of 
20,285 tons. It will have two geared turbines, 
developing 44,000 h.p., for a speed of 23 knots. 
It will be launched next year. The Ateliers 
is also to construct a new welding shop, to 
accommodate 350 welders, instead of the 190 
now employed. 


* * * 


Some figures have been given for the rail- 
car service linking the Loire and Rhone val- 
leys. The route is over undulating country, 
varying from 499m to 1050m altitude. During 
3750 hours’ service the railcar consumed 
52,500 litres of fuel oil, carried 120,000 pas- 
sengers and 410,000kg of luggage. Over the 
same journey @ locomotive would have required 
3750 tons of coal and 19,000,000 litres of 
water. The railcar is of the Bilfard type and 
is driven by a 150 h.p. Willéme engine. 


* * * 


Speaking recently on the future of Char- 
bonnages de France, its President, Monsieur 
Audibert, pointed out that France was a 
country of poor coal, which was also difficult 
to exploit. Only about one-quarter of the 
national coal was used for coke manufacture, 
although a change in the steel industry might, 
in the future, increase that percentage. The 


future, he said, lay with the development of 
mechanisation. American equipment had not 
proved entirely satisfactory and the French 
were now searching for mechanical equipment 
and exploitation methods best suited to French 
mines. 
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Notes and Memoranda 


Rail and Road 


NIGERIAN Rattway EquipMenT.—The Colonial 
Office reports that Nigerian Railways have recently 
received five new British and ten new Canadian 
main line locomotives. These engines will assist 
in the clearance of the accumulated stocks of 
ground nuts from Northern Nigeria. In addition, 
more than 120 new 20-ton wagons have been 
despatched to Nigeria in the past two months. 
The wagons will have to be assembled on arrival, 
but it was hoped that at least fifty of them would 
be in operation by the end of April. Rail transport 
of ground nuts in the t three months is said 
to have averaged 30,000 tons a month and the 
intention is to increase the despatch to 38,000 
tons a month as the new locomotives and wagons 
come into operation. 

Scortish Recion’s New Train SERVICES.— 
The Scottish Region of British Railways has 
announced the reintroduction, on May 23rd, 
of non-stop runs between Glasgow and Edinburgh 
and London and a new train from Glasgow to Oban 
over an entirely new route. The 10 a.m. ‘“ Royal 
Scot’ between Glasgow (Central) and London 
(Euston) will run the 401} miles non-stop and arrive 
at Euston at 6.20 p.m. A non-stop train to be 
named “The Capitals Limited,” is being intro- 
duced between Edinburgh (Waverley) and London 
(King’s Cross). It will leave Edinburgh (Waverley) 
at 9.45 a.m., fifteen minutes ahead of “ The Flying 
Scotsman,” and is scheduled to cover the 393 
miles to reach King’s Cross at 5.45 p.m. A through 
portion of this new train will leave Aberdeen at 
5.55 a.m. The new Glasgow-Oban train will run via 
Helensburgh, the Gareloch, Loch Long and Loch 
Lomond. The routing of the train is a departure 
from traditional practice, but it is claimed that 
its introduction marks a development of the 
integration of railway operation in Scotland. 


Air and Water 


SwEDEN’s MERCANTILE Marine.—The Swedish 
Shipowners’ Association states that at the end 
of last year Sweden’s mercantile marine consisted 
of 2204 vessels, aggregating 2,057,304 gross tons. 
The Association also reports that Swedish ship- 
yards last year achieved a new production record 
by completing seventy-six ships, aggregating 
433,007 tons. 

THE FatsterBo CanaL.—According to The 
Anglo-Swedish Review, the Swedish Minister of 
Communications has proposed that Falsterbo 
Canal, which cuts through the extreme southern 
tip of Sweden at the Sound, should be repaired 
and rebuilt during the next four or five years. 
The cost of the work is expected to be about 
3,900,000 kronor. 


Miscellanea 
JoxE Stocxs.—The Parliamentary Secretary to 
the Ministry of Fuel and Power has stated that 
coke stocks in Great Britain at mid-April were 
1,780,000 tons. This was about 100,000 tons less 
than the quantity held in stock at the same time 
last year. 


VEHICLE-ACTUATED TRAFFIC SIGNALS aT “ BANK 
Comptex,’’ Lonpon.—The “ electro-matic ”’ vehi- 
cle-actuated traffic signals at the “ Bank Com- 
plex,” London, are described in a booklet pub- 
lished by the Automatic Telephone and Electric 
Company, Ltd., Liverpool, in the form of a reprint 
of an article by E. ey which appeared in the 
“Strowger Journal,’ Vol. VI, No. 3, August, 
1948. 

BUILDING AND ENGINEERING EXHIBITION.— 
The Building and Engineering Exhibition (Equip- 
ment and Materials) will be opened at the Old 
Horticultural Hall, Westminster, London, S8.W.1, 
at 4 p.m., on Monday next, May 16th. It will be 
open daily from 9.30 a.m. until 6.30 p.m., except 
Sundays, and will close at 4 p.m. on Friday, May 
27th. The Exhibition deals particularly with 
light building and light engineering equipment, 
materials, services and products. 

Osirvuary.—We have learned with regret of the 
following deaths: Mr. John E. Cohen, founder 
and managing director of the Colchester Lathe 
Company, Ltd., on May Ist, aged seventy-four ; 
Mr. Andrew Climie, secretary of Drysdale and Co., 
Ltd., on April 27th, aged sixty; Mr. Richard 
Edwin Hattersley, chairman and managing direc- 
tor of Hattersley (Ormskirk), Ltd., on May 2nd, 
and Colonel W. E. Walker, C.B.E., of Vickers- 
Armstrongs, Ltd., on April 14th, aged sixty- 
three. 





CHEMICAL ENGINEERING RESEARCH.—At its last 
meeting, the Advisory Council of the Department 
of Scientific and Industrial Research agreed to the 
appointment of a committee, under the chairman- 
ship of Mr. H. W. Cremer, to review the needs for 
research in the field of chemical engineering. The 
membership of the committee will be announced 
shortly and the terms of reference are set out as 
follows : “* to review the needs for research in chemi- 
cal engineering and the extent to which they can 
be met by existing research establishments.” 


B.E.A. anp N.C.B. PLant anp EQuIPMENT.— 
The British Electricity Authority and the National 
Coal Board are in future to be fully responsible 
for progressing their own requirements of plant, 
machinery and equipment. The emergency arrange- 
ments made at the time of the fuel crisis in 1947, 
under which the Ministry of Supply undertook this 
progressing, have now been terminated. The 
Ministry of Supply will still be responsible, however, 
for general sponsorship of the industries concerned 
as part of its responsibility for the engineering 
industry. 

THe Nationat Puysican Lasoratory.—The 
National Physical Laboratory, Teddington, is 
holding an “open day” on Thursday, May 26th, 
from 2.30 to 6 p.m., to which representatives of 
industrial organisations are being invited. By 
this means an opportunity is provided for repre- 
sentatives of industry to see the wide range of 
scientific research and investigational work under- 
taken at the laboratory and a number of tickets 
is being reserved for postal applications. Accre- 
dited representatives of industrial organisations 
who would like to visit the laboratory and who are 
not aiready in contact with its work are invited 
to apply to the Director, National Physical Labo- 
ratory, Teddington, Middlesex, not later than 
May 14th. 


Economy IN THE USE oF CEMENT.—Some months 
ago the Minister of Works appointed a committee 
composed of representatives of Government depart- 
ments, local authorities, professional and trade 
associations, trade unions and research institutions, 
to examine the possibilities of effecting economies 
in the use of cement. As a result of interim reports 
made by sub-committees of this body, two economy 
memoranda have been prepared and are now avail- 
able. They are entitled ‘‘ Use of Cement in Housing 
and Small-Scale Building,” and “‘ Use of Cement in 
Engineering and Large-Scale Building.” Copies 
will be sent free to builders, architects, engineers, 
and other interested parties on application to the 
Ministry of Works, Room 611, Lambeth Bridge 
House, London, 8.E.1. In Scotland application 
should be made to the Ministry’s Scottish Office, 
at 122, George Street, Edinburgh. 


“THE INFLUENCE OF Parnt.’”—The leading 
article in our issue of March 22nd, entitled ‘‘ The 
Influence of Paint,” has elicited from Holland and 
Hannen and Cubitts, Ltd., 262, Grays Inn Road, 
London, W.C.1, a letter in which attention is drawn 
to a service which is said to go considerably further 
than “ the mere application to surrounding pillars, 
walls and ceilings of a nice, clean coat of paint.” 
Some months ago the firm established a specialist 
unit to develop the science of industrial colour, 
allied to correct illumination in building interiors. 
The organisation has been formed by arrangement 
with the British Colour Council, whose art director, 
Mr. Robert F. Wilson, is consultant on all colour 
schemes undertaken by the firm. A short brochure 
has been prepared by the firm, dealing with the 
application, of industrial colour schemes and lighting, 
which should be of interest to all who are considering 
brightening their surroundings. It is available free 
of charge on application to the firm. 

*““NicKEL In Non-Ferrovus Castines.”—The 
Mond Nickel Company has recently issued a new 
handbook entitled ‘“ Nickel in Non-Ferrous Cast- 
ings.” This excellent publication is of a size handy 
for the pocket and is of loose-leaf form, so that 
sections may be added or revised as further informa- 
tion becomes available. The book provides data 
covering all aspects of the production, properties 
and applications of the various types of nickel- 
containing castings, and it will be of service to 
founders, metallurgists and engineers. Tables 
giving composition, mechanical properties and 
applications of the alloys provide a wealth of data 
in a small compass. Further sections deal with 
inspection methods, founding of nickel bronzes, 
nickel silver foundry practice, castings in 70/30 
cupro-nickel and precision casting. There is also a 
section giving useful general information. Copies 
are available free of charge by application from 
business address to the Mond Nickel Company, 
Ltd., Sunderland House, Curzon Street, London, 
W.1. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Engineer Buyers and Representatives Association 

Tues., May 24th—LonpoN anp HoME CovunNTIES 
Branco : Feathers Hotel, Broadway, Westminster, 
§.W.1, “The Technique of Welding,” Dudley Part, 
‘ p-m. 





Incorporated Plant Engineers 

Wed., May 18th.—WesteRN Brancu : Grand Hotel, 
Bristol, ‘‘ Safety Requirements for Electrical Installa- 
tions Within the Scope of the Factory Act of 1947,” 
H. G. Frampton, 7.15 p.m. 

Thurs., May 19th.—LIvERPooL anp N. WALES BRANCH : 
Liverpool Engineering Society, 9, The Temple, Dale 
Street, Liverpool, “The Use of Steam for Preserve 
Manufacture,’ J. P. Harris; ‘‘ Adjusting the Load 
Balance on a Multi-Cylinder Diesel Engine,” R. Peach, 
7.30 p.m, 


Institute of Industrial Supervisors 
Thurs., May 19th.—Smetuwick Section : Chance Tech- 
Coll., Crocketts Lane, Smethwick, ‘ Functional 
Control,” Graham Satow, 7 p.m. 


Institute of Refrigeration 
Tues., May 17th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, “‘ The Use of 
Refrigeration for Low-Temperature Applications in 
Wartime,” John A. Stonebanks, 5.30 p.m. 


Institute of Road Transport Engineers 
Tues., May 17th.—Works Visit to Duple Motor Bodies, 
Ltd., Hendon, 2.30 p.m. 
Thurs., May 19th—N.E. CENTRE Demonstration 
Visit to British Oxygen Company, Leeds, 7 p.m. 


Institution of Civil Engineers 
Tues., May l7th.—Great George Street, Westminster, 
8.W.1, “The New Hawkesbury River Railway 
Bridge, New South Wales, Australia,” A. C. Fewtrell, 
5.30 p.m. 


Institution of Electrical Engineers 

Sat., May 14th—N. Miptanp Srupents’ SEcTION : 
Yorkshire Eleetricity Board, Ferensway, Hull, “ Elec- 
trical Annealing Furnaces,” P. H. Sinclare, 2.30 p-m. 

Sat., May 2lst—N. Miptanp StupeEnts’ SEcTION 
Yorkshire Electricity Board, Whitehall Road, Leeds, 
Annual General Meeting, 2.30 p.m. 

Mon., May 23rd.—LonpDon StuDENTs’ SEcTIon : Savoy 
Place, Victoria Embankment, W.C.2, Annual General 
Meeting, 7 p.m. 


Institution of Mechanical Engineers 

Tues., May 31st to Thurs., June 2nd.—Liverpool Summer 

Meeting. 
Institution of Mining and Metallurgy 

Thurs., May 19th.—-Geological Society, Burlington 
House, W.1, Annual General Meeting, Part I (mem- 
bers), 4 p.m. ; Part IT (open), Awards and Presidential 
Address, 5.15 p.m. 


Old Centralians 


To-day, May 13th.—Chez Auguste Restaurant, 47, Frith 
Street, W.1, luncheon, “‘ Soviet Russia To-day and 
the Red Army,” General M. B. Burrows, 1 p.m. 


Society of Chemical Industry 
Thurs., May 19th.—Gas Industry House, 1, Grosvenor 
Place, 8S.W.1, Annual General Meeting, 6 p.m. 





“L.S.E. ENGINEERING BULLETIN.”—The first 
issue of a new series of the L.S.E. Engineering 
Bulletin contains an interesting account of the 
development since 1883 of Laurence Scott and 
Electromotors, Ltd., and its products, from the 
early form of Paris and Scott’s dynamo down 
to the modern a.c. motor. Achievements that 
have since become historic are recalled by some 
of the illustrations, which include the first search- 
light (1891); a two-rate electricity meter of the 
same year; the famous “ Norwich Shiplighter ” 
and a dynamo lighting set, which gave the firm 
its introduction to marine electrical engineering. 
Turning to the early nineteen-hundreds, other 
illustrations show Admiralty capstan motors (1905), 
the company’s first ship’s electric winch (1902) and 
the first of the tandem sets made in 1908 for the 
““C” class submarine. In 1927 Laurence Scott and 
Co. amalgamated with Electromotor, Ltd., of 
Manchester, to form the company under its present 
title, and at the same time entered the market for 
a.c. motors. Later, with the growth in the size of 
power station generating plant and auxiliaries, 
came @ demand for a satisfactory variable-speed 
a.c. commutator motor, and the firm entered this 
field in 1938. Since the war the company has 
redesigned almost the whole of its a.c. and d.c. 
equipments, die cast rotors have been adopted 
for the smaller a.c. motors, and technical progress 
has been made with dynamic braking, rapid reversal 
and increased speed range to suit the modern 
requirements of textile, paper, rubber and plastics 
making machinery. 
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Personal and Business 


Miz. C. R. Matcorm has been appointed a direc- 
tor of Murex, Ltd. 


Srr Joun Morison has been elected a director 
of Guest, Keen and Nettlefolds, Ltd. 


THe Ministry oF Suppty states that Mr. A. H. 
Searl has been appointed to succeed Mr, A. G. 
Charles as Director of Non-Ferrous Metals. 


Mr. H. P. Porrs, M.I.Mech.E., has been ap- 
pointed sales director of B.S.A. Tools, Ltd., Burton 
Griffiths and Co., Ltd., and the Index Automatic 
Machine Company., Ltd. 


THe Roya Society or ARTs announces that 
Mr. Alfred B. Read has been elected Master of 
the Faculty of Royal Designers for Industry in 
succession to Mr. Gordon Russell, whose two-year 
term of office expires at the end of June. 


THE Mipitanp Bricut Drawn STEEL AND ENGI- 
NEERING Company, Ltd., has purchased the Bir- 
mingham business of Wilcox and Lines, Ltd., 
specialists in the manufacture of hot stampings 
and pressings in brass and light alloy metals. 


Mr. C. E. Knicut has resigned his appointment 
as assistant director of the Combustion Engineering 
Association and as secretary of the Underfeed Stoker 
Makers’ Association. Mr. Arthur Coe, director of 
the Combustion Engineering Association, has been 
appointed secretary of the Underfeed Stoker 
Makers’ Association. 


Bennis ComsBustion, Ltd., announces the forma- 
tion of a subsidiary company, known as Bennis 
Mechanisations, Ltd., to take over and develop 
the business hitherto carried on by Richard Crittall 
Mechanisations, Ltd., at Fenton, Stoke-on-Trent. 
Mr. F. C. Cooper, formerly director and general 
manager of Richard Crittall Mechanisations, Ltd., 
will continue in those capacities with the new 
company. 

DEWRANCE AND Co., Ltd., has opened a branch 
office for the North-Eastern area, covering North- 
umberland, Durham and Cumberland, at 23, 
Grey Street, Newcastle-upon-Tyne, 1 (telephone, 
Newcastle 21147), under the direction of Mr. 
W. I. Ferguson. The company also states that its 
Manchester branch office has been transferred to 
10, Corporation Street, Manchester, 4 (telephone, 
Blackfriars 9283). 





Catalogues 


T. Norton anv Co., Carver Street, Birmingham, 1.— 
Press shop equipment catalogue No. 6/47. 

BritisH TIMKEN, Ltd., Duston, Northampton.—Book- 
lets describing Timken tapered roller bearings. 

C. Ryan anv Co., 2-20, Pancras Street, London, 
W.C.1.—*‘ Ryan’s Pocket Price List,” Section M. 


British [npusTRIAL Piastics, Ltd., 1, Argyll Street» 
W.1.—Booklet entitled ‘“‘ The Ultimate in Precision.” 


MUIRHEAD AND Co., Ltd., Beckenham, Kent.— 
Bulletin No, B-633-A, dealing with ‘‘ Magslip ” pointers, 
LEE OF SHEFFIELD, Ltd., P.O. Box 54, Sheffield.- 
Illustrated catalogue describing the company’s products. 

Lincotn Evecrric Company, Ltd., Welwyn Garden 
City, Herts.—Leaflet describing the new MFS face shield. 


ScopHony-Barrp, Ltd., Lancelot Road, Wembley, 
Middx.—Leaflet No. F/10, describing Scophony Minor 
electric fan. 

Hicu Duty Attoys, Ltd., 89, Buckingham Avenue, 
Slough.—Booklet dealing with aircraft stampings in 
hiduminium. 

Bretmos Company, Ltd., Bellshill, Lanarkshire.— 
Leaflet No. 1320, describing a range of industrial motor 
starting pillars. 

NorTHERN ALUMINIUM Company, Ltd., Banbury, 
Oxfordshire. — Booklet describing Noral aluminium 
building sheets. 

Quasi-Arc Company, Ltd., Bilston, Staffs.—Pocket 
guide giving brief details of Quasi-Arc electrodes, welding 
sets and accessories. 

Duntop SpeciaL Propvucts, Ltd., Fort Dunlop, Bir- 
mingham.—Illustrated pamphlets dealing with flexible 
transmission couplings. 

Power-Gas Corporation, Ltd., Parkfield Works, 
Stockton-on-Tees.—Pamphlet entitled ‘‘P.G. Carbu- 
retted Water Gas Plant.”’ 

NEGRETTI AND ZamMBRA, Ltd., 122, Regent Street, 
London, W.1.—Illustrated catalogue entitled ‘‘ Mercury 
in Steel Thermometers.” 

SENTINEL (SHREWsBURY), Ltd., Shrewsbury.—lIllus- 
trated leaflet describing Sentinel-Ganz two-cylinder 
industrial diese! engines. 

ELEcTROPOWER Company, Ltd., Kingsbury Works, 
Kingsbury Road, London, N.W.9.—Booklet describing 
a range of geared motors. 

Nuway MANvFACTURING Company, Ltd., Endurance 
Works, Coalport, Shropshire.—Leaflet dealing with 
Nuway industrial matting. 
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ELEecTRICAL PowER ENGINEERING ComPaNny (B’ham), 
Ltd., Bromford Lane, Birmingham, 8.—Trade_ |/st 
No. 1248, direct-current motors. 

British ALUMINIUM Company, Ltd., Salisbury House, 
London Wall, E.C.2.—Brochure dealing with “ Rigida| 
Corrugated Aluminium Sheet.” 

Barmar, Ltd., Barimar House, 22-24, Peterborough 
Road, Fulham.—Booklet describing a wide range of 
welding repairs to broken machinery. 

Coventry Cimax Enatnes, Ltd., Widdington Road 
Works, Coventry.—Illustrated booklet showing some 
Coventry Climax fork-lift trucks at work. 

BrItTIsH JEFFREY-D1amMonpD, Ltd., Wakefield, Yorks,— 
Folder No. 1468, detailing recommended and approved 
lubricants for B.J.D. mining machinery. 

Wartrorp Instruments, Vale Road, Watford. 
Catalogue describing the stroboscopes made by the con 
pany, entitled “‘ Industry's Third Eye.” 

METROPOLITAN-VICKERS ELEcTRICAL Company, Ltd., 
1, Kingsway, W.C.2.—Illustrated folder describing tho 
Metrovick 8.0. 50 all-enclosed ‘‘ Perspex ”’ lantern. 

W. Epwarps anp Co. (Lonpon), Ltd., Worsley Bridge 
Road, Lower Sydenham, 8.E.26.—Leaflets dealing wit! 
the ‘‘Speedivaec ISP30’’ pump and the ‘ Speediva 
2820.” 

GENERAL Etecrric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2.—Catalogued price list 0! 
G.E.C, torches, cycle lamps, hand lamps, and lightiny 
batteries. 

AcHEsOoN CoLtorps, Ltd., 9, Gayfere Street, West- 
minster, London, 8.W.1.—Industrial Bulletin No. 96, 
providing information on assembly lubrication ani 
running-in. 

GRIFFIN AND TaTLocK, Ltd., Kemble Street, Kings- 
way, London, W.C.2.—Catalogue describing modern 
laboratory apparatus, as exhibited at the British-Indus 
tries Fair, 1949. 

Yarrow anv Co., Ltd., Scotstoun, Glasgow.—Lllus- 
trated brochure dealing with the three main types ot 
Yarrow vessels: shallow-draught vessels, passenger and 
cargo vessels, warships. 

Acar, Ltd., 35, New Broad Street, London, E.C.2.— 
“Alar” data sheet describing the properties and 
characteristics of four of the more common aluminium 
alloys used for cast pistons. 

UnItTep STEEL Compantes, Ltd., 17, Westbourne Road, 
Sheffield, 10.—Brochure describing the production of 
hot-rolled strip at the subsidiary company of United 
Strip and Bar Mills, Sheffield. 

J. Cotuts anv Sons, Ltd., Regent Square, Gray’s Inn 
Road, London, W.C.1.—List No. 238, describing the 
“ MotaVeyor, powered belt conveyor in unit and multi- 
unit types; and List No. 236, illustrating the Collis 
stacker. 

BRAYSHAW FURNACES AND Too3s, Ltd., Belle Vue 
Works, Manchester, 12.—List LA7, oven furnaces heated 
by electricity. List, LB4, hardening furnaces for high- 
speed steel. List LC2, salt bath furnaces heated by 
electricity. List LD3, pot furnaces for metal melting. 
List LE2, forced convection furnaces heated by elec- 
tricity. 





Contracts 


British ELECTRICITY AUTHORITY announces that 
during the past month contracts have been placed 
for generating station, switching, transforming and 
transmission equipment amounting in the aggregate 
to £3,038,363. 

Sussect to the approval of the Ministry of 
Health, an order has been placed with Harland 
and Wolff, Ltd., for four dual fuel diesel engines, 
with a total output of about 1400 b.h.p., to be 
installed at the Kew works of the Richmond 
Main Sewerage Board. Two of the engines will 
be utilised to drive 335-kW alternators, and two 
to drive pumps; the latter each having an output 
of about 240 b.h.p. All the engines are arranged to 
run solely on fuel oil, and alternatively on methane 
gas derived from sewage digestion. 





Reports on German and 


Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objecti: Sub-0. itt on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 





No. of Title Post 
Report free 
a. d. 
B.1.0.8. 
1785 ... ... Some Notes on Electro-Precipi- 
tationinGermany ... ... ... 17 10 
1847... .... High Tension Direct Current 
Transmission Experiments in 
CORUUOONT cca one se, ‘500, aoe BS. 2 
1851... .... Steam UtilisationinGermany ... 7 3 
1862 ... ... The German Flycatcher Making 
Industry RE ry ee a a 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, S.W.1, 
which has at its dis 1 a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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The Illuminating Engineering Society 


Tue annual general meeting of the [lluminat- 
ing Engineering Society was held in London on 
Tuesday, May 10th, and the report of the 
Council, which was presented by the President, 
Mr. J. M. Waldram, indicated a year of 
steady progress in the work of the Society. 
Among major achievements, the report 
mentioned the institution of a Register of 
Lighting Engineers as a “ hall-mark” of a 
qualified practising lighting engineer. It was 
announced at the meeting that Dr. J. N. 
Aldington, director of research, Siemens Elec- 
tric Lamps and Supplies, Ltd., had been elected 
to take office as President on October Ist next. 
Following the official business, Monsieur Ludovic 
Gaymard gave a lecture on “ Public Lighting in 
France.” Monsieur Gaymard, who is chief engi- 
neer of the Public Lighting Department of 
Paris, said that in France a main consideration 
in lightmg practice was that of esthetics, 
whereas in England, he thought, the main 
emphasis was placed on the efficiency of the 
equipment and installation as a whole. As an 
example, Monsieur Gaymard explained that, 
though mercury and sodium vapour discharge 
tubes were used extensively in this country for 
lighting in towns, in France they were used 
only on main highways, the colour rendering of 
such lamps being considered objectionable in 
towns. On the following evening, May 11th, 
the Society’s annual dinner was held at the 
Café Royal, under the presidency of Mr. J. M. 
Waldram. The toast of ‘‘ The Society ” was 
proposed by Sir Henry Self, Deputy Chairman 
of the British Electricity Authority, who 
praised the work being done to bring home to 
the public a knowledge of the science of 
illumination. After the President had re- 
sponded, the toast of ‘‘ The Guests ”’ was pro- 
posed by Mr. C. R. Bicknell, a Vice-President, 
and acknowledged by Colonel H. C. Smith, 
M.I.C.E., Deputy Chairman of the Gas Council. 


Fuel Efficiency 


SPEAKING on Tuesday last at a meeting in 
London of the Fuel Luncheon Club, Mr. Robert 
Foot, chairman of Powell Duffryn Technical 
Services, Ltd., stressed the need for a new large- 
scale fuel efficiency campaign by industrial 
consumers. The more efficient use of fuel, Mr. 
Foot urged, was one of the most obvious direc- 
tions in which to look for reducing industrial 
costs, and it was clearly the duty of every large 
consumer of fuel not to rest content until he 
was satisfied that his consumption of fuel per 
unit of production was as low as the best 
modern practice could achieve. The total cost 
of industrial coal supplied in the United 
Kingdom in 1948, Mr. Foot said, was 
£342,000,000, exclusive of transport and distri- 
bution charges, and it was important to 
remember that if the same amount had been 
purchased at 1938 prices the total cost would 
only have been £125,000,000. As to the possi- 
bility of achieving a reduction in the price of 
coal in future, Mr. Foot quoted the recently 
expressed opinion of Sir Charles Reid and Dr. 
William Reid that if mining wages were kept 
at their present level, increased productivity 
through colliery mechanisation could do no 
more than bring down the cost of coal pro- 
duction by 5s.a ton by 1965. It was therefore 
essential, he considered, that industrial con- 
sumers should recognise those facts and take 
steps to ensure that they obtained better value 
from the coal they used. Mr. Foot went on to 
refer to the saving of the order of 10,000,000 
tons of coal a year which had been achieved by 
the operations of the Fuel Efficiency Com- 
mittees during the war, without expenditure on 
any new major capital equipment. He also 
endorsed the view of the Parliamentary and 
Scientific Committee, which, following advice 
from expert technologists, had stated that a 
further 18,000,000 tons a year could be saved 
by British industry if inefficient industrial coal 
burning equipment was replaced by modern 
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plant incorporating well-established technical 
improvements. In that matter, Mr. Foot 
emphasised, the Government could render 
important help by giving a first priority to the 
supply of iron and steel needed for new fuel- 
burning equipment, and by increasing the tax 
relief for such equipment. But, he added, first 
and finally, the solution of the fuel efficiency 
problem rested with the industrial consumer. 


Fire Research, 1947 


THE first annual report of the Department of 
Scientific and Industrial Research and the Fire 
Officers’ Committee Joint Fire Research Organ- 
isation has just been published by the Stationery 
Office, and it contains the report of the Fire 
Research Board and the report of the Director 
of Fire Research for 1947. Reference is made 
to the origins of the organisation, which was, 
we may recall, set up in 1946 to carry out 
research on the prevention and extinction of 
fires and on the mitigation of damage. The 
analysis of some 75,000 reports from fire 
brigade incidents, and detailed technical reports 
on fires is discussed. An account is given of the 
Testing Station at Elstree, designed for tests on 
building units based on British Standard defini- 
tions of fire resistance. During the year under 
review work was started on the use of water 
sprays in fire extinction, and a survey of the 
performance of various types of nozzles and 
impinging jets was begun. Studies were also 
made in the use of foam and extinguishing 
agents, such as carbon tetrachloride, for dealing 
with petrol and oil fires. A study of the working 
of sprinkler and fire alarm installations in large 
buildings was also started. A careful investiga- 
tion of the smoke problem, using water sprays 
for the washing down of smoke, has been made ; 
this work has been supplemented by laboratory 
tests on the effect of quantity of spray, droplet 
size and the addition of wetting agents on the 
increase of light transmission through standard 
smoke. The finer sprays gave the best results 
and the wetting agents produced a slight 
improvement, but this was too small to be of 
practical value. Miscellaneous investigations 
included the cleaning of hoses contaminated by 
rubber fires by a detergent, which has proved 
satisfactory. The question of alteration of 
siren: notes to differentiate them from air raid 
sirens, when used for calling up fire brigade 
personnel, was studied. Close collaboration has 
been. maintained with the Fire Protection 
Association. 


The Institution of British Agricultural 
Engineers 

AuTHouGH the Institution of British Agri- 
cultural Engineers was founded at the end of 
1938, the demands of the war naturally limited 
the extent of its activities during its early 
years. The Council’s report for the years 1947 
and 1948, which was presented at the annual 
general meeting, held in London on Thursday 
of last week, shows that the Institution is now 
becoming firmly established and is making a 
valuable contribution to the science and prac- 
tice of all aspects of agricultural engineering. 
As well as being concerned with the advance- 
ment of and with raising the professional status 
of agricultural engineering, the Institution is 
taking a great deal of interest in the promotion 
of education in agricultural engineering matters. 
The report states that at the end of 1948 the 
total membership of the Institution was 542, 
compared with 288 at the end of 1947. At the 
meeting, Mr. C. B. Chartres, C.B.E., M.I.E.E., 
was elected President in succession to Dr. 
Cornelius Davies. Prior to the annual meeting 
a well-attended luncheon was held at the 
Holborn Restaurant, with the retiring President, 
Dr. Davies, in the chair. Among the guests 
was Earl de la Warr, who, proposing the toast of 
“ The Institution,” said that the right technical 
development of agricultural engineering would 
be a most important factor in the task of 
feeding the world in the next generation or two. 






At the same time, the agricultural engineering 
industry must keep itself continually alive to 
the problems of the farmer and to the demands 
which farm machines were required to fulfil. 
In his reply, Dr. Davies referred to the Insti- 
tution’s efforts in the promotion of a training 
scheme for agricultural engineering, and to the 
upward trend of the membership curve. He 
also paid tribute to the work of the secretary, 
Mr. G. D. Betty. The President-elect, Mr. 
Chartres, proposed a toast to ‘‘ The Guests,”’ to 
which response was made by Mr. Harold 
Woolley, Deputy President of the National 
Farmers’ Union, who said that he was particu- 
larly pleased to note increasing co-operation 
between the users and manufacturers of agri- 
cultural machinery. 


Oil Shale and Cannel Coal Conference 


_ THE Institute of Petroleum has announced 
this week that arrangements are being made to 
hold the second Oil Shale and Cannel Coal Con- 
ference in Glasgow during the week beginning 
July 3, 1950. When the first Conference on 
this subject concluded its deliberations in June, 
1938, it was resolved that the Institute of 
Petroleum should consider the question of 
holding a similar Conference within the next 
ten years. Owing to the war, however, it was 
not possible to fulfil the terms of that resolu- 
tion. As, however, next year marks the 
centenary of the James Young patent, which 
led to the foundation of the Scottish shale oil 
industry, it was felt that it would be an appro- 
priate time for the second Conference, especially 
as there have been developments since 1938 
which could be profitably presented for dis- 
cussion. It is intended to hold the technical 
sessions of next year’s Conference in three 
sections dealing with Geology and Mining ; 
Retorting, Refining and Uses of By-products ; 
and Economics and Statistics, and papers on 
those subjects are invited. It is also stated that 
the Young centenary will be celebrated by a 
memorial lecture. Fuller particulars of the 
Conference can be obtained from the Institute of 
Petroleum, 26, Portland Place, London, W.1. 


Chemical Engineering Research 


FOLLOWING a suggestion of the Institution of 
Chemical Engineers, the Department of Scien- 
tific and Industrial Research has recently set 
up @ committee to investigate British chemical 
engineering research. The committee will 
survey the work which is going on at the 
moment and ascertain what further works may 
be desirable and recommend where and how this 
work might be done. The constitution of the 
new committee is as follows:—Mr. H. W. 
Cremer (chairman), Past-President of the Insti- 
tution of Chemical Engineers; Professor 
T. C. R. Fox, of Cambridge University ; Pro- 
fessor F. H. Garner, of Birmingham University ; 
Mr. H. Griffiths, of the British Carbo Norit 
Union ; Dr. H. P. Inglis, of Imperial Chemical 
Industries, Ltd.; Mr. N. Neville, of the British 
Chemical Plant Manufacturers’ Association ; 
Professor D. M. Newitt, of the Imperial College 
of Science, Bendon ; the President of the Insti- 
tution of Chemical Engineers ; Mr. J. A. Oriel, 
of the Shell Marketing and Refining Company 
Ltd.; Mr. J. Davidson Pratt, of the Association 
of British Chemical Manufacturers ; and Mr. 8S. 
Robson, consultant, of the Zinc Corporation 
Group. The Government scientific institutions 
will be represented by Sir Charles Darwin, 
Director of the National Physical Laboratory ; 
Dr. R. P. Linstead, Director of the Chemical 
Research Laboratory ; Dr. A. Parker, of the 
Fuel Research Station; Dr. S. A. Hankins, 
Director of the Mechanical Engineering Re- 
search Organisation ; Dr. F. J. Wilkins, Prin- 
cipal Director of Scientific Research, the 


Ministry of Supply ; Dr. F. A. Williams, of the 
Ministry of Fuel and Power; and Dr. J. F. 
Hirst, of the Board of Trade. The secretary of 
the committee is Mr. A. W. Morrison, of the 
Department 
Research. 


of Scientific and Industrial 
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Railway Signalling Developments: 
1923-48 


By O. S. NOCK, B.Sc., A.M.I.C.E., M.I.Mech.E., M.I.R.S.E. 
No. Il—(Continued from page 521, May 13th) 


HE first installation of automatic colour- 

light signalling on a British main line 
was made between Marylebone and Neasden, 
on the Great Central section of the L.N.E.R., 
and was brought into service early in 1923, 
though daylight colour-light signals, show- 
ing two aspects, had been introduced three 
years earlier on the Liverpool Overhead 
Railway. The L.N.E.R. scheme was pre- 
pared by Mr. A. F. Bound, formerly signal 
engineer of the Great Central Railway and 
its construction coincided with the sittings 
of the committee set up by the Institution of 
Railway Signal Engineers, in March, 1922, 
to consider three-aspect signalling. Earlier 
discussions of the subject had revealed much 
divergence, even confusion of thought, and 
the simple, logical scheme put into com- 
mission between Marylebone and Neasden 
was an exposition of the basic principles 
hammered out in that committee, of which 
Mr. Bound was chairman. The signal- units 
displayed any one of three indications :— 

Green—‘‘ proceed.” 

Yellow—“ caution.” 

Red—"‘ stop.” 

These indications are familiar enough 
to-day, but their establishment was a piece 
of pioneer work at a time when red was the 
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universally accepted night indication of 
distant signals in Great Britain. It was 
largely the work of the committee on three- 
aspect signals that led to the change to 
yellow as the night indication for “‘ caution ” 
and the painting of semaphore distant arms 
yellow instead of red. The colour-light 
signalling between Marylebone and Neasden 
was extended to cover the special loop line 
built to serve Wembley Exhibition Station, 
the station constructed in readiness for the 
British Empire Exhibition of 1924-5, and 
opened for the first Cup Final to be played 
at Wembley, in 1923. The majority of the 
signals on the Marylebone-Neasden stretch 
were of the separate lens type, but a few 


were of the “ Hall” searchlight type, with 
relay mechanism included. Fig. 6 shows a 
typical signal location. 

On the Marylebone-Neasden section there 
were no regularly used points and crossings 
between Marylebone Goods Yard and Neas- 
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FiG. 7—CONTROL OF COLOUR - LIGHT 
SIGNAL ASPECTS 


den Junction. On the intervening stretch 
of some 44 miles the signals were purely 
automatic. The pioneer installation of four- 
aspect colour-light signals, in the then 
newly-electrified area of the Southern Rail- 
way on the approacn lines to Holborn 
Viaduct, Cannon Street, and Charing Cross, 
also included a number of automatic sig- 
nals. For example, there were, as originally 
designed, two automatic sections between 
Charing Cross and Metropolitan Junction. 
In an area of this kind, completely track 
circuited, the degree of protection is high, 
since signal indications are directly con- 
trolled from the section, or sections ahead. 
The basic control is clearly very simple, 
but in practice it was considered desirable 
to include certain additional features to 
ensure the efficient handling of traffic. 
In areas of complete track circuiting, whether 
on plain line, or in the midst of a compli- 
cated interlocking, three distinct factors 
must be taken into consideration :— 

(a) Operating of controlled signals. 

(6) Operating of automatic signals. 

(c) The belling, or visual description of 
trains from box to box. 

In areas such as that from Marylebone to 
Neasden, or in the approaches to Holborn 
Viaduct, Charing Cross and Cannon Street 
there is no block working at all. The space 
interval between trains is maintained by the 
track circuit control of signal indications, 
and trains are merely belled from one box 
to the next. The subject of train descrip- 
tion will be dealt with in more detail later. 
On the Southern Railway this pioneer 
installation of colour-light signalling re- 
placed Sykes lock and block, and in 
designing the control circuits care was taken 
to provide a constant check on the vigilance 
of the signalman. The majority of the sig- 
nals were controlled directly from one or 
other of the signal-boxes; while, however, 
each one is cleared by the pulling of the 
appropriate signal lever, replacement to 
danger is automatic on the passage of a 
train due to the track circuit control. If 
@ particular signal is cleared by the pulling 
of the lever the indication actually dis- 
played will depend upon the state of the 
road ahead, as shown diagrammatically 
in Fig. 7. If the simplest form of control 
were to be adopted there would be nothing 
to prevent a man leaving his signal lever 
in the reverse position, so that the signal 
would clear to “single yellow” after the 
train had passed over the track circuit 
immediately ahead; but it is important 
and necessary that a signalman should be 
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aware of the precise time that a train js 
passing each controlled signal, and there. 
fore the circuit is so designed that he must 
replace the signal lever to danger afte: the 
passage of each train. 

This requirement is fulfilled by the well. 
known “stick” circuit, shown in Fiy. 8. 
The stick relay is energised through a con. 
tact made when the lever is in the norma] 
position, and the signal concerned is cleared 
by a feed taken over the front contacts of 
the stick relay. When the lever is reversed 
this feed is maintained, since the stick 
continues to be energised by the feed taken 
over its own front contact. This feed is 
broken when the train passes the signal and 
enters the track circuit ahead. It will be 
appreciated from this that if the signal 
lever is not replaced to danger after the 
passage of the train the stick will not be 
energised and the signal cannot clear a 
second time. No key or release switch wag 
provided to enable a signalman to extricate 
himself if a signal lever became backlocked. 
Release could be effected only by the lines. 
man. This can be considered a very impor- 
tant advance, and a reflection upon the 
enhanced reliability of signalling apparatus. 
In earsier systems, such as the Sykes lock 
and block and the Midland rotary block, 
means for emergency release were provided 
not so mucn to extricate a signalman who 
had committed some irregularity in the 
manipulation of the apparatus but as a rapid 
means of counteracting a failure, either of 
the track circuit, or treadle, to effect release 
on the passage of a train. It is only fair to 
add, however, that with the Sykes system 
the much discussed key-release was not 
envisaged by the inventor, but was included 
afterwards at the express wish of traftic 
officers who feared serious holdup if release 
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Fic. 8—ELEMENTS OF ‘**STICK’’ CIRCUIT 
CONTROL 


of a locked-up instrument was not speedily 
forthcoming. 

While the Marylebone-Neasden _installa- 
tion was the first to use three-aspect 
colour-light signals, the Southern Railway 
approach lines to the termini at Holborn 
Viaduct, Cannon Street, and Charing Cross 
were the first to use four aspects. The 
designer of this very large scheme was Mr. 
W. J. Thorrowgood, signal and telegraph 
engineer, Southern Railway, and formerly 
of the London and South Western Rail- 
way. The doublet lens units included in 
these colour-light signals provide a very 
concentrated beam of light; in fact, the 
spread varies between 5 deg. and 2 deg. ; 
many of the block sections in this intensively 
used central area are no more than 500 yards 
long and consequently most careful siting 
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of the signals had to be arranged. To keep 
the light beams as near as possible to 
driver’s eye-level, and nearly horizontal, 
the ‘“‘ cluster” type of signal was used for 
all four-aspect units that were mounted on 
gantries. A group of these signals is shown 
in the engraving, Fig. 9. The two yellow 
aspects of each signal are vertically above 
each other, so as to give the correct ‘‘ double 
yellow” indication; the green is furthest 
to the left in the cluster, and the red fur- 
thest to the right. Subsequently develop- 
ments in the design of the light units has, 
however, rendered these special signals 
unnecessary. 

Similar practice, including the use of 
cluster signals, was used in the resignalling 
of Manchester Victoria and Exchange Sta- 
tions, L.M.S.R., and work in the London 
suburban area of the Southern Railway was 
extended to London Bridge, in 1928, and to 
New Cross in 1929. But although this 
Southern Railway installation, extending 
by that time over a total of 54 route miles, 
and including no fewer than 678 levers in 
the power frames at Charing Cross, Cannon 
Street, Borough Market Junction, London 
Bridge, and North Kent East Junction, 
could not by any standards be regarded as 
anything but a very large one, it comes 


Fic. 9—‘** CLUSTER;”’ ype FouR-ASPECT COLOUR-LIGHT SIGNALS 


within the category of a terminal inter- 
locking rather than a piece of main line 
multi-aspect signalling. The very next 
major undertaking of the Southern Railway 
was, however, the complete resignalling of 
the main line, between Coulsdon and Brigh- 
ton, a distance of 36} route miles. This 
installation provides a most interesting 
example of how a heavy and specialised 
traffic can be economically handled. 

Leaving out of consideration for the 
moment the terminal interlocking at Brigh- 
ton itself, there were originally twenty-seven 
signal boxes between Preston Park and 
Coulsdon, 354 miles, not including the 
boxes at each end. Since the electrification 
of the line the train services have been so 
vrouped that intermediate traffic movements, 
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such as the activities of local goods trains, 
are confined to certain hours of the day, or 
night, and that siding connections at many 
of the stations are not required for long 
periods. Ordinarily five intermediate sig- 
nal-boxes between Coulsdon and Preston 
Park are continuously manned; nine more 
have been retained in commission but are 
normally switched out. For handling the 
intensely heavy electric passenger service 
on this route, the signal-boxes are located 
as given in the accompanying table. 


Signal-Box Number of Distance from 
Levers Coulsdon 
Earlswood ... ... ... 70 6-9 
Three Bri Seah Tene 130 14-5 
Balcombe Tunnel oP 21 16-9 
Haywards Heath... ... 60 23-0 - 
Keymer Crossing... ... 22 26-1 
Preston Park... ...  ... 70 34-6 
Brighton weil (verry caps 225 35-9 


With the exception of Brighton itself 
all the above signal-boxes are equipped with 
mechanical locking frames, from which 
power functions, such as colour-light signals, 
are operated through the agency of circuit 
controllers actuated from the mechanical 
lever tails. 

The average length of the block sections 
is about 1500 yards, so that under normal 
working conditions there are many signals 
working automatically on stretches such as 
that from Earlswood 
to Three Bridges, 
7-6 miles, and from 
Keymer Crossing to 
Preston Park, 8-5 
miles. It is important 
from an engineman’s 
point of view that a 
clear distinction 
should be made be- 
tween automatic and 
controlled signals, and 
at the time of its com- 
pletion, in 1932, the 
Coulsdon-Brighton 
section was equipped 
with illuminated “A” 
signs for the automatic 
signals. On this line, 
as with all the earlier 
installations of auto- 
matic signals, the one- 
minute rule was in 
force, namely, that if a 
train approached an 
automatic signal dis- 
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procedure on being stopped at an automatic 
signal is different. A member of the engine 
crew is required to telephone the next signal- 
box ahead ; the signalman there knows the 
state of the road from his illuminated dia- 
gram and the circumstances may be typified 
by the schematic layout in Fig. 10, where a 
train has been brought to rest at the auto- 
matic signals “A.” The display of a red 
light may be due to some signalling failure, 
such as track circuit ‘ X ” being down, or 
it may be due to the presence of another 
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FIG. 10—DIAGRAM TO ILLUSTRATE USE OF 
“Pp LIGHTS 


train ahead. The signalman will be aware 
of the circumstances and if the line is clear 
the driver of the waiting train will be told 
to proceed, and authorised to start by the 
display of an illuminated letter “P” 
beneath the signal. 

The resignalling of the L.N.E.R. main line 
between York and Northallerton was com- 
pleted in 1934. The new work began at 
Poppleton Junction, 14 miles north of York, 
and in the 28} miles thence to Northallerton 
only eight intermediate signal-boxes are 
used. But by the employment of auto- 
matic signals intermediately there are no 
fewer than thirty-eight block sections in 
this same 28} miles—an average length of 
about 1300 yards. The traffic is of a mixed 
character and at times the density is high. 
By judicious use of the slow lines on the 
four-track sections the freight traffic can 
be kept moving, even at those times when 
a succession of express passenger trains is 
booked to pass on the main lines. At the 
time of its completion the maximum speed 
of passenger trains through this area of 
continuous colour-light signalling was about 
75 m.p.h., and the signal spacing provided 
adequate braking distance between one sig- 
nal and the next. 

The introduction of the “ Silver Jubilee ” 
service in the autumn of 1935, a light train 
with which the specially built streamlined 
‘ Pacific” locomotives were easily capable 
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Fic. 11—DIAGRAM TO 


playing the red indication, a stop of one 
minute’s duration should be made (providing, 
of course, the signal did not clear in the 
meantime). Afterwards the train was re- 
quired to proceed cautiously at a speed 
such that a stop could be made short of any 
obstruction, until the next signal indication 
was sighted. 

In practice, the human element entered 
into the working of this rule, and cases 
occurred where the driver’s estimate of 
what constituted a safe speed, having regard 
to the prevailing conditions, was somewhat 
wide of the mark and resulted in a collision. 
To avoid such instances, a more positive 
method of regulating train movements on 
stretches of automatic signalling has been 
developed and on later installations the 
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of attaining 95 or even 100 m.p.h. on level 
track, produced a signalling problem. For 
such a train the signal spacing of 1300 yards 
did not afford adequate braking distance, and 
arrangements were put in hand to convert 
the signalling from three to four indication. 
With this alteration a driver received warning 
of a signal at danger first at 2600 yards 
by display of the “‘ double yellow ” indica- 
tion, and then at 1300 yards by display of the 
“single yellow.” In effect the braking 
distance was doubled. But until this work 
was completed the high-speed trains were 
limited to a maximum speed of 70 m.p.h. 
through the colour-light area north of York. 
South of York, with manual block and sema- 
phore signalling, special arrangements had 
to be made at a number of locations and 
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outer distant signals provided at many signal- 
boxes. 

The installation between York and North- 
allerton, designed by Mr. A. E. Tattersall, 
signal and telegraph engineer, North Eastern 
Area, L.N.E.R., included the remarkable 
relay interlocking at Thirsk ; but considera- 
tion of this will be deferred until a later 
instalment of these articles, one dealing 
specifically with relay interlocking. On 
such a line and equally on the Brighton 
line of the Southern Railway, the task of 
describing successive trains is very important. 
Between Beningbrough and Alne, for example 
there were, as originally installed, five block 
sections with four intermediate signals operat- 
ing as automatics. There is no ordinary 
block working, and although operation is 
safeguarded by the continuous track-cir- 
cuiting and track-control of signal indications, 
the signalman in the box at the leaving end 
of such a section requires some information 
as to the class and routes of the trains 
approaching. The class of train could be 
announced by belling from the entering 
end, but with the possibility of two or more 
trains on the line between successive sig- 
nal-boxes, the use of the bell code alone 
would be putting altogether too severe a 
tax upon the memory of a signalman. 

A much simplified and concentrated form 
of the same problem has existed on the 
London Underground lines since the intro- 
duction of automatic signalling more than 
forty years ago. On the Metropolitan 
District line the magazine type of train 
describer has given very reliable service. 
But it requires five-line wires for each run- 
ning road, and although very simple in its 
basic design it is not readily adaptable to 
the requirements of main line railway work- 
ing. Before enlarging upon the limitations 
or advantages of any one system, however, 
some typical requirements of a modern 
system of train description need to be dis- 
cussed. The circumstances will be appre- 
ciated from a consideration of Fig. 11. 
This shows a stretch of main line railway, 
partly double and partly quadruple-tracked, 
with a junction on the double-track section. 
On the four-track section facilities exist at 
intervals for crossing trains from fast to 
slow lines, and vice versa. Westbound 
trains passing signal-box “ A ” and entering 
the section of automatic signalling that 
extends to ‘“‘ B,” are described— separately, 
of course, for those running on the fast and 
relief lines; similarly, eastbound trains 
passing box “E” are described. The term 
*described.”’ refers to the setting-up of 
visual indications in the box at the receiving 
end, as for example at “ B”’ for the indica- 
tions transmitted by “ A.” 

With five automatic signals between 
“A” and “B,” that is, six block sections, 
there may be two or more trains on both the 
main and relief lines between “A” and 
“B.” From the illuminated track dia- 
gram in his cabin, the signalman at “B” 
can see the whereabouts of these trains, 
but he requires to know their routes and 
classifications. In cases where no cross- 
over movements are involved, and trains 
are merely passing through, it is desirable 
for automatic retransmission of the train 
descriptions to be made at a box such as 
“B,” since they will be a direct repetition 
of those originally set up at “A.” On the 
other hand the system must be flexible, so 
as to permit the signalman at “ B ” to inter- 
pose a train into the succession transmitted 
by “ A,” as in the case of Divisional Control 
requiring a train running on the main line 
from ‘“ A” to be put on to the relief line at 
“B.” Again, a location such as “B” 
might include works or traffic sidings where 
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freight trains originate, so that the system 
of train description must be capable of per- 
mitting a new train altogether to be inter- 
posed at some point in the sequence. 

The principles used in automatic tele- 
phone switching have been readily adapted 
to train description, and in general it can 
be stated that circuits can be devised capable 
of carrying out almost any requirement, 
with very compact apparatus and with a 
minimum of line wires. But with the intro- 
duction of the telephone type of relay a 
point arose which at first caused some con- 
cern among signal engineers—that was the 
transient type of failure. While a wrong 
number on the telephone is annoying, 
but no more, a wrong train description might 
lead to serious delay. Signal engineers 
were a little perplexed at the prospect, 
for they had in the past been accustomed only 
to failures, in which the failure remained 
until rectified by a linesman—a failure which 
could be readily accounted for once examina- 
tion of the apparatus concerned was made. 
To minimise the chances of a wrong descrip- 
tion check-back features were introduced 
into the circuits, though even these did not 
eliminate the possibility of a wrong descrip- 
tion being received, even though it would be 
afterwards corrected. 

A system of train description based on 
the principles of automatic telephony can 
be operated over a single-line wire and one 
return; it is customary, however, to use 
separate line wires for each road, so that 
the train describing apparatus on a section 
of quadruple track would use a total of 
five line wires. With this arrangement, 
which is generally favoured by British signal 
engineers, a failure on one road would not 
affect the describing apparatus on the other 
three. On the other hand, there are engi- 
neers who argue that a common line channel 
for the train describers on two or more roads 
results in a reduction in the amount of 
apparatus to be maintained and by giving 
the apparatus more work to do lessens the 
chances of failure. Certainly it can be 
demonstrated that apparatus which is in 
constant use is less liable to failure than 
that which has idle periods. But the word 
“idle” is used in a relative sense only, 
as train-describing apparatus on a four- 
track section of British main line is not 
likely to be “ idle ”’ for long ! 

The operating principle of the telephone- 
type uniselector switch is well-known, and 
its application to a train description cir- 
cuit, including a check-back feature, is 
basically as follows :— 

(1) Depression of a key corresponding to 
a particular description applies a positive 
feed to the appropriate contact on the uni- 
selector “set-up” switch. The switch 
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is then caused to rotate until the wiper. 
contact finger engages the selected contact, 
and a positive feed is applied to the trans. 
mitting uniselector switch. 

(2) When the circuit to initiate transis. 
sion is completed, either automatically by 
train movement, or by the depression of 
starter key, the transmitting switch rotates 
to find the contact which has been selected 
by the action of the set-up switch, and the 
step-by-step rotation of the transmitting 
switch causes a series of impulses to be cent 
over the line to the receiver. These impulses 
cause the receiver switch to step to a posi- 
tion corresponding with the number of 
impulses received. 

(3) Next the check-back switch (at the 
receiving end) steps to a position corres. 
ponding with that of the receiver switch 
and in so doing transmits a series of impulses 
back over the line, where at the sending 
end the second check-back switch records 
these impulses. 

(4) If the description is correctly received 
the set-up, transmitting and check-back 
switches at the sending end will be in agree. 
ment, and a circuit is completed to give a 
“description correct” indication to the 
signalman. 

(5) If the description is not correctly 
received, and the “ correct” circuit is not 
completed a “ fault” indication is given. 

In all systems of train description the 
indications transmitted are stored at the 
receiving end and the description of the 
next train to arrive is displayed on an 
illuminated indicator usually mounted on 
the instrument shelf of the locking-frame. 

In a paper read before the Institution of 
Railway Signal Engineers in 1938, Mr. J. E. 
Mott described some interesting special 
facilities which it had been possible to pro- 
vide with the telephone type of train de- 
scribers. On the approach lines to Waterloo 
Station, Southern Region, to reduce line 
occupation, it is customary at busy periods 
to send steam locomotives for outgoing 
trains in groups coupled together, and with 
five or six engines arriving at once the sig- 
nalmen at Waterloo require to know the 
platforms into which each one is to be sent. 
This facility is provided by the use of dual 
transmitters and receivers for the running 
line concerned. These engines enter upon 
the main line at Loco. Junction. There the 
signalman first sends the description “‘ light 
engines ’’ on his ordinary transmitter; he 
can then transmit on the second instrument 
the individual routes of the engines in the 
group, which are duly displayed on a special 
receiver at Waterloo. This is a typical 
example of the assistance that can be given 
by modern train description apparatus in 
the handling of special traffic problems. 


(To be continued) 
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HE ‘final session of the Annual General 

Meeting of the Institute was held 
at the Institution of Mechanical Engi- 
neers, on Thursday, April 28th. It opened 
with a joint discussion on the following two 
papers :-— 
PRESENT METHODS OF OPEN 

FURNACE CHARGING 
By E. L. Diamonp, M.Sc.(Eng.), M.I.Mech.E., and 
A. M. Franxkau, M.A. 


HEARTH 


SYNOPSIS 
The present methods of supplying material to 
open hearth furnaces have approached their limits, 
whereas chargers, if not required to charge more 


than one furnace at a time, have a good margin 
above the capacity to melt of all but the very 
largest furnaces. The fixed charger has a net 
advantage in speed over the rotating type of only 
about 20 per cent, because it is interrupted when 
empty trains of scrap bogies are replaced. To obtain 
the shortest melting time it is preferable to charge 
at a steady rate, and therefore to have as many 
chargers as the maximum number of furnaces to 
be charged simultaneously at the maximum rate 
of charging. If this is taken to be half the number 
of furnaces installed, the theoretical loss of output 
is negligible and is offset by other limitations. 
From this starting point, the capacities of bench 
loading and stage railway supply systems have 
been analysed on the basis ue furnace frontage 
and capacity, using data obtained from extensive 
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time studies. If the magnet cranes could be relieved 
of the duty of replacing empty pans by full pans, 
the bench system would have ample capacity for 
any melting shop at present contemplated. Sug- 
gestions to this end are put forward. Stage rail- 
way systems are limi by congestion and by 
mutual interference of train movements, and detailed 
study of the working of such systems, both in 
practice and by charts and models, suggests that 
centralised traffic control on the lines indicated 
will be essential to attain the full capacity of such 
systems for very large shops. The delivery. of 
raw materials by conveyor and bunker increases 
the capacity of both systems, but especially that 
of stage railways systems, on account of the dis- 
proportionate amount of shunting involved in 
feeding the raw materials to the chargers in the 
right sequence, 





THE INFLUENCE OF HEAT TRANSFER ON 
OPEN HEARTH FURNACE CHARGING 
RATE. 

By M. W. Turina, M.A., F.Inst.P. 
SyNoPsIs 
Model experiments and calculations were used 
to decide whether increase in the rate at which the 
charge can be inserted into an open hearth furnace 
will give an improvement in the total melting time. 
The model consisted of paraffin wax melted by a 
constant radiation from above and showed that 
assessment of the time to melt the charge below 
the liquid surface is not a fair way of assessing the 
merits of different charging schedules; only the 
time for complete melting can be used. A theo- 
retical analysis then showed that for a given 
gross downward radiation the shortest possible 
melting time is obtained when the heat never has 
to pass through a thermal resistance before being 
absorbed as temperature rise. This means that 
it is of no advantage to put in the charge faster 
than the heat-transfer rate will permit, and in 
fact in some cases putting it in too fast can cool 
the furnace excessively and so reduce the gross 
downward radiation. If the charging must be 
stopped at any point before all the charge is in- 
serted, because the furnace is becoming too full, 
or too cold, then the heat-transfer rate is the bottle- 
neck. If, on the other hand, it is necessary to 
reduce the fuel-input rate from the maximum 
during the charging period then the charging is 
too slow. The latter usually occurs only when there 
is a delay in the arrival of materials, but if new 
furnaces are designed with a larger bath area 
per unit weight or with more rapid combustion 
rates, this state may be reached more frequently. 

The ideal charging process is uniform insertion at 

a rate such that the roof is kept always just below 

the maximum safe value while the fuel is being 

burnt at the maximum rate. 


Mr. E. L. Diamond, presenting the first 
paper, thought it was important, in the 
first place, to realise that the core of the 
problem was to maintain when necessary 
the required maximum rate of supply of 
material to the melting shop as a whole. 
There had been a tendency to cite certain 
individual charging records, particularly in 
America, as a proof that the limitations 
to the present methods of supply indicated 
in the paper were imaginary and that the 
authors were unduly pessimistic, especially 
as regards the railway system. He therefore 
emphasised that such records were usually 
made when few furnaces were charging simul- 
taneously, as was proved by the fact that 
some of them resulted from the concentrated 
use of two chargers on one furnace in a 
shop with only four or five chargers in all. 
Delays and loss of production, however, 
occurred when many of the furnaces in 
the shop came round for charging together, 
and it was with that problem the paper was 
almost entirely concerned. The second 
point was to stress the need for some clari- 
fication of future requirements as to rates 
of charging. There was a tendency to 
avoid specifying definite charging times 
which engineers could use as a basis for 
their work, on the grounds that the intro- 
duction of oxygen or some other improve- 
ments in the future might necessitate greatly 
increased rates of charging. If these pos- 


sibilities could be clearly formulated, the 
problem could be tackled, but it would 
take time. It would almost certainly involve 
mechanical methods of supply and charging 
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completely different from either the stage 
railway or the bench loading system. As 
an argument in favour of the fixed charger, 
it was completely illusory, since no existing 
supply system could feed a battery of fixed 
chargers working continuously and simul- 
taneously at their maximum rate. 


DIscussION 


Dr. A. H. Leckie (B.1.8.R.A.) said that 
most people had been saying that furnaces 
should be charged as quickly as possible 
and that the best way was the use of a 
stage railway system and _ non-rotating 
chargers. At first he had thought his col- 
leagues in B.I.8.R.A. were being very rash 
in challenging the large number of steel- 
makers who took this view, but twelve 
years ago Mr. Gibson, of Glengarnock, in 
a contribution to the steelmaking sympo- 
sium, said it was possible to charge too 
quickly and since then he had heard this 
statement made by several other practical 
people. Therefore the authors were likely 
to obtain some support from the practical 
men. Discussing the possible reasons for 
the very widespread opinion that materials 
should be charged into the furnace as quickly 
as possible, he said the first was a statistical 
one. Nearly everyone associated with steel- 
making had at one time or another got out 
some sheets of graph paper and started 
plotting all sorts of things associated with 
open hearth furnace operation, and this 
form of activity could be very profitable. 
But most of the plots looked rather like the 
top of a pepper-pot and laborious mathe- 
matics were needed to get the true correla- 
tion. But one plot which invariably gave 
an excellent and obvious correlation was 
total time (or melting time) against charg- 
ing time. When this was done the slope of 
the straight line obtained might vary from 
0-75—which was a figure obtained years 
ago for an old, slow-acid furnace—to the 
very high slope of 1-55 for a fast one, which 
was the highest B.I.S.R.A. had observed so 
far. The very fact that the slope of this 
line was often greater than 1, was an indi- 
cation that the charging time in all these 
correlations was not an exclusive, inde- 
pendent variable, and therefore any use 
of the excellent correlation between produc- 
tion rate and charging time as an argument 
for faster charging demanded careful thought. 
What was happening was that a fast working 
furnace was allowing itself to be charged 
fast, and the governing factor in many 
furnaces to-day still was the rate which the 
furnace -could melt, and not the charging 
rate. That was what Mr. Diamond had 
observed when he had seen chargers waiting 
for the furnace to melt and make more 
room. 

He was in entire agreement with the view 
that in new and fast working shops the 
limiting factor was the speed at which the 
furnace could be charged. Argument to 
the contrary was based on the fact that 
much data used in furnace studies were 
invariably obtained from furnaces whose 
hearth area was inadequate for their capa- 
city and which, with light or bulky scrap, 
were soon filled to “saturation point,” so 
that the charger had to wait. Was Mr. 
Diamond quite sure that his conclusions 
would apply to large furnaces with hearth 
areas of the order of 6 square feet per ton ? 

The crux of Mr. Thring’s argument was 
that it was useless to put the charge in 
faster than the heat transfer rate would 
permit. In other words, what was gained 
in charging time through continuing to 
charge after the furnace was cooled was 


‘liable to be lost in subsequent melting due 


to cooler roof, cooler regenerators, and a 
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general slowing-up of the furnace. Un- 
doubtedly this must be considered but he 
always felt that Mr. Thring tended to under- 
estimate convection in his calculations. 
Theoretically, convection was very small, 
but this was one of the cases in which he 
did not trust theory. It might be that the 
piling-up of scrap to an extent which slightly 
cooled the furnace brought compensation 
in improved convection for the appreciably 
reduced radiation arising from even a slight 
cooling. He asked the advocates of the 
fastest possible charging what was their 
recommendation in the case of an all-basic 
furnace which was specially sensitive to 
cooling of the structure. 

Mr. H. C. Wood (Wellman Smith Owen 
Engineering Corporation) said the use of 
larger charging boxes had received consider- 
able attention but even assuming that the 
ratio of scrap metal put into the charging 
box was similar to that at present charged 
in the small box generally employed in this 
country, it would seem at the most that one 
could only reckon on getting about 2 tons 
of light scrap into a box of, say, 70 cubic 
feet capacity. This led to the question of 
handling the boxes up to the stage and this 
point had been brought out in the first 
paper in regard to the employment of a 
rotary type of box lifter. This appeared 
to be very interesting but it seemed to him 
that the difficulty of getting the charging 
box on to the bench quickly and getting 
the empties removed might be surmounted 
by the use of box-lifting cranes of greater 
capacity. At the present time they usually 
had a lifting capacity of 15 +ons or 20 tons, but 
that might well be increased to 30 tons or 40 
tons to enable such cranes to raise not less 
than five large boxes at one time. The 
cranes should be equipped with magnetic 
hoists independent of the box-lifting tray 
hoists, and these magnetic hoists should 
have a speed of not less than two or three 
times that of the box-lifting hoisting gear, 
in order that high-speed movement of scrap 
could be carried on. Reference had been 
made to other means of charging open 
hearth furnaces and different propositions 
had been put forward. A form of charging 
machine had been designed by the Well- 
man Engineering Company, of Cleveland, 
Ohio, which might be termed the broadside 
pan charger. This machine necessitated 
designing the furnace in such a way that 
its front wall carried a continuous line of 
doors capable of being raised simultaneously. 
The principle involved was the employment 
of pans of considerable dimensions, which 
were filled and then placed on a special type 
of charging machine and when this had 
been trailed along to the furnace to be 
charged the whole of the front doors were 
raised in one effort. The cradle on the 
machine, which carried the loading pans, 
was then run into the furnace the full dis- 
tance and the arrangement ensured even 
charging over the furnace. There might be 
some difficulty in carrying the machine on 
the existing furnace platform owing to the 
arrangement of rails, which would be neces- 
sary, and the fact that the machine must 
be brought very close up to the front of 
the furnace, but these sort of questions 
could, no doubt, be overcome. The prin- 
cipal point was redesigning the furnace more 
or less to suit the machine. 

Dr. J. E. de Graaf (Hoogovens, Holland) 
agreed with Dr. Leckie that a theoretical 
investigation of heat transfer by convection 
should not be neglected entirely in favour 
of radiated heat transfer. Nevertheless, 
the paper by Mr. Thring was very timely 
because steelmakers everywhere were trying 
to speed up production, and the charging 
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of the open hearth furnace was an important 
item in the programme. 

Mr. R. W. Evans (Steel Company of 
Wales) remarked that there was .considerable 
controversy at the present moment between 
the protagonists of the two methods of 
charging open hearth furnaces. There 
was the bench system with the slewing char- 
ger, and the stage railway system with 
fixed non-slewing chargers. Up to the 
end of the last war, in general in Europe, 
comparatively small open hearth furnaces 
used the slewing charger almost exclusively. 
At the other end of the scale, in the U.S.A., 
considerably larger furnaces used fixed 
chargers, and slewing chargers were com- 
pletely taboo in the U.S.A. Therefore, firms 
considering the installation of new plants 
of high capacity would naturally turn their 
attention westwards, where such large plants 
had been successfully operated with the 
stage railway system and fixed chargers. 
At the end of the last war firms in this 
country were so thinking, and it was due 
to the increase in hearth areas that people 
were becoming a little nervous about the 
capacity of the bench system. Thus the 
controversy had arisen. 

In this country we had had little experience 
of the high capacity stage railway system, 
but it was known from experience that it 
worked well in the U.S.A., where it- was 
considered that no other system would give 
the rate of charge that was necessary. 

Dr. T. P. Colclough (British Iron and 
Steel Federation) thought that there were 
two problems. One was the question of 
the time of getting the material in and the 
other was the question of cost. One of the 
vital things indicated in the paper was the 
expense of laying out storage yards, and the 
absorption of power in transferring the 
scrap from the distant storage yard to the 
charging platform. If the authors could 
provide some figures of cost involved, &c., 
it would be extremely valuable data to 
have. He also suggested that the Mecha- 
nical Engineering Section of B.I.S.R.A. 
might devote some time to ways and means 
whereby the light heterogeneous scrap, 
which must be used, could be made into a 
more suitable form for handling into the 
furnace shop. That, of course, would mean 
an expenditure of money but it was essential 
to know the cost of different ways of doing 
these things to determine which was the 
best to adopt. In this connection, special 
attention might be given to designing scrap 
pressing apparatus. The important question 
here was:. What was the volume weight of 
the material to be pressed? A very inten- 
sive study was required to provide some- 
thing better than was now available. 

Mr. S. Weir (John Summers and 
Sons, Ltd.) said that Mr. Thring had ab- 
stracted one irrelevant system from the 
intricate and interesting medley of systems 
encountered in melting and had drawn deduc- 
tions, but he had not tested these empirically 
on an open hearth furnace. All the materials 
charged had different and variable melting 
points, ranging from 1200 deg. to 
2500 deg. Cent. They all reacted with each 
other and with the atmosphere. We used 
radiated heat for melting and also conducted, 
convected, and chemically generated heat— 
which was generated within the bath itself. 
All the materials charged had widely dif- 
ferent heat properties, stimulated heat 
convection currents differently and behaved 
differently both thermally and chemically 
according to the quantities charged and to 
their relative positions in the furnace. 
The variation of these factors affected the 
whole course of the charge. Therefore, in 
the open hearth furnace, he could not accept 
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Mr. Thring’s approach to this problem be- 
cause the factors he had mentioned could 
not be subjected to calculation. Was Mr. 
Thring entitled to ignore such important 
factors as speed of liquefaction of the charge 
as distinct from the rate of rise of tempera- 
ture; rate of oxygen absorption; relative 
quantities comprising the charge; available 
combustion space between the top of the 
charge and the furnace roof ? 

Mr. W. A. Johnson (United Steel Com- 
panies, Ltd.) said that to-day there was a 
big and important gap between charging 
times as commonly practised, and the maxi- 
mum rate at which the charge could be 
put in with advantage. He did not think 
the desired object was to be achieved merely 
by pepping up any of the present methods of 
putting the charge into the furnace. There- 
fore it was necessary to be thinking of bigger 
and bigger boxes, cupola melting, &c. Dr. 
Colclough was right in suggesting that 
insufficient attention was paid to the better 
preparation of the scrap and it was possible 
so to arrange matters that the overall 
efficiency of the movement of the scrap 
could be increased by 50 per cent. 

Mr. Diamond, promising a full reply in 
writing, said that as to the preparation of 
light scrap, it was a moot point whether 
there was any great economy to be gained 
at present by extending the process of 
pressing and he doubted whether the 
industry could be rebuked for not doing 
it. It was a delicately balanced matter, 
but as soon as means had been evolved 
for mechanically handling scrap the advan- 
tages of pressing would be enormously 
greater because then it would be possible 
to convert this material into bundles, 
which could be fed on to the mechanical 
handling plant. 

Mr. Thring also made a brief reply. 

There was time left only to take a paper 
on “The Layout of Integrated Steelworks 
in Great Britain,” by H. H. Mardon and 
J. S. Terrington. The other paper on the 
programme, ‘‘ The Application of Dry Coke 
Cooling Plants to Integrated Iron and Steel 
Works,” by L. H. W. Savage and A. V. 
Brancker, had to be omitted. A summary 
of the paper by Mardon and Terrington is 
printed elsewhere in this issue. 


DISCUSSION 


Mr. W. B. Baxter (Appleby-Frodingham 
Company) urged that some further oppor- 
tunity should be given for a full discussion 
of this voluminous and very carefully pre- 
pared paper. The subject was too important 
to be dealt with in the short time left avail- 
able. There were many important factors 
to be borne in mind when dealing with the 
lay-out of an integrated plant. The authors 
had pointed out quite a number, but there 
were two which should be stressed. One 
was that the steel industry of this country 
was not a new industry and therefore it 
was seldom possible to achieve the ideal 
lay-out. The second consideration was that 
attention must be paid to the needs of the 
working population, which made the industry 
possible. After considerable attention to 
detail the authors inevitably led up to the 
three main considerations in the lay-out of 
a@ new plant, viz., a level site, a straight- 
line arrangement of units, and construction 
of works railways. Whilst a level site might 
be desirable in itself, the authors should not 
forget that differences in level in a site might 
sometimes be put to great advantage when 
grading railways to pass over or under rail- 
ways and roads. They must not be too 
quick in accepting a straight-line arrange- 
ment as a proper basis even for unit con- 








May 20, 1949 


struction. This arrangement seemed to 
him to lead, in the main, to a long drawn. 
out and wearisome works, but with some 
imagination and a little skill, it might be 
very considerably modified to work in a 
much smoother way than the authors had 
inferred would be the case. He was in 
entire agreement with what the authors 
said as to the construction of works 1iil- 
ways. This was one of the most vital 
problems concerning the lay-out of any 
works, whether it was new or had been in 
existence for a considerable time. When 
one considered the enormous tonnages and 
concentrated loads that had to be deilt 
with on works railways, one realised thie 
necessity for careful consideration, but the 
authors seemed to have been led to a false 
conclusion when they stressed the importance 
of tons per mile—although it was an impor- 
tant thing. But it was not only a question 
of tons per mile. He believed it was gener. 
ally accepted that a straight line was the 
shortest distance between two points, but 
it might not always be the easiest way to 
travel ! 

Sir William Larke thought the authors 
had been very wise in not discussing the 
detailed parts of a lay-out but they had 
rendered a good service in presenting a 
comprehensive picture. It was to be hoped 
that they would follow up this paper with 
one on such subjects as traffic, &c., in great 
detail. In a long industrial experience he 
had seen many seriously uneconomic plants 
adopted as the result of technological 
enthusiasm uncorrected by the factor which 
Dr. Colclough had wisely emphasised in 
previous discussions at this meeting, viz., 
cost. He welcomed the 0 and expressed 
the hope that steel works managements 
would review their processes in relation to 
each other because he was convinced from 
his past experience that this would lead to 
a considerable improvement in productive 
efficiency and in the volume of production. 

Major W. R. Brown (Ashmore, Benson 
and Pease, Ltd.) said that the paper brought 
into correct perspective the main points 
which should be considered when starting 
to plan a new works. But perhaps insuffi- 
cient emphasis had been laid on what could 
be done to improve an otherwise unpromis- 
ing site. ‘There were certain sites in this 
country on which a great deal of artificial 
work had been done and there was a site in 
Australia that was almost completely re- 
claimed from the sea by artificial means. 
A little more emphasis might have been 
laid on that aspect. It would also have 
been wise to have stressed how important 
it was to do this preparation before com- 
mitting oneself to any building operations, 
because once the installation had been com- 
pleted or partly completed it was very diffi- 
cult to rectify any of the inherent draw- 
backs of the site. It might also be taken 
into account that capital spent on improv- 
ing a site was capital which bore a little 
less heavily on production charges because 
what was done in the way of levelling and 
piling must surely bear the minimum main- 
tenance cost and amortisation charges spread 
over a number of years. Whilst the authors 
seemed to have been rather awed by what 
might have to be the expenditure in pre- 
paring a new site, they advocated the acqui- 
sition of large acreages against future deve- 
lopment, but perhaps it would be wise to 
think in terms of the immediate task of 
providing a modern integrated iron and 
steel works. Personally, he did not see 
how it was possible to cater for anything 
beyond that, having in mind the immediate 
possibilities of development. He would 
prefer to see a twentieth-century plant put 
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in perfectly, rather than an imperfect plant 
acquiring, at the same time, large acreages 


for unknown future development. The 
paper spoke of locating plant with due regard 
to access to raw and other materials, to 
Jabour, power and water supplies, but so 
far aS raw materials were concerned, he 
thought it was wise to look at supplies 
from the point of view of world supplies 
and world markets, and that would open 
the door very widely. In the past, works 
had been located in this country which were 
closely identified with a particular raw 
material found on the spot, but in several 
cases those raw materials were now extinct 
and the plant was left without the slight 
advantage it once had. He was inclined to 
disagree with the authors’ ban on a ramp 
to approach the high line over the bunkers 
because in many circumstances it served a 
useful purpose. It was suggested in the 
paper that the ramp encumbered the site, 
but it seemed to him that ramps could be 
used without the slightest embarrassment 
when gradients did not exceed 1 in 60 or 
1 in 80. If ramps were not used and one 
confined oneself to tipplers, the tendency 
towards larger wagons in the iron ore trade 
would be ruled out. It did not seem un- 
reasonable to think there might be progress 
towards 50-ton or larger bottom hopper 
wagons, which were used in other countries. 
It would be possible to accept these by 
degrees if there was real access to the high 
line. If we were confined to tipplers he 
could foresee a certain amount of resistance 
to the advent of such wagons, because it 
would mean a change in installations which 
were already working and which could not 
be interrupted in their ordinary functions. 

Mr. E. R. 8S. Watkin (Appleby-Froding- 
ham Company) said the biggest principle 
to be applied to new works was simplicity 
and compactness, whilst another was to 
ensure that all shunting was done with the 
engine at the same end of the train. There 
was a great waste of time if the engine had 
to be changed from one end of the train to 
the other at the end of a trip. With regard 
to railway track work, he said the best solu- 
tion, to avoid double track work, was short 
lengths of single track with passing places. 
He did not like segregation of traffic because 
that led to segregation of duties, which was 
a bad thing. People liked to get into a 
state of mind in which they were only doing 
this or that and did not like to be taken away 
to do something else. It was better to 
provide for a number of duties to be carried 
on effectively than to have separate duties 
rigidly applied. Finally, he discussed a few 
details with regard to the lay-out of the 
transport system within the works, parti- 
cularly with regard to the reception and 
despatch of materials. 

The President, at this point, intimated 
there would be no further time for dis- 
cussion. 

Mr. Terrington made a very brief comment 
on the discussion. 

The President then expressed regret that 
& number of people who had come specially 
to discuss this matter had been precluded 
through lack of time. This was a subject of 
really vital importance to the whole industry 
and deserved to be further discussed. At 
a later date an effort must be made to try 
and arrange a special meeting at which the 
paper could be further explored and dis- 
cussed. 


———_——————_ 


German Iron AND Street Scrap.—In_ the 
twelve-month period ended March 31, 1949, just 
over 1,000,000 tons of iron and steel scrap were 
imported into the United Kingdom from Ger- 
many. 
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Vibration Controlled Foundations for 


Forging Hammers 
By ROLT HAMMOND, A.C.G.1., A.M.1.C.E. 


y pson author recently had the interesting 
experience of visiting the new forge at the 
Woolston Works of John I. Thornycroft and 
Sons, Ltd., at Southampton, to see the 
forging hammers in action, all of them being 
provided with new special sprung and slung 
foundations. 

A general view of the forge is shown in 
Fig. 1. The 2-ton tup Davy steam hammer in 
the foreground replaces a 30-cwt Nasmyth 
hammer, about eighty years old, which 
operated until 1945, when the firm had to 
move an existing forge in order to meet the 
needs of their current shipbuilding pro- 
gramme. On the left-hand side there is a 


several points, and the vibrations thus 
initiated were recorded on a Cambridge 
Instrument Company’s “ Universal ” vibro- 
graph, both vertical and horizontal move- 
ments being recorded. It is now known that 
ground vibrations have definite frequencies 
which are connected with the physical 
characteristics of the soil, so that the ground 
on any site has its own natural frequency, a 
completely new idea to almost all engineers. 
The vibrographic records taken with the 
instrument placed directly on the ground in a 
number of positions showed various fre- 
quencies from about 8 to 120 cycles per 
second, according to its nearness to the 
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line of four smaller steam side hammers with 
tups weighing 5cwt, 7cwt, 7Tcwt and 
10 cwt respectively, by various makers, and 
there is a fifth hammer on the right, a 10-cwt 
Massey “clear space’’ pneumatic side 
hammer with electric drive. 

An adjoining shop houses a number of oxy- 
coal gas machine flame cutters, the accuracy 
of which, it was expected, would be gravely 
impaired by ground vibration from the new 
forge. It was therefore decided to undertake 
a detailed dynamic survey before moving the 
old forge and its hammers, and to design and 
construct the most advanced possible founda- 
tions according to the latest available 
information. The survey consisted of sink- 
ing two 6in diameter bore-holes at con- 
venient places to a depth of about 30ft, in 
order to obtain adequate information about 
the geological strata, which appeared to be 
estuarine silt, with a water table which had 
indications of being tidal, a not unexpected 
result, as the forge is only about 100ft from 
the water’s edge. The ground was set in 
oscillation by dropping upon it an iron ball 
weighing 1} tons from a height of 2ft 6in at 





buildings having these frequencies, but 
wherever the vibrograph was placed and the 
ball was dropped a frequency of 10 cycles per 
second was always strongly in evidence ; 
this was taken as the natural frequency of 
the estuarine silt forming the site. All fre- 
quencies of the forging hammer foundations 
had therefore to be kept substantially 
different from this value of 10 cycles per 
second, in order that machine and ground 
should not be in resonance with one another. 

All the new foundations for these forging 
hammers have been designed on the basis of 
methods laid down by Messrs. Andrews and 
Crockett in a paper which they presented to 
the Institution of Engineers and Shipbuilders 
in Scotland in 1945.* Detailed site investi- 
gation, dynamic and structural calculations 
and design were carried out by J. H. A. 
Crockett, B.Sc. (Eng.), A.M.I.C.E., in close 
collaboration with John I. Thornycroft and 
Co., Ltd., represented by Mr. Harry Randall, 

* “Theory of Forging Hammers and their Founda- 
tions,” by Walter C. Andrews, O.B.E., M.I.C.E., and 
J. H. A. Crockett, B.Sc. (Eng.), M.I.C.E., “‘ Trans.,”’ 


Inst. Engineers and Shipbuilders in Scotand, for 
November, 1945. 
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to both of whom the author is indebted for 
their kindness in providing facilities and 
material for writing this article. 

It was decided to standardise the design 
of the five smaller hammer foundations, both 
to simplify construction and for interchange- 
ability of component parts, and also so that 
the hammers could be changed around at a 
later date, if required. In the past, low live 
load and reduced vibration to the ground 
have been attempted and partly achieved by 
mounting hammers of this size on concrete 
blocks weighing from 80 to 150 tons, sus- 
pending these by spring-supported tie rods. 
The springs provide insulation for vertical 
vibration ; the pendulum action of the tie 
rods combining with the inertia of the block 
give a certain degree of insulation to the 
horizontal vibrations. Such foundations in 
the past have been very expensive because of 
the large size of their blocks and of the very 
large lined pit or tank in which the block 
is suspended, while they have certainly never 
been designed with the knowledge of possible 
ground resonance. For reasons of economy, 
therefore, and partly to check the accuracy 
of the methods laid down, the concrete 
blocks were designed to be as small as 
possible and only weigh 16 tons each. These 
concrete blocks are made larger on one side 
of the anvil centre line than on the other to 
counterbalance the eccentric distribution of 
weight of the hammer superstructure. The 
centre of mass of the concrete block with the 
superstructure on it is as nearly as possible 
coincident with the point of impact of the tup 
on the anvil, thus providing balance of the 
whole machine and foundation, an extension 
of a principle so necessary in all impact 
forging equipment. As may be seen in the 
diagram in Fig. 2, the leaf springs from which 
the concrete block is suspended are also dis- 
tributed symmetrically about the centre line, 
while the pit or tank and the ground are also 
similarly arranged, so that the whole system 
is symmetrical and balanced in all its parts. 
This allows much greater control of the 
oscillation to be obtained than would be 
possible with the unsymmetrical arrange- 
ments previously used. Concrete of Code of 
Practice 1: 1:2, Special Grade, was used in 
the balance blocks, and was compacted with 
a high-frequency electric needle vibrator. 
The thickness of concrete beneath the anvil 
was limited to only 2ft 6in for economy, 
instead of 7ft or more, as in previous cases, 
and it had to withstand a punching live load 
from the anvil of up to 300 tons with ample 
margin of safety, particularly because reduced 
stresses must be taken to allow for endurance 
limit of both concrete and steel under fatigue 
conditions. Live load was calculated by 
means of the spring constant of the timber 
spring pad from the known dynamic modulus 
of elasticity of the timber on which the anvil 
rests. The theory of stress waves, with 
particular reference to compression waves 
being reflected back from the bottom of the 
block in tension, had to be developed and 
applied with care to this problem, in order to 
make sure that the anvil could not break or 
punch through the thin concrete block. 
That methods employed have been successful 
is amply demonstrated when it is realised 
that there is nothing under the concrete 
block except air, support being obtained 
entirely by the four R.S.J. cantilevers ut the 
sides, and the spring/tension bar units. 
Finally, the concrete at the bottom of the 
small well in which the anvil rests was very 
accurately finished and this well was flooded 
to mature the concrete around the anvil as 
much as possible. 

The concrete block was given at least two 
months to harden in every case before 
forging took place. The blocks were all cast 
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in their pits, and were then lifted into their 
suspended position by means of the nuts on 
top of the springs. 

Reinforcing bars were placed in the block 
at all places where special stress concentra- 
tions might reasonably be expected by stress 
wave reflections and diffractions, as distinct 
from the needs of comparatively static 
bending moments. 

Because the ground has a natural fre- 
quency of 10 cycles per second, the balance 
block, with the hammer mounted upon it, 
was given natural frequencies of about one- 
third of this, or less, for all directions, thus 
effectively reducing live load and also mini- 
mising vibrations induced in the ground. 

The hammers themselves are all mounted 
on the concrete balance blocks with a sand- 
wich of Iroko—a bastard teak—in between, 
only 2in thick. The spring pads supporting 
the anvils are of the same timber and vary 
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FIG. 2—FOUNDATION FOR SMALL HAMMER 


from 4in to 7in thick. This ensures a very 
high frequency for these parts on top of the 
block, so that they are not even remotely in 
resonance with the ground. A common, but 
undesirable, practice of surrounding the 
anvil’s sides with concrete to locate it within 
its well was not followed here, because such 
concrete always breaks up and pieces can 
work down into the spring pad below, 
damaging it very considerably. The anvil 
wells at Thornycrofts are all entirely filled 
with timber, which has proved satisfactory 
in every way. Finally, the space all round 
and over the balance blocks at floor level is 
covered over with chequer plating for the 
men to stand upon, clear of all vibrating 
parts. It is also necessary to have flexible 
steam pipe couplings to the hammers, or 
flexible electric cables to motor drives. In 
practice the small hammers appear to operate 
just as efficiently as they did when they were 
mounted on their old traditional type of 
foundations ; but there is more comfort in 
the forge since ground vibration is very 
slight. 

The force of the blow, in spite of the spring, 
has in no way been altered. Since these 
foundations have been installed, however, 
maintenance charges have been substantially 
reduced, particularly in the item for piston- 
rod breakages. It is fairly clear that this 
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change is due to the whole accuracy and 
precision with which the setting has been 
done at all stages, and also because the low 
spring frequencies have considerably reduced 
all stresses due to the liveliness, jumping and 
general shaking about which is normal with 
ordinary hammer foundations. These slow 
movements also ensure that the tup will 
strike the anvil almost dead true at each 
blow, thereby largely reducing breakages of 
piston-rods owing to their bending. 

The 2-ton tup Davy United steam side 
hammer installed at the end of the forge had 
been originally made in 1929 for Kirkstall 
Forge, Ltd., to whose specification the 42-ton 
anvil had been cast. Because the toe all 
round this anvil provided a bottom about 
9ft square, it was obvious that any concrete 
balance block would have to be made very 
large indeed and would be very expensive ; 
so an alternative solution was _ therefore 
sought. The anvil and the hammer super- 
structure are now each mounted directly on 
springs independently of one another, with- 
out any massive concrete block to support 
them or to provide inertia ; indeed, the thick- 
ness of the concrete foundation is 1ft. 

In the remodelled Davy hammer at 
Thornycrofts, the connection between the 
anvil and tup receives no shock at all, and all 
locating is performed by general oscillation 
control through the foundations. The site 
of this hammer is about 80ft from the 
average water front and the only concrete 
in the foundation is the reinforced retaining 
wall, 12in thick, and the base of the pit, the 
bottom of which is below mid-tide level. 
Fig. 3 makes it clear how the 42-ton anvil 
sits in a welded steel cradle of R.S.J.s. On 
top of these joists and all round the sides for 
a height of 9in is a steel plate and a layer of 
plywood, fin thick, the side parts being 
wedged tightly against the toe of the anvil. 
In this way there is no chattering between 
anvil and grillage, the two being accurately 
and permanently located together; more- 
over, the grillage is not subjected to the 
tremendous acceleration downwards of stress 
waves in the anvil. This is very important, 
because the three lowest members of the 
grillage have to cantilever outwards for 
attachment to the suspension system ; if the 
acceleration downwards is too great these 
cantilevers would tend to be left behind and 
would therefore buckle upwards. After 
driving home, the wedges were spot welded 
into place to prevent them jumping out, and 
they have not received any further attention. 
The anvil in its grillage cradle is supported 
by slings made of high-tensile steel bars with 
an ultimate tensile stress of 40-45 tons per 
square inch 1}in thick, formed into long bolts 
with nuts and plates at each end. As these 
hang within recesses in the side walls of the 
pit, they are conveniently supported from 
large leaf springs, six in number, arranged 
three on each side of the hammer and resting 
on @ concrete bench formed near the top of 
the retaining wall. The tops of the suspension 
bars pass through accurately machined 
bushes set in a plate fixed to the concrete. In 
this way the anvil is located within the rein- 
forced concrete foundation to an accuracy 
of less than 1/50in, and which normally 
would only be affected by temperature 
changes, settlement, distortion of the whole 
foundation pit, or by loosening of the nuts, 
all of which can be set right by adjusting the 
nuts. This system can be calculated within 
reasonable limits to provide control of the 
natural frequencies of oscillation in all six 
degrees of freedom. 

Some of them have several frequencies 
each, giving twelve important natural fre- 
quencies, all of which can and do act together 
simultaneously. The object of design is to 
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arrange that all these frequencies are much 
less than the natural frequency of the ground, 
which is 10 cycles per second. In this case 
the vertical frequency, which is controlled 
only by the springs, is 3 cycles per second, 
and their frictional damping brings the anvil 
to rest after three or four cycles. Some 
oscillations in the horizontal directions have 
no damping or energy absorption by virtue 
of the pure pendulum action, and therefore 
tension steel wire ropes were attached to 
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FIG. 3—FOUNDATION FOR 2-TON HAMMER 


another set of leaf springs all operating in 
the horizontal plane. These were set to act 
diagonally in plan on the anvil cradle, there- 
fore gaining damping control also of rota- 
tional oscillations about the central vertical 
axis. Steel wire ropes were selected rather 
than tie bars in these positions, so that the 
sudden downward movement applied blow 
by blow to their ends would not induce any 
chattering, since wire ropes are self-damping. 
Generally, the frequencies other than the 
vertical one are less than 3 cycles per second. 
Thus, a system has been created whereby the 
anvil may be located accurately within the 
foundation and controlled in its oscillational 
behaviour and energy absorption. The rein- 
forced concrete pit forming the outer or main 
foundation is made symmetrical about the 
centre line of anvil and tup, thus providing 
balance with the ground. The superstructure 
of this hammer originally stood upon and 
was wedged to a cast steel base-plate of 
ribbed formation. But as this was of awk- 
ward shape it was abandoned and four 24in 
by 7}in R.S.J.s were substituted. On the 
front end of these a welded steel box was 
provided, which, when filled with scrap, acts 
as a counterbalance weight to the super- 
structure, the centre of mass of the whole 
coinciding with the centre of the anvil pallet. 
The centre or stem of the anvil stands up 
between these deep joists, which are arranged 
to clear it by a few inches on either side. 
Level with the counterbalance weight and on 
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either side are two slings and leaf springs, 
but the tension bars are shorter than for the 
anvil, while another and similar set is placed 
symmetrically under the superstructure. 
Oscillation control is thus gained in exactly 
the same way as for the anvil, except that 
there is no horizontal springing and therefore 
much less damping in those directions. Pro- 
vision was made for addition of extra damp- 
ing if the hammer operators required it, but 
so far this has not proved to be necessary. 
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The whole installation thus consists of two 
independent portions, an anvil and a hammer, 
both mounted in a reinforced concrete hollow 
box type of foundation of great stiffness, and 
it is this box only which provides the con- 
necting link between the two. The link is 
not subjected in any way to the shock of 
impact, but is only acted upon by the gentle 
forces from the springs and tension bars. 
The dynamic load applied by this hammer 
before reconstruction when on its original 
empirical type foundation was many hun- 
dreds of tons per blow ; it is now only a few 
tons. 

This hammer is in daily use, and, in spite 
of the softness of the springs and the swing- 
ing within the slings of both anvil and super- 
structure, it is used for bending ships’ parts 
as well as for purely forging processes. 





Institution of Electrical 
Engineers 


THE seventy-seventh annual general meeting 
of the Institution of Electrical Engineers was 
held in London on Thursday, May 12th, when 
the Council presented its report for the session 
1948-49. There was a net increase in member- 
ship of 1464 during this period, the total 
number of members on April 1, 1949, being 
34,371, including 16,027 corporate members, 
7829 graduates and 7971 students. New 
members elected during the session totalled 
2765, compared with 2693 during the previous 
session. 


INSTITUTION ACTIVITIES 

In all, 1203 meetings were held in London and 
at the local centres. At the ten ordinary meet- 
ings held in London the average attendance was 
305, compared with 271 for the previous year. 
One of the ordinary meetings was a joint meet- 
ing with the Institution of Civil Engineers, and 
there were two joint meetings with the Institu- 
tion of Mechanical Engineers. The activities of 
the four specialised sections reflected the 
Council’s decision to revise the definition of the 
scope of each section, to be in line with the. 
trend of developments in all parts of the elec- 
trical engineering field. Accordingly, when the 
subject of generation was included in the scope 
of the old Transmission Section its title was 
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changed to Supply Section. Similar considera- 
tions led to the Installations Section being 
renamed the Utilisation Section, its scope being 
enlarged to embrace heavy engineering (but 
not generation). Six informal meetings were 
held, the average attendance being 67, com- 
pared with an average of 89 for the preceding 
session. 

Two new sub-centres were formed—the 
North Staffordshire and North Lancashire sub- 
centres—to cater for the needs of a large number 
of members in areas which previously had only 
restricted facilities for meetings. In addition, 
many district meetings were held, to provide 
opportunities for members in outlying places 
to hear papers and take part in discussions that 
would otherwise have been beyond their reach. 

Included in the busy programme of meetings 
and visits of the Students’ Sections was the 
summer tour, which was held in Switzerland. 
This tour included visits to twenty factories, 
hydro-electric plants and educational establish- 
ments. An increase in the size of the Students’ 
Quarterly Journal permitted the publication 
during the session of more than twenty tech- 
nical papers, two-thirds of which were abstracts 
of papers read before various sections during 
the preceding session. 

TECHNICAL INVESTIGATIONS AND JOINT 
ACTIVITIES 

Work continued during the session on the 
preparation of Codes of Practice within, as well 
as outside, the scope of the Independent Codes 
of Practice Committee. In the second category 
three new Codes were published and work was 
proceeding actively on Codes dealing with the 
following subjects: abatement of radio inter- 
ference from electric discharge lamps; over- 
head electric power lines ; earthing ; and street 
lighting. Recommendations of the Committee 
on Regulations for Electrical Equipment of 
Aircraft were promulgated by the Air Regis- 
tration Board as Section J of the “ British 
Civil Airworthiness Requirements.” Parallel 
recommendations for the design of radio equip- 
ment and its installation in civil aircraft were 
incorporated in Section R of the same Regu- 
lations. 

Joint activities of the Institution with other 
bodies are fully dealt with in the Council’s 
report. In particular, the report states that 
the Council is collaborating with the organisers 
of the Festival of Britain, 1951, and, in common 
with the Councils of the sister institutions, is 
sponsoring a Joint Engineering Conference, to 
be held during the Festival (June 4-16, 1951) 
at which papers descriptive mainly of British 
engineering practice will be read. In a brief 
reference to the meetings of the Engineering 
Societies Conference, the report states that, 
following the adjournment of the 1948 meeting, 
arrangements were made for a meeting to be 
held in September, 1949. 

EDUCATION 

The Examinations Committee met twelve 
times. One of the matters considered was a 
memorandum on a joint scheme for an Ordinary 
National Certificate in Engineering. Although 
it was agreed in principle that the early years 
of technical education of all kinds of professional 
engineers should be concerned with the funda- 
mentals of all the main branches of engineering 
science, nevertheless the Committee and subse- 
quently the Council were unable to support the 
proposal for a joint scheme. During the session 
the Education and Training Committee pre- 
pared and published a memorandum on “ The 
Personnel of the Electrical Industry’ and 
agreed on a report on educational courses for 
craftsmen in the electrical industry. A panel 
of this Committee also prepared a report on 
the training of electrical engineers in the 
Merchant Navy. 

—_.4———— 


British AssociaTion.—The Recorder of Section G 
(Engineering) of the British Association, on behalf of 
his Committee, thanks the various journals which 
have given space in appealing for papers by young 
engineers, and states that the response has pro- 
vided more papers than can be utilised this year. 
As soon as convenient, those who have offered pape rs 
will be notified. It may be added that the pro- 
gramme for Section G as a whole is now provision- 
ally completed for this year’s meeting. 
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MACHINE AND INSTRUMENT SHOP 


A Research Laboratory for Refractories 


ECENTLY the new central research labora- 
tories of General Refractories, Ltd., built 
at Sandy Lane, Worksop, Notts, were opened 


ment of some of the laboratories. The labora- 
tories are housed in a two-storey brick building, 
on an open site, with a large single-storey 
by Sir Charles F. Goodeve, director of the building situated to the rear, housing a com- 
British Iron and Steel Research Association. prehensive pilot plant. The main building is 
For the occasion a luncheon, which was attended _ pleasantly laid out, centring on a dignified hall 
by many members of firms associated with and attractive staircase. Large windows 
General Refractories, Ltd., was held. throughout the building give natural light, 

The firm’s products include basic, silica and and attention has been paid to such details as 
high-alumina materials; fireclay products; the provision of cream glazed tiles up to door 
carbon refractories and acid-resisting ware; height to promote cleanliness, and to the 
insulation materials, and foundry sands. These choice of materials in fitting up the laboratories. 
materials are produced at many works in Great Pure Research Laboratory.—One of our illus- 
Britain and Belgium, each sited near raw _ trations reproduces a photograph of part of the 
materials or principal markets. Many-of these Pure Research Laboratory, which is equipped to 
works possess routine control laboratories ;' undertake much of the fundamental research 
these local laboratories are well equipped for essential to the development of new pro- 
such work as is usual for quality control, but cesses and materials. New analytical pro- 
are not suitable for research and development cesses can be investigated in one part, equipped 
on any great scale. As the name imples, the with benches and fume cupboards, whilst 
new central research laboratories now open are’ another part is equipped for work on slip casting 
intended to work centrally on problems which techniques and bonding media for refractories. 
may be referred by the individual works, on Electric furnace equipment is situated centrally, 
research into applications of refractories and and nichrome, platinum and molybdenum 
their performance, and on the development of wound furnaces permit investigations in special 
new refractories and processes. -atmospheres. Glass-blowing equipment is also 
available. Rooms leading off the main labora- 
tory house petrographic equipment, with a 
microscope fitted with polaroids instead of 
Nicol prisms; an X-ray room, housing a 


CENTRAL RESEARCH LABORATORIES 


Accompanying illustrations show the appear- 
ance of the building and indicate the arrange- 
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CENTRAL RESEARCH LABORATORIES OF GENERAL REFRACTORIES, L1 D, 





LIBRARY AND CONFERENCE ROOM 


Metro-Vick ‘“‘ Raymax” set with two 9cm 
powder cameras; and a dark room for photo- 
graphic processing. 

Chemical Laboratory.—The Chemical Labora- 
tory is well equipped for analytical work 
on refractory materials. Its facilities include 
thermostatically controlled ovens and muffles. 

Physical Laboratory.—Two furnaces in the 
Physical Laboratory operate at controlled tem- 
peratures up to 1000 deg. Cent. A hydraulic 
testing machine of 100 tons capacity is included 
in the equipment, together with all necessary 
apparatus for determining properties such as 
bulk density, permeability, specific gravity, 
porosity, thermal expansion and conductivity. 

Adjacent to, and forming part of, the Physics 
Laboratory are the Sand Laboratory and the 
Bonding Materials Laboratory. Sand-testing 
equipment includes vibrating sieves, “‘ green ”’ 
and “dry” strength-testing machines, per- 
meability and “clay grade” apparatus and 
drying ovens. The Bonding Materials Labora- 
tory is equipped for the determination of the 
viscosity and other properties of liquids used as 


' bonds or protective coatings. 


Machine and Instrument Shop.—In this 
shop apparatus can be built as required, and 
maintenance and repairs undertaken. Its 
equipment includes lathes, pillar drills and tool 
grinders, and a slitting and grinding machine 
for the preparation of thin sections for micro- 
scopic examination. 

Library and Conference Room.—The library 
is an essential part of a research worker's 
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equipment, and a particularly fine example is 


available for use. It is combined with a con- 
ference room, where consultations with users 
of the firm’s materials can take place, and where 
mecotings may be held for formal or informal 
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of great symbolism just completed to com- 
memorate the recent liberation of the country ; 
Mr. A. A. J. Rijksen kindly explained them. 
Resuming the coach journey, a stop was made 
at the ancient town of Oudewater, birthplace 





LABORATORIES AND PILOT PLANT 


discussions. All members of the staff are 
encouraged to make use of these facilities. A 
built-in blackboard and equipment for lantern 
slide and film projection are available. 


Pitot PLANT 


As already mentioned, a large single-storey 
building behind the main laboratories houses a 
pilot plant, where the complete processing of 
raw materials may be checked on a semi- 
commercial basis, prior to full-scale production. 
Here are installed crushers, screens, mixing and 
milling equipment, a hydraulic press, dryers 
and gas-fired kilns. The kilns operate on town’s 
gas and attain temperatures up to 1650 deg. 
Cent. Gas-fired refractories-under-load fur- 
naces reach temperatures up to 1720 deg. Cent. 
and carbon resistance furnaces for the same 
purpose up to 1750 deg. Cent. 





Newcomen Society Summer 
Meeting 


For the first time in the twenty-nine years 
of its existence the members of the Newcomen 
Society went abroad for their summer meeting, 
and the venue chosen, following in the wake 
of John Smeaton in 1754, was the Netherlands, 
not only because of its wealth of windmills, 
engines and museums, but also because the 
Society had such a competent cicerone in one 
of its Vice-Presidents. 

The party departed from London on Friday, 
May 6th, via Harwich for the Hook. On Satur- 
day morning, after the usual formalities, the 
party left by coach for Gouda, observing en route 
typical windmills. The first stop was at the ‘‘ De 
Moriaan ” Pipes and Pottery Museum, where 
the Director, Mr. G. C. Helbers, met the party 
and showed the furnishings with snuff-pots, 
tobacco casks and tea-boxes which have 
remained unchanged since 1680. Clay pipe- 
making began here in the sixteenth century, 
and by the following century two-thirds of the 
population was engaged, more or less, in 
the industry. The collection comprises clay 
mixers, moulds and tobacco pipes from all parts 
of the world ; there is also a select collection of 
Dutch tile pictures, 1700-1860. There followed 
an official welcome in the Municipal Museum 
from the Burgomaster, Dr. K. F. James, and 
some time was spent there in a special collection. 
After lunch a visit was paid to St. John’s 
Church to see the beautiful and enormous 
stained glass windows of the sixteenth and 
seventeenth centuries and the memorial window 





of Snellius, where, after a welcome at the Town 
Hall by the Burgomaster, Mr. H. F. Arke, and 
the town clerk, Mr. A. W. den Boer, the Weigh- 
house was visited. The belief in the Middle 
Ages was that a witch or wizard weighed less 
than a normal person; if of correct weight 
certificates were issued here which safeguarded 
holders from accusations of sorcery. All those 
of the party who were weighed were certified 
normal ! 

Resuming the coach journey, the party was 
met at the Gulden Vlies by members of the Dutch 
History of Science Society and were their guests 
for dinner, after which, at a joint meeting, with 
the President, Dr. A. Schierbeek, in the chair, 
assisted by Dr. D. Burger, the secretary, Mr. 
R. Wailes submitted a paper on ‘“‘ The Windmills 
of England.” It took the form of a commentary 
on a selection of lantern slides from his 
unrivalled collection. In view of the meeting 
on the morrow at the National Museum for the 
History of Science, the Director, Miss Dr. M. 
Rooseboom, gave a talk about what was to be 
seen there. 

The early morning of Sunday was devoted, 
on the one hand, to a sightseeing tour of Leyden 
under the capable conduct of Mrs. van Leur 
and Miss le Poole, of the Leyden Archeological 
Society, and, on the other hand, to the windmill 
of the town, which was allowed to run specially 
for the benefit of the party. 

At 11 a.m. the party met at the National 
Museum and was conducted by the Director, 
Dr. C. A. Crommelin, Dr. J. A. Vollgraff, and 
the staff over the section that interested it most. 
Especially notable are the Christiaan Huygens 
Collection, comprising the first pendulum 
clock (1657), and the ’S’Gravesande-Mus- 
schenbrocek Collection of air pumps, micro- 
scopes, &c. 

After lunch at the Gulden Vlies there followed 
another meeting with members of the Historical 
Society and of the Cruquius Foundation. The 
first item on the programme was an exhibition 
by the Bataafsche Petroleum Maatschappij 
of the film of the ‘‘ Cornish Engine,’ which 
some members had already seen in London. 
It was followed by several short films. Then 
there was a paper by A. A. Gomme and H. W. 
Dickinson on ‘“‘ Netherlands’ Contribution to 
Great Britain’s Engineering and Technology 
to the Year 1700,” which was presented in 
abstract. The paper dealt particularly with the 
contributions of individual inventors in the 
fields of textiles and dyeing, pottery and glass, 
land drainage and water engineering, mineral 
industries, &c. The next paper was by Ir. J. 
Voskuil, on “‘ The Speaking Machine through 
the Ages,” and was illustrated by lantern slides. 
The author distinguished the following phases : 
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—Vibration of solids (e.g., tuning fork) ; vibra- 
tion of air (sound) ; recording and reproduction 
of sound. Of all the inventors concerned, special 
credit was awarded to Edison. 

On Monday, May 9th, a coach drive en route 
to Haarlem passed the bulb fields, many of 
which were still in bloom, and it was a glorious 
sight. Pieter Teyler’s Stichting, founded 1778 
and enlarged a century later, was visited under 
the guidance of the Director, Professor Dr. A. 
Fokker, who showed us early books of science 
and the collection of historic scientific instru- 
ments, among which van Marum’s large 
frictional electrical machine attracted much 
attention. After lunch the coach journey was 
resumed to Heemstede, near which is the 
Cruquius engine, built in Cornwall in 1848, and 
used till 1933 to drain Haarlemmermeer. So 
much has been written about this famous engine 
that a description of it is unnecessary. This 
was the high spot of the visit and was marked by 
the presentation to the Society of one of the 
bronze medals struck to commemorate the 
eighty-four years service of this engine, now 
preserved as a national monument. The old 
boiler-house is now being used as a museum of 
engineering relics. 

When Amsterdam was reached a visit was 
paid to the distillery of Messrs. van Zuylekom ; 
here are distilled gin, bitters and liqueurs in 
the old way—no synthetic products—as was 
quickly proved. 

In the evening an informal reception was 
held at the Nederlandsch Historisch Scheepvaart 
Museum by the Director, Mr. W. Voorbeytel 
Cannenburg. The Museum is devoted to Dutch 
naval and maritime history—a counterpart of 
our National Maritime Museum—and proved 
quite enthralling. 

On Tuesday morning, May 10th, the party 
boarded a launch in the old town and an hour 
and a half was spent in traversing the canals 
admiring the dwelling-cum-warehouses of the 
period 1500-1800, now carefully guarded from 
iconoclasm. Taking to the coach to Koog- 
Zaandijk through what was formerly the indus- 
trial centre of the Netherlands the windmill 
“Het Pink” (young cow) used for rape and 
linseed crushing was reached. It is now pre- 
served by the Zaansche Molen Society, and the 
elaborate process was fully explained. Close 
by is the Molen Museum where an epitome of the 
history of the thousand or more mills formerly 
existing in the Zaan district and used for every 
industrial purpose is illustrated by models, 
maps and documents. After lunch at the 
Restaurant Loggen, a visit was paid to the local 
museum, in a typical eighteenth century 
dwelling-house of the Zaan district. 

A coach tour through the polders east of the 
Zaan passed much typical agricultural scenery 
and lovely old houses till the village of Midden- 
Beemster was reached, where the Burgo- 
master, Mr. A. Pesman, had invited the members 
to tea in one of the old houses. Girls of the 
village in local dress assisted in distributing it. 
The return route passed through the old town 
of Alkmaar, where glimpses were caught of the 
dunes which are the salvation of the Nether- 
lands. That night the main party left by the 
boat train for the Hook, full of admiration for 
the courage and tenacity of the Dutch people 
during the war, their hospitality and their 
friendliness. The weather was cold, but 
kept fine. 


—.——__—__ 


THe Aquma Om Rerinery.—The 1,000,000th 
ton of crude oil was recently discharged at the 
Aquila refinery, Trieste, since its reconstruction 
two years after severe bomb damage sustained 
during the war. The reconstruction of the Aquila 
refinery was started in 1946, and by May, 1947, 
operations were resumed in the rebuilt atmospheric 
and vacuum plants, chemical treatment plants, 
and in the accessory installations. At the same 
time the throughput capacity of the refinery was 
increased and it is now reported to be more than 
140 per cent of the pre-war capacity. Discussions 
are now proceeding on the construction of a modern 
plant for the production of about 25,000 tons per 
annum of the full range of 100 V.I. lubricating 
oil from Middle East crude. It is expected that 
this plant will be in full production at the beginning 
of 1951. 
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A Concrete Pump 


HE pumping of concrete through pipe-lines 

has for several years been a widely accepted 
practice on working sites where large masses 
of concrete have to be placed. Not only does 
this method of placing permit a considerable 
reduction in handling costs, but makes it 
possible to transport concrete over difficult 
areas, or in restricted places where it would 
normally be necessary to strengthen approaches 
or build a road on which vehicles could get to 
the actual working site. 

Concrete pumps had been designed and built 
by Blaw Knox, Ltd., Clifton House, Euston 
Road, London, N.W.1, for a number of years, 
when, in 1939, the company completed the 


Mounted on a valve chest above the pump 
cylinder is a conical receiving hopper, into 
which the mixed concrete is loaded. A chain- 
driven mechanical agitator in the hopper assists 
the free flow of concrete into the pump cylinder 
and also serves to prevent any tendency the 
material might have to bridge over the inlet 
valve orifice. This inlet valve is set between 
the hopper and the cylinder and a correspond- 
ing outlet valve is arranged between the cylin- 
der and the pipe-line. The valves are of the 
plug type and are actuated through spring- 
loaded rods by double-acting cams keyed on 
to an extension of the pump crankshaft. By 
this spring loading of the operating gear the 





FIG. 1—CONCRETE MIXING UNIT AND PUMP 


prototype of an entirely new design of pump, 
which incorporated a number of improvements 
over previous models. A few of these machines 
were built but owing to the outbreak of war 
they were not placed on the market and were 
transferred for use to the company’s plant hire 
department. These pumps were used exten- 
sively during the war years and, as a result of 
the experience gained, further improvements 
were made to lengthen the working life of the 
parts and increase their efficiency. 


DESCRIPTION OF THE PUMP 
The new pump, a photograph of which we 
reproduce in Fig. 2, is mounted with its 34 h.p. 
oil engine on a rigid steel frame carried on 
pneumatic-tyred wheels. The pump is a heavy- 
duty single-acting unit, with a 6}in bore and a 
12in stroke. It has the normal type crank- 


shaft and connecting rod which actuate a 
piston fitted with rubber cup-washers. Rubber 
rings are fitted to the piston to keep the cylin- 
der walls clear of concrete and a flow of water 
under pressure is arranged to flush the tail 
end of the piston when the machine is in 
operation. 


valves are protected against the possibility 
of damage being caused by an obstruction 
during the closing movement. 

The pump is driven through a plate clutch 
and bevel reduction gear, vee-belts and a two- 
speed gearbox, the final drive being by reduction 
spur gears to the crankshaft. In high gear the 
pump makes forty-six working strokes per 
minute and in low gear twenty-three strokes 
per minute. This two-speed gear is claimed 
to be a valuable feature as low gear can be 
brought into use when some portion of the con- 
creting cannot be handled at the full rated 
capacity of the pump, or to overcome the addi- 
tional resistance imposed when badly mixed 
concrete has been introduced into the pipe- 
line. 

By reason of the nature of the material 
handled, wear on a number of the moving parts 
of the pump, such as the cylinder liner, piston- 
head, washers, valve cages, valve rod sleeves, 
&c., is provided for. To facilitate maintenance, 
all such components subject to wear are made 
renewable and when worn can be quickly and 
easily removed and replaced with a minimum 
disturbance to the other parts of the machine. 
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The pipe-line used in connection with the 
pump is composed of 6in bore steel tubing 
in various lengths up to 10ft and bends of 
45 deg. and 22} deg. are available to facilitate 
access to the actual placing site. Quick-acting 
couplings, which have rubber seatings, and 
are fastened by means of two simple wedyos, 
permit quick assembly and dismantling of 
pipe-lines. 

The makers state that the pump has a maxi. 
mum capacity of 15 to 20 cubic yards per 
hour and will pump concrete in a straight line 





FiG. 2—PORTABLE CONCRETE PUMP 


up to 1000ft horizontally, 100ft vertically, 
or a combination of each, with an aggregate 
not exceeding 2in in size. 


Piant Lay-out aT DEEPHAMS WoRKS 


At the invitation of Blaw Knox, Ltd., 
we recently visited the site of the Middlesex 
County Council Main Drainage works at 
Edmonton to see one of the pumps in operation. 
The consulting engineers for this scheme are 
Messrs. J. D. and D. M. Watson, MM.I.C.E., 
and the contractors W. and C. French, Ltd. 
On this work the pump is working in con- 
junction with a Blaw Knox “ Junior” weigh- 
hatcher, which feeds two 18/128 “ Rex” 
Concrete Mixers. The working cycle of the 
mixers is arranged to maintain a constant feed 
to the hopper of the concrete pump. 

The mix used in this work is 4: 2: 1 with 2in 
slump and the two mixers are arrangod to 
discharge directly into a chute leading into 
the hopper of the pump. The arrangement of 
the plant and part of the 400ft long pipe- 
line can be seen in the engraving, Fig. 1. 
Two bends and a lift in this line make the 
horizontal pumping length of the pipe-line 
equivalent to 600ft. The mixing and pumping 
unit is operated by a team of four men. 

Up to the date of our visit some 4000 cubic 
yards of concrete had been placed by pumping 
and about 16,000 cubic yards had yet to be 
laid. Although 98 cubic yards is the maximum 
pumped to date in any one day it is hoped 
ultimately to reach a figure of 120 cubic yards 
in the foundations, where pumping can pro 
ceed with the minimum of pipe-line movement. 
In wall construction a figure of 74 cubic yards 
had already been comfortably reached in a 
normal working day, inside close shuttering 
from a scaffold well above floor level. 

By planning the work in full concrete pump- 
ing days, it is anticipated that the pump will 
be kept fully employed by pumping into the 
foundations and hoppers, where minimum 
formwork is required when the wall shutters 
are being stripped and moved forward. 

For placing the floors and sealing coats 
where a large area is covered with a thin layer 
of concrete, a flexible steel hose is fitted to 
the end of the pipe-line. This hose is sufficiently 
rigid to withstand the thrust of the concrete 
in the pipe-line and flexible enough to permit 
easy movement over a wide radius, thus 
avoiding the necessity of hand distribution 
from a single point at the end of the pipe. 
Further assistance in this connection has been 
obtained from the flexibility of the pump 
pipe-lineJitself. 
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The Lay-out of Integrated Iron 
and Steelworks* 


By H. H. MARDON, B.Sce.(Eng.), M.I.C.E., 

M.I.Mech.E., M.I.Struct.E., M.Am.8.C.E., and 

J. 8. TERRINGTON, B.Sc.(Eng.), A.M.I.C.E., 
A.M.LStruct.E. 


THE nature and extent of the problem of the 
lay-out of an integrated iron and steelworks 
is considered in this paper, and factors are 
discussed concerning the selection of a site, 
the lay-out of an integrated works as a whole, 
and some of the criteria which determine the 
detailed arrangement of each of the three 
departments of iron-making, steel-making and 
rolling mills. Features existing in works in Great 
Britain are tabulated; a theoretical analysis 
of a fundamental theory of the lay-out of 
integrated iron and steelworks is developed, 
and a comparative study of the traffic routes 
of the main process materials in the principal 
integrated works in Great Britain is made 
possible by flow diagrams reproduced in colour. 
Owing to the complexity of the details, it is 
not possible in many instances to lay down 
precise rules to suit all conditions, but some 
general conclusions have been drawn. 
Numerous aspects require detailed quantitative 
analysis and the most important of these is 
considered to be a traffic survey of representa- 
tive works. 


CONCLUSIONS 


Apart from considerations of national policy 
(e.g., economic and strategic), the governing 
factors in the selection of a site are that access 
to raw and other materials and to present and 
future markets is most favourable, coupled 
with the availability of adequate labour, power 
and water supplies. 

The site should (a) be free from natural 
and artificial obstructions, (b) be preferably 
level, (c) have a firm sub-stratum, (d) have a 
low ground-water level, and (e) be unrestricted 
by any surrounding natural or artificial features 
in order to allow for extension. 

The optimum lay-out is that which enables 
the various materials to be delivered to their 
destination in the plant at the time when they 
are required, and which also enables the finished 
and waste products to be subsequently cleared 
as efficiently and as economically as possible. 

Material flow lines, considered in their 
broadest sense as general trends, and not 
necessarily as individual railway tracks or 
conveyor systems, should preferably be smooth 
and without contra-flow. They may therefore 
change direction in their course through the 
works, provided that the unit processes are 
maintained in consecutive order. 

Lay-outs in general conform to two principal 
types, namely, the “herringbone”’ and the 
“ring ” formations. Consideration shows that 
each individually has advantages and that 
neither is wholly superior to the other. 

The shape of a site for a new works should 
preferably be a well-proportioned rectangle. 
Arrangements for the receipt and dispatch of 
materials by rail should broadly include holding- 
sidings close to each department or unit process 
of the works, with segregated routes for traffic 
between these holding-sidings and the main 
incoming and _ dispatch exchange-sidings 
(through which access is obtained to the main 
railway system). The incoming and dispatch 
exchange-sidings should preferably be separate, 
and each should have not less than two points 
of contact with the main railway system. The 
number of tracks at each point of contact with 
the main railway system will depend on the 
quantity of materials to be handled ; only one 
track at each point of contact may be necessary. 

To achieve the optimum lay-out described 
the arrangement of the individual items of 
buildings and plant and of the unit processes 
(or departments of the works) should be such 
as to induce an ordered flow of material through 
the works, and they should, therefore, it is 
considered, be preferably parallel, or at right 
angles, to defined axes of the whole works, as 
described and illustrated in the paper. A 
regular plan should be adhered to, even at the 
expense of some excavation or filling. 

* Journal of the Iron and Steel Institute, April 1949. 
Synopsis and conclusions of paper. 
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An integrated works should preferably be 
arranged so that the three main departments of 
iron-making (a,, a, &c.), steel-making (b,, b,, 
&c.) and rolling mills (c,, ¢,, &c.) are capable of 
completely using the products of each depart- 
ment in turn. Each department will comprise 
as many groups of units (a,+a,, &c., b,+b,, 
&c.) as are necessary to make up the aggregate 
total output demanded from the works. If, 
in course of time, due to changes in output of 
certain items of plant, one department (b, say) 
cannot absorb the output of the preceding 
department, then additional units may be 
added as required to the department concerned. 
As an alternative to extension in one direction 
from one side of the site, consideration might 
be given to locating the initial plant about 
the longitudinal centre line of the proposed 
site, successive extensions to the units being 
placed alternately about the centre, thus 
preserving a final symmetrical lay-out. 

Arrangements for the reception of ore 
and limestone are complicated by numerous 
factors. These include the use, at any one 
works, of a large number of ores, from both 
home and overseas, which may require careful 
preparation and blending before and after 
stocking. In view of the diversity of the 
factors, the whole subject of ore reception, 
handling and preparation, including crushing, 
screening, blending and sintering, warrants 
further consideration. It is therefore impractic- 
able at this stage to formulate firm recom- 
mendations for the relative position of stock- 
yard and high-line bunkers. The authors, how- 
ever, consider that the arrangement in which 
the wharf (or rail siding), stockyard, and high- 
line bunkers adjoin, may often seem to have 
considerable advantages. 

Transfer of coal and coke by conveyor is 
widely adopted, and it would appear that the 
most efficient methods of mechanical handling 
have been achieved for these materials. 

The requisite sizes and relative location of 
the main and reserve stockyards, together with 
the methods of filling and unloading them, are 
integral with the whole subject of ore reception 
referred to above, and these accordingly 
warrant further consideration before formal 
recommendations can be made. 

Coke ovens should be situated in the line 
of flow of materials to the high-line bunkers. 
“ Through ” rail tracks should not be laid near 
the benzol plant owing to the risk of fire. 

The inclined, balanced twin-skip hoist is 
the most efficient method of blast-furnace 
charging, in contrast with, say, one version of 
the Pohlig system, which requires the use of 
locomotives. The relative position of the 
bunkers and blast-furnaces is therefore deter- 
mined by the requirements of the skip hoist, 
and with adequate allowance for the efficient 
arrangement of other services to and from the 
blast-furnace plant. 

The capacity, arrangement and location of 
the ore-treatment plant are important com- 
ponents of the ore-reception lay-out, and must 
therefore receive further consideration before 
any specific recommendation can be offered. 

To attain the most efficient degree of opera- 
tion there is some indication that blast-furnaces 
should be grouped, but, as yet, there is little 
evidence to determine the exact size and number 
in each group, although the latter is believed to 
be four. It is also impracticable to recommend 
one arrangement of blowing equipment and 
gas-cleaning plant to suit all conditions, so 
that only an attempt to assess the relative 
merits of each can be made pending further 
consideration. : 

With mixer-type ladles the length of the 
hot metal route is not a criterion, apart from 
limiting the energy expended in transit, but 
the route should be segregated from other 
routes. As the operation of pig casting does not 
require to be closely connected with blast- 
furnace operation, the pig casting equipment 
should preferably be kept clear of the blast- 
furnace plant. To facilitate the diversion, as 
dictated by production requirements, of hot 
metal from the melting shop to the pig-casting 
machine, it may be advisable for these two units 
to be closely situated. 

The correct method of disposal of blast- 
furnace and melting shop slag and of works 
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rubbish and ashes, is largely an economic 
problem which requires to be solved locally. 
Evidence so far obtained is not conclusive in 
favour of any particular system of slag disposal 
and, in view of the considerable cost of slag 
handling in the industry, the subject might 
well merit further investigation. 

The stripping, soaking pit and mould-pre- 
paration bays should be so arranged as to ensure 
complete flexibility between all three operations. 
Soaking pits should be reasonably close to the 
stripping bay to conserve heat in the ingots, 
whilst the desired flexibility may be attained 
by locating the three operations in separate 
buildings. On the other hand, with the possible 
sacrifice of some flexibility, the arrangement of 
these operations in one building would confer 
other advantages such as the ability to keep 
ingots flowing, in the event of a derailment, by 
the use of long-travelling cranes. 

Junctions and cross-overs inside the bays 
should be avoided if at all possible, owing to the 
difficulty of preventing ingots from falling 
on the floor and the tendency to cause temporary 
congestion in the flow. 

Storage of some ingots can usefully be 
arranged in the soaking pit bays. Storage 
areas for cold ingots should be specifically 
allowed for, but need not be closely defined. 

Soaking pit bays, cogging or slabbing mill 
bays, and roughing and finishing mill bays, 
should preferably be arranged to provide a 
forward flow from ingot to finished product. 
As a railway system is not employed there is 
no reason why the cogging or slabbing mill 
should not be set at any desired angle to the 
soaking pits. 

In this paper the authors are not concerned 
with the detailed lay-out of rolling mills, but 
only with the way in which the tracks emerge 
from the mills and connect with the works rail- 
way system. For this reason it is of interest 
to note that the loading tracks should pre- 
ferably extend longitudinally, i.e., in line with, 
or parallel to, the general forward flow through 
the mills from ingot to finished product, thus 
making the dispatch of finished product a 
continuation of this forward flow. 

The “pattern” of the railway system 
determines the features of the lay-out so that 
the works must be set around the railway 
system. Loops at both ends of the sidings are 
desirable, but in certain cases dead-end sidings 
are preferable to avoid traffic encroaching from 
the further end. Space should be available for 
increasing where necessary the number of 
sidings to accommodate irregular volumes of 
traffic. Holding-sidings should be as close as 
possible to their respective departments and, 
as far as possible, should permit a gravity feed. 
Outgoing sidings should be sufficiently large to 
enable the various types of wagon to be selected 
and marshalled as required by the range of 
products. Rising gradients should in general 
be avoided; where used they should be 
‘** compensated ” by arranging lower gradients 
on curves than on straights so that the tractive 
effort required is reasonably constant over the 
whole length of the gradient. Diamond cross- 
ings should not be used in such a way that 
main line traffic crosses. Bends in sidings 
should preferably be not less than 340ft in 
radius, and for hot metal and “ through” 
tracks not less than 600ft in radius. ‘“ Blind” 
corners should be avoided. 

A complete road system, arranged to suit 
the railway system, should be provided to give 
access to all units. 

Although the authors have expressed an 
opinion concerning which of the tentative 
lay-outs reviewed are likely to be the most 
efficient, it is not practicable to assert which 
are necessarily the best to recommend until 
their relative merits, solely from the point of 
view of traffic handling, have been assessed. 

Conditions in existing works, have mostly 
become unfavourable as a result of changes in 
process and rate of throughput. 

The results of this survey show that numerous 
aspects require detailed quantitative analysis 
and that each of these aspects is, individually, 
sufficiently large and important to form the 
subject of a separate investigation. The most 
important of these is a traffic survey of repre- 
sentative works. 
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OPENCAST COAL 

THE Report of the Select Committee 
on Estimates, on the production and 
marketing of opencast coal, published as a 
Blue Book on April 29th, can only be re- 
garded, on economic grounds, as the record 
of a lamentable failure. For, although it 
shows that a steadily rising production of 
coal was forthcoming by this method of 
extraction, it has been obtained at an 
excessively high cost per ton. For instance, 
over the period 1945-46, the output of 
7,929,000 tons cost 52s. 11d. per ton, with a 
selling price of 35s. 3d., showing a loss of 
17s. 8d. per ton, or an approximate deficiency 
of 7 million pounds. The losses on the 
succeeding periods were 9s. 8d., 2s. 7d. and 
2s. 6d. per ton respectively. It is estimated 


that the cost per ton for the 1949-50 period 
will be 43s. 4d. for an output of 13,500,000 
tons with a deficit of 2s. 10d. per ton, or an 
approximate loss of 1-9 million pounds. In 
round figures over the five-year period 
1945-1950, 


53,436,000 tons of coal 
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will have been produced at a loss of 
£16,080,000. Opencast work is to continue 
on the present scale until 1951 and_there- 
after on a diminishing scale for a few years. 
The only possible justification for the 
adoption of such a prodigal undertaking by 
the Ministry of Fuel and Power was, as the 
Report states, “that output, not avoidance 
of loss, was their prime consideration.” 

The method of exploitation was by way of 
competitive contract. But the form of con- 
tract at first adopted was open to adverse 
criticism, in that it “had the disadvantage 
that it offered a greater incentive to the con- 
tractor to dig overburden than to recover 
coal,” inasmuch as the contract was based on 
a schedule of rates. In 1945, therefore, a new 
form of contract was introduced, based solely 
on the tonnage of coal produced, and pro- 
viding for a variation in the rate per ton pro- 
portionate to the amount of the overburden. 
This arrangement, again, suffers from the 
disadvantage that the ultimate cost of the 
job cannot be known until it is completed. 
There was evolved, then, yet another type 
of contract, under which the contractor 
delivers the coal at a fixed rate per ton. Both 
these two latter types are in use. Their 
application is determined by the nature 
of the ground to be worked. As to the 
quality of the coal produced by opencast, it 
is very doubtful whether acceptance will be 
forthcoming from unfortunate consumers of 
the coal of the belief of the Select Committee 
that, “‘ generally speaking, it is similar to that 
produced from the mines.” For—as, indeed, 
is stated in the Report—the coal worked, 
being near the surface, has been subjected 
for a long period to oxidisation, causing loss 
of calorific value and enhancement of 
moisture content ; and, it may be added, also, 
that owing, in great part, to the mode of 
extraction adopted, it is more friable than 
mined coal, and for the same reason it has 
also a greater ash content due to the admix- 
ture of adventitious dirt. Although we are 
told that 80 per cent of the product is screened 
(into only two or at most three classes, be it 
stated), the dirt and shale is only hand 
picked, and, so far as we can learn, none of 
the coal is subjected to washing. The 
machinery necessary for the extraction of 
the coal was obtained from the United 
States. The Government expended about 
£4,875,000 thereon up to the end of 1948 and 
in 1949 about £1,000,000 more will have to be 
spent. The necessary machinery we are, 
told, is not available from the United 
Kingdom. When the sites at which open- 
cast working is practicable are exhausted— 
which will be in the very near future—this 
machinery will become redundant. — 

This expenditure of dollars on machinery, 
and the continuing expenditure of dollars on 
petrol and diesel oil used in getting and trans- 
porting the coal, is, we feel, to be deprecated. 
Opencast working of thin seams of coal has 
not hitherto, so far as we can learn, been 
undertaken elsewhere as a business proposi- 
tion. Certainly few, if any, sites really suit- 
able for opencast working are available in 
Great Britain. Perhaps those who originally 
advocated the proposition were bemused by 
the remarkable results obtained by the open- 
cast working of the brown coal deposits in 
Saxony and other parts of the world, but it 
must be remembered that the workings there 
present an entirely different set of natural 
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conditions to those incident to the extraction 
of coal from thin seams. In Saxony, for 
instance, the deposits worked opencast con. 
sist usually of soft material and are from 25ft 
to 65ft in thickness (there are some “ le:n,” 
and poor quality, seams which reach a thick. 
ness of 330ft), and they are overlain by 
gravel and clay. As a general rule, too, it is 
a profitable proposition to remove the over. 
burden up to a thickness of only three ties 
that of the underlying brown coal. he 
application of the latter limit would, in the 
case of Great Britain, rule out a number of 
the sites now being operated. We wonder, 
therefore, whether, before continuing with 
such an extravagant means of filling the yap 
in our coal requirements, it would not have 
been well to have investigated more closely the 
possibilities of importing cheap coal, say, for 
instance, from South Africa. There, coal is 
being delivered into wagons at a cost of 
about 4s. 9d. per ton; the price f.o.b. at the 
port of Lorenzo Marques is 14s. 10d.; with 
freight at, say, 15s., the price at Great 
Britain works out at some shillings per ton 
below the cost of our opencast coal. But, in 
addition to cost, there are other detrimental 
aspects of open-cast mining. There is, for 
instance, the loss incurred to the food pro- 
duction of the country by the requisitioning 
of agricultural land, to say nothing of the loss 
of amenity suffered by those who live in the 
neighbourhood of opencast workings. Of the 
land requisitioned no less than 41,113 acres 
out of a total of 43,563 acres was agricul- 
tural land. Immediate loss of agricultural 
output, together with the decreased fertility 
of the restored land, are matters of importance 
and, indeed, of gravity in relation to food 
supply. We welcome, therefore, the recom- 
mendation of the Select Committee that 
investigation into the loss of fertility of 
restored land should be pressed on. Finally, 
we strongly endorse another of the Com- 
mittee’s conclusions, namely, that “the 
Ministry should not enter into a contract 
involving a substantial loss unless it is 
necessary in the national interest that the 
coal should be got,” and we would add, 
unless there is no other and cheaper means of 
obtaining the required coal. 


THE BERLIN AIR LIFT 

It happily seems, on present indications, 
that the Russian blockade of Berlin has at 
last come to its end, and with it the limitation 
on the eastwards traffic through that city. It 
is a remarkable story of successful technical 
achievement in the adventurous record of 
aeronautical endeavour. Everything at first 
seemed to be in favour of this Russian plan 
to squeeze their Allies out of Berlin. Pre- 
vious experience had shown that it took 
eighteen trains a day to keep Berlin supplied 
with the normal requirements of life without 
counting those brought by the canal traffic. 
These trains are estimated to have carried an 
average of 8000 tons a day and the barges 
about 1000 more, making a daily total of 9000 
tons. The official reasons at first given for 
the Soviet action were the existence of 
certain technical defects in the railways. 
Those defects, it was stated, would take a 
long time to repair, but offers from the 
Western Powers to assist in any of them 
were not accepted. Later the state of 
confusion in the German currency was put 
forward as an additional excuse. Of course, 
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neither the one nor the other was the real 
reason, Which was undoubtedly the Soviet 
desire to get entire control of Berlin, and to 
inflict in so doing a diplomatic defeat of first- 
class importance on the West. 

But whatever the reasons may have been, 
something had to be done about it on our 
side, and done quickly, lest the Berliners 
should starve. The natural objective of the 
Western Powers was the immediate and 
steady supply of such imports as would give 
Berlin a standard of living not less favourable 
than that of the towns in Western Germany. 
To haverestored the position entirely in respect 
of both food supplies and industrial materials 
would as we have seen, have required the trans- 
port of 9000 tons a day ; though on a severe 
austerity standard half of that amount could, 
perhaps, have been made to suffice, for a time 
at any rate. How far it would have been 
possible to meet even this lesser requirement 
by air transport alone seemed very uncertain, 
even during the summer months, whilst when 
winter came the difficulty must have greatly 
increased. Action was taken in June to bring 
the air lift into being. As a result of desper- 
ately hard work by our American Allies and 
ourselves, it was found possible to reach an 
average for the first two months of 2000 tons 
a day, with the prospect, if all went well, of 
an increase to the high level of 4500 tons. 
Not only was that latter ambition attained, 
but it was later exceeded and not even 
the coming of the winter prevented grow- 
ing success, until during the twenty-four 
hours of one fine April day of this year the 
record of no less than 11,550 tons was 
reached ; so exceeding substantially the 9000 
tons formerly brought in daily by rail and 
canal. Of this impressive total U.S. aircraft 
carried about three-quarters. Landings and 
take-offs on the three airfields in use— 
Gatow, Tegel and Tempelhof—averaged one 
a minute and the turnround time for each 
aircraft was about fifteen minutes. In all, 
over 1,000,000 tons of supplies were imported 
during the ten months of the operation, and a 
back load of some thousands of tons was taken 
out. Now—if all goes well—it seems that 
transport may once more become normal and 
the air lift no longer be essential to the imme- 
diate wellbeing of Berliners. On the other 
hand, it has yet to be ascertained how far 
practical action by the Soviet authorities 
will match their new diplomatic under- 
takings. Technical hitches—even real ones— 
do sometimes occur, and a skeleton organisa- 
tion for air transportation must be kept 
ready for use should occasion arise. 

Success in this immense undertaking re- 
quired great business energy, intense tech- 
nical supervision, and an immense amount of 
hard work by air crews and ground staffs 
alike. But it has no less required another 
quality—diplomatic firmness in decision. 
That each and all were attained is a matter 
for congratulation ; it used to be thought 
that a dictatorial government could take 
prompt and dramatic action of this kind 
much more effectively than could ever be the 
case with a democracy. But much has been 
learnt since Hitler’s day ; and here we have 
another such lesson. Many persons, whilst 
fully appreciative of the present achievement, 
ask whether the air lift must not have been 
exceedingly costly to run and whether it is 
not just another dangerous example of the 
application of the ‘bottomless purse ”’ 
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principle in action, which—until the inevit- 
able bottom is reached—seems so popular in 
these days in so many parts of the world. As, 
however, we pointed out some months ago, 
the position in this case was never very 
alarming. So far as the British share in the 
task was concerned, we have the statement 
made in the House of Commons last July 
that the extra cost to the R.A.F. was then 
about £60,000 a week; and although 
towards the end it grew to several times that 
rate, the total, including the cost of the 
charter aircraft, did not, we are now told, 
exceed some seven millions sterling. But 
the R.A.F. personnel involved in this work 
would have had to be paid for their whole- 
time services in any event and must have 
used aircraft and fuel on not so very different 
a scale in the course of their necessary train- 
ing and numerous exercises. Hence the net 
cost to America and Britain was relatively 
inconsiderable, whilst the political advantage 
obtained by the Soviet withdrawal is immense. 
How far this welcome change in Soviet policy 
is due to a change of heart by those in 
authority has still to be revealed. If it should 
happily prove that it does mean a change of 
heart, as we must hope it does, the way may 
be open for an accommodation on the other 
outstanding questions on which Western and 
Eastern policy have diverged so markedly in 
recent years. 





Obituary 


WILLIAM NITHSDALE 


Many of our readers will have learned 
with deep regret of the sudden death of 
Mr. William Nithsdale, at the early age of 
forty-eight, which occurred at his home, 
10, St. John’s Road, Sideup, Kent, on Mon- 
day, May 9th. Mr. Nithsdale was born in 
Paisley in September, 1900, and was the 
son of Mr. W. H. Nithsdale, O.B.E. He 
received his early education at Ludlow 
Grammar School, and at Allan Glen’s School, 
Glasgow. At the age of seventeen he joined 
the Royal Air Force, and saw service the 
next year. At the end of the war he con- 
tinued his training as an engineer and served 
his apprenticeship with the Fairfield Ship- 
building and Engineering Company, Ltd., 
of Govan, Glasgow, at the same time pur- 
suing his technical studies at the University 
of Glasgow. In 1922 he gained his B.Sc. 
Degree in marine engineering and also 
offered naval architecture successfully in 
his final examinations. After following a 
period of post-graduate activity combined 
with the teaching of mathematics at night 
schools, he accepted in 1923 an appoint- 
ment on the technical staff of Yarrow and 
Co., Ltd., at Scotstoun. At first he was 
connected with estimating, design and test- 
ing of Yarrow boilers for land work, and was 
associated with the Bankside power station 
installation and several industrial boiler 
plants in this country and overseas. About 
1930 he became Sir Harold Yarrow’s assis- 
tant and was closely associated with the 
firm’s activities, not only in the land boiler 
section but in all departments, including 
contracts for destroyers, other naval vessels, 
yachts and river craft, and marine boilers 
for large liners, such as the ‘‘ Queen Mary.” 
In 1933 his work was recognised by his 
appointment as a director of the company. 
During the next eight years Mr. Nithsdale 
took an active part in the development of 
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the firm’s business. In 1941 he retired 
from the firm. 

In the autumn of 1941 he accepted 
the invitation of Sir Summers Hunter to 
join the Richardsons Westgarth group of 
companies. He was appointed to Richard- 
sons Westgarth: and Co., Ltd., of West 
Hartlepool and in January, 1942, became 
director and resident manager of the Hartle- 
pool works. At that time the company was 
developing its war effort mainly by building 
large reciprocating marine engines for 12,000- 
ton oil tankers, operating on the reheat, 
triple-expansion principle. During that year 
there was a great need for larger and faster 
tankers and cargo liners, and Richardsons 
Westgarth were asked to become the parent 
firm for the machinery of a series of 15-knot 
12,000-ton vessels, to be propelled by high 
power geared turbine machinery, taking 
steam from Foster Wheeler high-duty 
water-tube boilers. Mr. Nithsdale took an 
active part in the modification of the works 
in order to carry through that programme, 
and over thirty sets of such machinery were 
built the greater part of which were con- 
structed at the Hartlepool Engine Works 
of the company. After the war the firm 
resumed its normal manufacturing pro- 
gramme and condensing and feed-heating 
plants for power stations were designed and 
built, and large turbo-alternators for power 
station and industrial plants. The company 
also entered the field of industrial and land 
stations with the Foster Wheeler boiler and 
before he left Richardsons Westgarth & Co., 
Ltd., for London in March, 1947, Mr. Niths- 
dale obtained several important orders. 

Throughout his career Mr. Nithsdale took 
a prominent part in the affairs of technical 
institutions and was a member of the 
Institution of Mechanical Engineers, the 
Institution of Naval Architects, the Institute 
of Marine Engineers, the Institution of 
Engineers and Shipbuilders in Scotland, 
and the North-East Coast Institution of 
Engineers and Shipbuilders. He was a 
Past-President of the Glasgow University 
Engineering Society. Two papers he read 
may be mentioned, that of 1930 to the 
Institution of Mechanical Engineers on 
“ Design and Results of a 600 lb per square 
inch Boiler Installation,’ and another in 
the same year to the Liverpool Engineering 
Society on “Some Comparative Features 
of Marine and Land Water-Tube Boilers.” 

He came to London in 1947 and estab- 
lished himself as a consulting engineer and 
the representative of a number of Scottish 
and North Country firms interested in engi- 
neering and oil industry products. He was 
looking forward to continuing an active 
life in the south, and his death at an early 
age will not only be mourned by his family 
and intimate friends but by his colleagues 
on the staffs of the two firms he faithfully 
served, and the many business friends to 
whom he endeared himself. 





MAJOR A. B. H. CLERKE 


THE death is announced, in Sheffield, on 
Friday, May 13th, at his home, Endcliffe 
Crescent, Sheffield, 10, of Major Augustus 
Basil Holt Clerke, at the age of seventy-eight. 
Major Clerke was a late managing director 
and deputy chairman of Hadfields, Ltd. He 
was the son of the late Colonel Shadwell H. 
Clerke, and was born in 1871. He was edu- 
cated at Cheltenham and the Royal Military 
Academy, Woolwich. In 1889 he was 
appointed Second Lieutenant in the Royal 
Artillery and was promoted to Captain in 
1900 and Major in 1906. Three years later he 
was made assistant inspector of steel, and in 
1904 he became an instructor at the Ord- 
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nance College, and was made chief instructor 
in 1906. The following year he commanded 
the 19th Battery of the Royal Field Artillery 
in India, and in 1908 returned to England to 
take up the position of an inspector at the 
Royal Arsenal, Woolwich, a position he held 
until his retirement from the Army in 1911. 
In that year he joined the firm of Hadfields, 
Ltd., of Sheffield, and was given charge of the 
ordnance department of the firm. He it was 
who invented the relieved adaptor, which is 
now fitted to all large-calibre armour- 
piercing shells, and which has solved the 
problem associated with the unbroken per- 
foration of armour. 

In 1913 Major Clerke was made a director 
of the firm, and later he became its deputy 
chairman and managing director. His work 
was recognised by the bestowal of the C.B.E. 
in 1918. He was a well-known authority on 
ordnance work and was the author of papers 
and articles on that and other subjects. 


JAMES RAILTON 


THE death of Mr. James Railton, in his 
eighty-fifth year, which occurred at his home, 
Fernbank House, Ascot, on Tuesday, May 3rd, 
will be widely regretted by many civil engi- 
neers, for he was a leading public works con- 
tractor for many years. He was the son of 
the late Mr. James Railton, of Malpas, Mon- 
mouthshire, and was born in 1863. After a 
private education he joined the staff of 
Messrs. 8S. A. Walker, about the age of nine- 
teen. That firm was engaged on the con- 
struction of the Penarth dock extension, and 
the building of the Barry docks and the Severn 
tunnel on the Great Western Railway. 
About 1890 Mr. Railton entered partnership 
with Messrs. J. J. Bethell, and among other 
works he was responsible for the construction 
of about 200km of the Buenos Ayres Great 
Southern Railway. It was in 1892 that he 
joined in partnership with Mr. W. H. Topham 
and Mr. E. D. Jones to form the firm of 
Topham, Jones and Railton, public works 
contractors. That firm carried through 
important contracts in South Wales and 
England. Among those contracts were the 
South Wales Mineral Railway and the 
Ogmore Valley extension of the Port Talbot 
Railway and Docks Company, for which the 
graving dock at Port Talbot was also built. 
An outstanding railway construction con- 
tract carried out by the firm was that of the 
Great Central Railway from Rugby to 
London. Foreign contracts included the 
Jahore Causeway and the Singapore Naval 
Base. In the 1914-1918 war Mr. Railton 
offered his services to the Admiralty and was 
responsible, among other works, for the 
defence protection works at the Naval Base 
in Scapa Flow. After the war in 1918 his 
work for the nation was recognised when he 
was made a C.B.E. 

He continued his business after the war, 
but about 1926 he retired from Topham, 
Jones and Railton. He remained, however, 
an active member of the boards of other 
companies. In particular he was chairman 
of the Bath firm of engineers, Stothert and 
Pitt Ltd., from 1929 until 1946, when he retired 
for reasons of health. In spite of his busy 
life, he found time for other social duties and 
was for many years a valued member of the 
Berkshire County Council, and served on the 
Roads and Highways Committee. He was, 
too, a Governor of the Imperial Service 
College and Chairman for many years of the 
Board of Management of the King Edward 
VII Hospital at Windsor. His death took 
place about one month after that of his late 
partner, Sir Evan D. Jones, leaving him the 
surviving partner of his old firm. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


RADAR INSTALLATIONS FOR SHIPS 


Str,—I read with interest the article by your 
Naval Correspondent on the 1948 International 
Convention for the Safety of Life at Sea, dealing 
in particular with the paper read before the 
Institution of Naval Architects by Mr. G. 
Daniel, which appeared in your April 22nd 
issue. 

In noting the comments made on radar 
installations for ships I was struck by the state- 
ment which infers that one reason why the 
installation of ships with radar has not been 
made compulsory by the Convention is the 
fact that there are not sufficient sets of real use 
to enable all ships of over 506 tons to be fitted. 
It is difficult to see how there will ever be suffi- 
cient radar sets for fitting on all such ships if 
the demand for marine radar outfits is not made 
evident to the suppliers. If sufficient marine 
radar sets have to be available in stock before 
there will be a decision to install all ships over 
@ certain tonnage, then we are at a deadlock, for 
no manufacturer can produce for stock without 
reference to his order book. 

Furthermore, it is not appreciated what is 
meant by the phrase “sets of real use.” I 
would suggest that every set which has received 
the British Ministry of Transport’s Type Test 
Certificate is of real use. If this is not so, it 
would appear that the Ministry of Transport 
may have to think again. 

In writing this letter I am handicapped by 
not having before me a report on the 1948 
International Convention for the Safety of 
Life at Sea. It is to be hoped that when this is 
available it does not substantiate the state- 
ments contained in the article by your Naval 
Correspondent. 

C. G. WHITE 
Director and General Manager 
Marine Instruments, Ltd., 
London, E.C.3, May 11th. 





Industrial Finishes Exhibition 


Tue Industrial Finishes Exhibition, which 
was to have been held at Earls Court, London, 
next September, has now been postponed until 
September, 1950. It may be recalled that the 
exhibition as first planned arose from a meeting 
convened by the Council of Industrial Design, 
which was attended by several hundred repre- 
sentatives of trade and industry, learned and 
scientific societies, Government Departments 
and those interested in raising the level of 
finish of British manufactured goods in order 
to maintain Britain’s reputation in the export 
market as well as at home. At that meeting 
it was stated that too many complaints were 
being received from buyers overseas of the 
inferior and even shoddy finish of British goods 
of all kinds. The meeting was unanimously in 
favour of holding an exhibition which would 
show to the public examples of British goods of 
all kinds which had achieved a high standard of 
finish, and would show to manufacturers them- 
selves the high-quality finishing processes and 
the best applications to their products. It has 
been found, however, that the time which had 
been allowed for the preparation of the exhibi- 
tion was not quite sufficient, either for exhi- 
bitors themselves or for the advisory technical 
committee charged with the preparation of an 
objective central technical exhibit which would 
serve to provide up-to-the-minute information 
to manufacturers in every part of the United 
Kingdom. It was felt, therefore, that it would 
be unwise to proceed with the exhibition in 
September of this year, and that in all the 
circumstances the right thing to do was to hold 
it in September, 1950. It is now proposed to 
run concurrently with the exhibition a scientific 
congress on industrial finishing, to which 
technicians and executives in British industry 
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will be invited and at which experts on the 
subject will speak. Full details of the exhibition 
and congress may be obtained from the 
Organising Secretary, 26, Old Brompton Road, 
London, 8.W.7. 


—_ —_—————. 
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SHORT NOTICES 

Semi-Fireproof Construction. By H. Rk. 
Staley. London: Macmillan and Co., Ltd., 
St. Martin’s Street, W.C.2. Price 33s.—The 
term semi-fireproof construction is used in 
this book to cover Heavy Timber, Non- 
Combustible, and Ordinary Construction, as 
defined by the American Iron and Steel Insti- 
tute as Types III, IV and V. The types not 
included in this definition, namely Types I, II 
and VI, consist of Fireproof, Fire Resistive 
and Frame Construction respectively. Thus, 
a wide variety of building work falls within 
the scope of this volume, whose chapters 
are devoted to various aspects of building 
construction. The book, which was _ first 
published in the United States, is written 
largely from the point of view of those 
actually carrying out the work, and an 
account of the various factors which must be 
borne in mind when planning the construction 
of a building or the lay-out of a site is given in 
an early chapter. This account is followed by 
chapters on soils, excavation and sheet piling, 
pile foundations and footings and foundation 
walls. Design considerations are dealt with 
briefly, and in some cases not at all, since these 
topics were considered to be beyond the main 
scope of the book, which is to describe details 
of construction and the sequence and methods 
of erecting buildings. Masonry Work, Floors, 
Roofing, and Interior Works are other subjects 
dealt with in detail, whilst a chapter on rigging 
and derricks contains many useful practical 
points. The book concludes with a chapter on 
industrial buildings. 


S.N.C.F., 1944-1948. Paris: Editions 
Science et Industrie, 6, Avenue Pierre Ist de 
Serbie, l6e. Price 585fr.— This volume, 


which has been issued as a supplement to the 
journal Travaux, is devoted to the work of the 
Societé Nationale des Chemins-de-Fer Francais 
since the liberation. It opens with a preface 
by Monsieur Lemaire, the Directeur-Général 
of the S.N.C.F., who describes the widespread 
damage and destruction inflicted upon the 
French railways during the war, and the rapid 
progress which has been made in restoring the 
railways since the liberation cf France. The 
figures which he quotes give an impressive 
illustration of the magnitude of the task of 
restoration. Monsieur Lemaire also describes 
improvements which it is planned to carry out 
on the French railways in the near future, 
including a programme of electrification and 
many other items, most of which are referred 
to in subsequent chapters. The contents of the 
book are divided into three parts, the first of 
which deals with Substructures, Permanent 
Way and Buildings ; the second with Plant and 
Traction, and the third with the Operation of 
the Railways. A very wide range of subjects 
is covered in each part, and the contributions 
consist of articles by members of the technical 
staff of S.N.C.F. The book is attractively 
presented, with numerous illustrations, and 
gives a comprehensive picture of the French 
railway system. 
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A Modernised Ship Model Testing 
Tank 


By R. A. JOHNSON, B.Sc. Tech. 
No I 


\ J HILST shipbuilders and naval architects 

will be quite familiar with the applica- 
tion and importance of model testing tanks, 
which have for long been recognised as essen- 
tial adjuncts to naval architecture and 
marine design, a brief introduction may be 
of interest to engineers in general. 

Dating even before the eighteenth century 
there are records that the conception of model 
tests for exploring the effect of varying the 
shape of a ship’s hull in pursuit of economic 
propulsion had taken practical form. Early 
efforts and apparatus were naturally crude 
and results not particularly encouraging, 
so more than a century elapsed before there 
came into being the system on which the 
modern technique of ship model experiments 
was founded. 

For this we are almost entirely indebted 
to the genius of William Froude, whose 
assiduous study of this fascinating problem 
of naval architecture led in 1867 to his enun- 
ciation of a particular form of Newton’s 
principle of similitude for comparing the 
resistances of ship’s models, which became 
known among the shipbuilding fraternity as 
Froude’s Law of Comparison. Ia general 
terms his Law stated that “if the linear 
dimensions of a ship be n times those of its 
model, and the resistances of the latter be 
R, R, Ry... at speeds V,; Vz, Vz... then 
the resistances of the ship at corresponding 
speeds V,Vn, V,Vn, V,Vn, will be Ryn’, 
Rn’, Ryn® ...and that consequently the 
powers expended at the corresponding speeds 
of ship and model will be in the ratio of 
n7'2:1.”” He demonstrated and confirmed 
the similarity of wave configuration about 
geometrically similar forms differing in size, 
and noted also the similarity in shape of 
resistance curves when plotted to a base of 


the gravitational or wave-making resistance 
to which his law of comparison would 
strictly apply, from the frictional or surface 
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siderable confidence to assess the perform- 
ance of full-size ship’s propellers. 

The significance of these developments is 
obvious, and though it must yet be conceded 
that model experimental work has not reached 
the perfection of an exact science, for many 
years now the essential preliminary work in 
the design of a new ship has included the 
running and testing of scale models of hull 
and propellers, by which the various elements 
of propulsive performance and efficiency may 
be determined and adjusted to the best 





Fic. 2—MODEL HULL ON SHAPING MACHINE 


component. Turning his attention then to 
exploration of the laws governing the fric- 
tional resistance of model and ship, there 
emerged the empirical treatment which, 
subject to certain refinements that experience 





FiG. 1—THE ORIGINAL CARRIAGE 


corresponding speeds, defined in accordance 
with his Law as proportional to the square 
roots of the linear sizes. 

Recognising, however, the fundamental 
theoretical defect in the direct application 
of the law of comparison to total resistance of 
the kind presented by a ship’s model, he 
conceived the bold expedient of segregating 


has taught, is the fundamental structure by 
which model results throughout the succeed- 
ing years have been analysed. Similarly, 


with regard to screw propellers, experimental 
determination of thrust and torque for 
geometrically similar forms has shown that 
results obtained from scale models run in the 
experimental tank can be used with con- 





advantage. As a consequence, experimental 
testing tanks, both for research work and 
the routine testing of naval and mercantile 
ship models, have been established in prac- 
tically all the maritime countries on both a 
national and private basis. The one which 
is the subject of this account is in the private 
experimental station of Vickers-Armstrongs, 
Ltd., at St. Albans, Herts. 


ORIGINAL EQUIPMENT 


The original installation was completed in 
1912 and comprised two main sections—the 
model-making shop and the tank proper— 
with a subsidiary section for propeller 
investigation. 

The tank proper comprised a concrete 
basin, filled with water, 385ft long, 21ft wide 
and 15ft deep, with a dock at one end and an 
artificial beach at the other. The original 
towing carriage, by which the model was 
towed along the tank and on which the 
records were taken, is illustrated in Fig. 1 ; 
it was of wooden construction throughout, 
driven by two d.c. motor units geared on to 
the front driving wheels only. These motors 
received their supply via overhead conductors 
from a lead-acid battery of 126 cells, mounted 
on shore in a separate battery room, and speed 
variation was effected on the carriage by 
gear changing in combination with motor 
control. 

This carriage remained in regular use for 
over twenty-five years until shortly before 
the outbreak of the second world war, when, 
due in particular to the degree of wear on 
the wheels and track, the installation of a 
new test carriage with automatic features of 
control, and the renewal of the existing track, 
was projected, At the same time, the oppor- 
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tunity would be taken of extending the tank 
by a further 90ft to increase its overall length 
to 475ft. The outbreak of hostilities delayed 
the contract, and it was not until thesummer 
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mouldings of paraffin wax and the scale is so 
chosen that, as a general rule, they range up 
to 16ft in length. A typical large liner model 
might be on one-fortieth scale and weigh 





FIG. 3—-THE NEW CARRIAGE 


of 1946 that the installation of the new equip- 
ment was commenced, with Vickers-Arm- 
strongs, Ltd., responsible for the mechanical 
design of the carriage and rail track, and 
Metropolitan-Vickers Electrical Company, 
Ltd., for the electrical drive and control. 


Mopet MAKING 


As regards the model-making shop, little 
work other than the re-motoring of certain 





about half a ton in running condition. 

The rough form is first obtained by casting 
the molten wax in a carefully designed clay 
mould into which a fabric-covered core is 
inserted. After cooling, and setting, the 
rough model is removed to a shaping machine 
illustrated in Fig. 2, where, on a motor-driven 
table, two cutters are made to follow the 
contours of the ship’s lines from a scaled plan. 
The final shaping to give a perfectly scaled 























FiG. 4—MOTOR -GENERATOR FLYWHEEL SET 


of the woodworking and shaping machines 
had to be undertaken during the general 
reconditioning. The drives to these machines, 
being of a standard nature, do not merit 
any special description, but the actual pro- 
cess of model making, on account of the high 
degree of manual skill and craftsmanship 
which is required, is of much interest. 

In accordance with the general practice 
in experimental tanks the models are hollow 





hull form is carried out by hand in a finishing 
bay, and the model is then sunk in water 
before testing. 


GENERAL DESIGN AND LAay-OutT oF NEW 
PLANT 


The new carriage (Fig. 3) was designed and 
built ai Vickers-Armstrongs’ Barrow Works, 
and is of hollow, tubular steel, welded con- 
struction, with a view to limiting weight and 
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wind resistance. The main dimensions are 
21ft 10in gauge, 25ft wheel base, the total 
weight complete with equipment and per. 
sonnel being approximately 8 tons. The 
four carriage wheels are 22in diameter, 
manufactured of high-tensile steel, and guid- 
ing of the carriage is effected by means of 
side guide rollers approximately 7}in dia- 
meter, which are made to bear hard on tiie 
starboard rail, so as to prevent any tendency 
of the carriage wheels to ‘‘ wander.” The 
rails, too, are of high-tensile steel, constructed 
in 15ft sections, and solidly laid throughout 
with a high degree of accuracy. To eliminate 
shock when passing over a rail joint a special 
form of inset key is used, which permits of a 
continual bearing surface for a wheel. 

Sach of the four driving motors, situated 


















Fic. 5—CONTROL DESK 


at the corners of the carriage, is rated at 
5 h.p. nominally, but is capable of an output 
peak of 20 h.p. when accelerating to top speed. 
Each motor is directly coupled by means of a 
flexible coupling to its adjacent driving wheel, 
and each pair of front and rear motors is 
cross-connected by a Hardy-Spicer pro- 
peller-type coupling. Fitted between each 
motor and its associated driving wheel is a 
spring-actuated mechanical shoe brake 
operating on a 12in brake drum. These 
brakes, which during normal service condi- 
tions operate in conjunction with electrical 
regenerative braking as later described, are 
of special design to render them inherently 
smooth and shockless in application. Each 
pair of brake shoes is normally held on the 
drum by the compression of a central brake - 
spring, and the additional compression 
required to release the shoes is applied by 
a central master solenoid, through a Lockheed 
hydraulic system, to each of the four brakes 
simultaneously. The brakes are applied 
automatically when the master solenoid 
is de-energised, and, since this solenoid is 
fitted with a double-acting adjustable dash- 
pot, the application of the brakes is graduated 
and extremely smooth. 

The main d.c. generator supplying the 
carriage motor armatures is installed in the 
original battery room adjacent to the tank 
proper, and forms one unit of a three- 
machine motor generator set comprising 
slip-ring induction driving motor, flywheel, 
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main generator and constant-current exciter. 
The complete set, illustrated in Fig. 4, is 
mounted on spring-type anti-vibration seat- 
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tacho-generator driven from the forward 
cross shaft through a three-speed gearbox 
which is coupled to a manually operated 





FIG. 6-TANK FROM DOCK END 


ings which effectively damp the machine 
vibrations so that they are not transmitted 
through the building to produce any disturb- 
ance on the water surface in the tank. 

In the same room adjacent to the motor 
generator set is a cubicle housing the main 
a.c. and d.c. contactor gear, together with 


selector switch, the functions of which are 
described in greater detail later. 

Directly above the carriage, running the 
length of the tank, are eleven trolley wires 
strained between strong beams at each end 
and supported by insulators carried off the 
roof trusses spaced at regular intervals 
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centrally across the forward top beam as 

shown in Fig. 3. The wiring throughout 

is carried out in Pyrotenax insulated cable. 
RECORDING AND TEST INSTRUMENTS 

The resistance and propeller-testing equip- 
ments are mounted on tracks running longi- 
tudinally through the centre of the carriage 
and can be moved from the carriage as 
required. In Fig. 3 the resistance dynamo- 
meter can be seen in position in the centre 
of the carriage, whilst the vacant space aft 
of this accommodates the propeller-testing 
equipment when in service. 

The resistance dynamometer is of a com- 
bined spring and weight type. The model is 
fixed to the dynamometer in such a manner 
as to allow it to trim freely, and a proportion 
of the resistance whilst towing is measured 
by fixed weights, the remainder being taken 
up by a spring, whose extension is recorded 
by a pen through a system of light levers on 
to a revolving drum, belt driven at uniform 
speed from a carriage axle. Impulses of 
distance and time are also recorded on the 
resistance drum; the distance impulses are 
relayed electrically from a striker fitted on 
the carriage which impinges on fixed distance 
posts on the track, while the time impulses 
emanate from a chronometer. An accurate 
check on carriage speed is thereby obtained. 

The propeller-testing equipment consists 
of a parallel motion gear whereby the screw 
or screws can be lowered into the tank, and 
(unless experiments are being carried out in 
“open water”) accurately {positioned behind 
the model. The drive to the screws is effected 
at variable speed, and recordings of torque 
and thrust are made through a torque meter 
and thrust dynamometer on another revolv- 
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the control rectifiers. Speed and current 
regulators, instruments and control rheostats, 
together with the operating push buttons and 
switches, are all mounted on a bureau-type 
control desk, illustrated in Fig. 5, which 
occupies a position at the dock end of the 
tank itself, so as to permit the operator an 
unobstructed view of the tank and carriage. 
The controls on the carriage itself consist 
merely of duplicate “start” and “stop ”’ 
push-button stations, a circuit breaker for 
providing an emergency stop only, and a 


along the tank. The arrangement of these 
trolley wires is clearly seen in a general 
view of the tank reproduced in Fig. 6. Two 
of the trolley wires carry the main motor 
armature supply, whilst the other nine are 
used for field, control and lighting circuits. 
In three of the wires, section insulators, some 
of which can be seen in Fig. 6, are included 
to give the automatic features described later. 

The current collectors on the carriage are 
of the small pantograph type with spring- 
operated slipper shoes, and are disposed 


. 7—-INNER DRIVE MECHANISM MOUNTED IN A MODEL 


ing drum. Torque and thrust can be recorded 
for various propeller speeds, though the point 
at which the recorded resistance is just equal 
to the thrust is of special importance as 
the “self-propulsion point,” at which the 
efficiency of self-propulsion is calculated. 

An alternative to the equipment described 
is @ new inner drive mechanism, by R. W. 
Munro, Ltd., illustrated in Fig. 7. This 
device is fitted inside the model and the 
propeller shafts pass through stern tubes. 

(T'o be continued) 
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A Tower Testing Station 


T says much for the sound design, ab initio, 
of the tower testing station built by Painter 
Brothers, Ltd., Hereford, that no modifications, 
apart from two detailed improvements, have 
been found necessary since the installation 
was projected more than twenty years ago. 
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Fic. 1—Test BED WITH TOWER RIGGED FOR TEST 


The first of these improvements—involving 
the introduction of a method of applying dead 
loads to the tower under test, without mecha- 
nical shock—was mentioned in an article 
published in THE ENGINEER, dated March 21, 
1947 (page 238). The second improvement is 
a more recent development designed to simplify 
the test control arrangements and takes the 








form of a new two-storey test house, incor- 
porating a control room on the first floor, 
from which the complete test programme can 
be directed by an operator commanding a 
clear view of the test area. 

A number of power transmission engineers 
were present at the test- 
ing station on Tuesday, 
May 10th, when the 
new control house was 
formally opened by Sir 
Charles Darwin. In 
a short speech Sir 
Charles emphasised the 
value of the installation 
as a scientific proving 
ground for prototype 
towers and as an agency 
for applied research on 
economy in structural 
methods. This brief 
opening ceremony pro- 
vided the occasion for 
an interesting demon- 
stration of the plant 
during two tests on a 
typical double-circuit 
(D3) 66-kV transmission 
line tower. Before re- 
ferring to these tests it 
is necessary to give a 
brief outline of the 
arrangement of the test 
plant so that the reader 
may appreciate the 
flexibility of the testing 
facilities that are avail- 


able. 
Test BED AND ANCHOR 
STRUCTURES 
Fundamentally, the 


testing station consists 
of a universal concrete 
test bed and three 
anchor structures, each 
having at their base 
a battery of electric 
winches for applying 
the test load to 
the prototype tower 
by means of wire 
ropes and tackle. 

The reinforced concrete test bed is cruciform 
in shape and each arm is provided with a double 
row of holding down bolts at close centres 
(Fig. 1). Square towers of any base width 
can be anchored to the bed by using heavy 
steel base plates with slotted holes. By first 
bolting to the bed a grillage of heavy joists, 
to which their stubs are attached, structures 


Fic. 2—BASE OF ANCHOR STRUCTURE 
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with other than square bases can be accom. 
modated. 

Of the three anchor structures, one (left, 
Fig. 1) is sited on a line running through tho 
centre of the bed and is used for applying hori- 
zontal loads corresponding to the normal 
conditions of service. It is the strongest of the 
three structures and will sustain loads of 10 tons 
on the peak and 20 tons at each of the threo 
cross-arms on a tower 80ft high. The other 
two structures are on an axis at right-anglos 
to this and are staggered in relationship to tho 
test bed, allowing broken wire conditions tv 
be reproduced. One of these structures is 
shown in the background of Fig. 1, while 
part of the other structure appears on th: 
extreme right of the same illustration. Towers 
up to 100ft high can be tested and each anchor 
structure is capable of extension, if required. 


LOADING ARRANGEMENTS 


To reproduce the effect on the tower of the 
dead weight of conductors, &c., weights, 
from a range of } to 2 cwt, are placed on pans, 
specially designed so that the load hangs 
vertically from the point of attachment to the 
structure. To avoid shock when the load is 
applied, the requisite weight is built up with 
the pans at rest on double channel bearers 
supported on the test bed at each end only. 
The deflection of this rack acts as a shock ab- 
sorber when the lifting strain is brought on the 
pennant by the self-sustaining worm winches 
shown at the foot of the tower on the extreme 
left of Fig. 1. 

Batteries of electric winches (Fig. 2) situated 
at the base of each anchor structure, are 
employed to impose the horizontal (live) 
loads, which represent the effect of wind and 
conductor tension and are considerably heavier 
than the dead loads, rising at times to 30 tons 
on one cross-arm. 

A 210 : Ll reduction gear and the use of double- 
sheave blocks ensures that, even when reaching 
the limit of endurance of the tower under 
test, the finest adjustment can be made and 
precise balance of loading maintained. 

To measure the live loads a simple oil-filled 
dynamometer unit (Fig. 4) consisting vir- 
tually of a piston and cylinder, is incorporated 
in the rope gear close to its point of attach- 
ment to the prototype tower. Each unit is 
coupled by high pressure flexible hose and 
underground piping to a dial gauge in the con- 
trol panel (Fig. 3), the whole hydraulic system 
being filled with oil to form a closed circuit. 

When tension is applied to the rope gear 
by the winches, movement of the piston within 
the cylinder builds up pressure in the oil 
circuit and the dial on the panel, being cali- 
brated in terms of total load instead of pressure, 
indicates the actual load at the point of attach- 
ment. This reading, of course, is subject to 
adjustment for the difference in head of oil 
between the level at which the gauges are 
installed and the point at which the dyna- 
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FiG. 3—CONTROL PANEL 
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mometer is attached to the tower being 
tested. 


ContTroL Room 


A general view of the new test house framed 
by part of one of the anchor structures, is 
included in Fig. 2. The first floor of this test 
house comprises the control room with its wide 
semi-circular sweep of window. Immediately 
below this window (Fig. 3) and conforming 
to the same curve is the control panel—an 
arrangement which allows the winch operator 
and the test supervisor to keep the entire 
plant in view without moving from the controls 
or dials while testing is in progress. 

In effect the panel is subdivided into twelve 
units. Ten of these units are used for load 
and winch control, each unit carrying a large 
dial, forward, reverse and stop push-buttons, 
and two pilot lights, which indicate whether 
the load is being applied or removed. Three 
of these dials are calibrated for loads up to 
30 tons, one for loads up to 15 tons, and the 
remainder for loads up to 10 tons. 

The winch motors are controlled by reversing 
direct-on starters, remotely operated by push- 
buttons on the control panel. The low-tension 
push-button circuits are taken to a distribution 
board carrying a series of plug sockets, which, 
in turn, are connected to the starters through 
plugs and wandering leads. With this arrange- 
ment it is possible to connect any winch motor 
to any push-button on the panel. This facility 
is important since each dial is calibrated for 
use with its own particular dynamometer 
and it is evidently very desirable that any 
winch should be capable of connection to the 
particular group of push-buttons mounted 
below the dial that is in use. 

A small switch room on the ground floor of 
the test house accommodates the motor star- 
ters and the cross plugging panel. All the 
pipes in the oil circuits pass through a mani- 
fold connected to a priming pump, which is 
also housed in the switch room. All the pre- 
parations involving starter connections and 
oil circuit priming for any individual test can 
therefore be carried out without interfering 
with the controller or the winch operator. 


Tests on D3 TowER 
After the opening ceremony two tests were 
carried out on the D3 tower. For the first 
test loads were applied to the tower to simu- 
late the conditions that would obtain with 
one conductor broken in one span, and with 
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The design loads actually applied to the 
tower are shown at (a) Fig. 5. The conductor 
dead loads were applied by weights placed on 
the scale pan, the broken conductor load 
(longitudinal) and the wind and tension loads 
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FiG. 5—LOADING ARRANGEMENTS FOR TESTS 
Nos. 1 AND 2 
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(transverse) being applied by winches on two 
of the anchor towers and measured by dyna- 
mometers connected to gauges in the test 
house. 

In this test, after applying the dead load, 
increasing transverse loads and longitudinal 
load were imposed successively. The deflec- 
tions of the top of the tower were measured 
by a theodolite and a scale calibrated in inches 
and mounted horizontally below the upper 
cross-arm, and were recorded at stages in the 
loading, as indicated below. 





| 











Percentage of Full | Deflection 
Design Load | (inches) 
Transverse | 75 per cent 3 
Load | 100 per cent 1} 
Longitudinal 75 per cent rf Pt 
Load 


100 per cent | 1} 





The second test was divided into two parts. 
In the first part the tower was subjected to the 
full design loading for the maximum wind and 
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Fic. 4—20-TON{DYNAMOMETER ATTACHED TO CROSS ARM 


the remaining conductors loaded with ice and 
wind. In calculating the test loads the usual 
assumptions were made, a factor of safety of 
1-5 being allowed and wind pressure being taken 
as 8lb per square foot, acting transversely 
on the full projected area of the iced conduc- 
tors and on 1} times the area of the members 
on one face of the tower. The horizontal 


component of the two conductor tensions at 
an angle of deviation of 3 deg. was added to 
the wind loads at the cross-arm ends, and the 
conductor span was taken to be 800ft. 


ice conditions on the undamaged line. Simi- 
lar considerations to those applied in the first 
test led to the design load figures shown at 
(b) Fig. 5, based on a factor of safety of 2-5. 

For the second part of the test the tower 


Percentage of Full Transverse Load Deflection 
(inches) 
75 per cent Sas. gee 1} 
100 per cent Rear cues Bee 3t 
150-160 per cent . Failure 


was tested to destruction by applying trans- 
verse loads in excess of those for which it was 
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designed. These overloads were applied simul- 
taneously and by regular increments. The 
deflections of the top of the tower at three- 
quarters load and full load are recorded in 
the accompanying table. 

A characteristic of this method of testing 
is that damage to the test tower is arrested 
at the moment when failure occurs, the loads 
on all straining tackle then being automatically 
relieved and the dead weights settling on their 
bearers. This provision facilitates identifi- 
cation of the initial place of failure and allows 
the maximum of information to be derived 
from subsequent examination of the tower. 

In this particular test failure took place 
at about 155 per cent of full design load and 
was initiated by buckling of one of the main 
angle members at a point about 4ft above 
the level of the test bed. The tower used 
for these tests was designed by Milliken Bros., 
Ltd., and Blaw Knox, Ltd., for the British 
Electricity Authority (S.W.E., 8.L.11), Nurs- 
ling-Lepe 66-kV line and was fabricated by 
Painter Brothers, Ltd., at Hereford. 





A Hydro-Electric Scheme in 


Ontario 
(By our Canadian Correspondent) 


THE construction of a hydro-electric plant 
on the Mississagi River, near the northern 
shore of Lake Huron, in Ontario, is due to be 
completed early in 1950. The entire cost of 
this scheme, which is known as the “ Tunnel ” 
development, will be nearly 19,000,000 dollars. 
About 2,000,000 dollars of this amount will 
be spent on over 125 miles of 110,000-V trans- 
mission lines to the city of Sudbury, and over 
3,000,000 dollars will be spent on a frequency- 
changing station, capable of adapting power 
for both 25 and 60 cycle networks. The new 
plant will produce 56,500 h.p. from two units 
operating under a head of 210ft. 

The main dam is situated in a deep gorge, 
and will have a crest length of about 900ft 
and a maximum height of about 235ft, and 
together with the penstocks and power-house 
will contain about 220,000 cubic yards of con- 
crete and 70,000 tons of other building material. 
A second dam will be constructed near the 
westerly end of the main dam, and a third 
dam will be required about 2} miles upstream. 
Two penstocks each 12ft in diameter, will 
carry water to the power-house, which is 
situated in the gorge near the toe of the main 
dam. After passing through the turbines the 
water will be discharged into a tailrace channel 
about 1700ft long. Nine sluiceways will be 
constructed on the East side of the dam, and 
surplus water will be discharged into a channei 
which joins the river about 3200ft downstream 
of the power-house. 

The natural level of the river will be raised 
185ft when the development is in operation, 
thus forming a reservoir over 10 miles long, 
and occupying over 5000 acres. A further 
reservoir will be formed by enlarging Rocky 
Island Lake, which is situated about 50 miles 
north of the power site, by flooding about 
12,000 acres of land. 

During the early months of 1948 a 900ft 
long diversion tunnel 30ft in diameter was driven 
through the solid rock of the west bank of the 
river. A cofferdam was built to—divert water 
into the tunnel and thus to de-water the dam 
and power-house site. The upper portal of 
the tunnel was faced with concrete and fitted 
with steel gates. These gates will be dropped 
and a concrete plug poured behind them 
to seal off the tunnel when the work is com- 
pleted. Construction of the tunnel was carried 
out from the upper portal, as the steep face 
of the gorge at the lower portal made it impos- 
sible to work both ways. 

Bailey bridging has been used extensively 
to facilitate access and transport of materials 
over the broken terrain of the dam site. Also 
the conventional wooden forms for dam con- 
struction have been replaced by shuttering 
fabricated from Bailey bridge panels. Fifteen 
monoliths of Bailey bridging, each lined with 
plywood, are employed in pouring the concrete 
of the dam and power-house. At the top of 
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the Bailey bridging an enclosed conveyor belt 
will carry the concrete from the mixing plant 
on the west bank of the river to the various 
postions in the work. The contractors are 
Rayner Construction, Ltd., who have been 
at work since 1947, and the work is being 
carried out by them for the Ontario Hydro- 
Electric Power Commission. 





Limitation of Maximum 


Demand 
Tue last of the Institution of Electrical 


Engineers’ Measurements Section discussion’ 


meetings in the current session was held on 
Tuesday, April 26, 1949, when Mr. A. H. Gray, 


M.Se., M.I.E.E., opened a discussion on 
“Apparatus for Limitation of Maximum 
Demand.” 

In his introductory remarks, Mr. Gray 


stated that the limitation of maximum demand, 
although comparatively old in its inception, 
has only recently assumed sufficient importance 
to merit the widespread consideration given 
to other types of equipment associated with the 
electrical installation of the normal factory. 

The reluctance on the part of the pre-war 
consumer to install this class of equipment was 
probably due to two main causes—first, the 
lack of the necessary knowledge of electrical 
tariffs on the part of many consumers (a 
deficiency not always remedied by the supply 
authority); secondly, the fact that the 
apparatus then available was not always 
designed to provide accurate and reliable 
limitation. 

To-day these troubles had in the main been 
removed, and, with the necessity for a rigid 
national economy, provided the impetus for 
the installation of this equipment on a con- 
siderable scale. 

In the early days the equipment was prin- 
cipally designed to give an alarm if a selected 
demand was in danger of being exceeded, leav- 
ing the works engineer with the unenviable 
task of making the necessary manual adjust- 
ments without adequate knowledge of the 
amount or duration of limitation necessary. 

Modern apparatus provided all the requisite 
information for imposing the minimum effective 
limitation either by fully automatic means or 
by manual adjustment in the case of the small 
consumer. Mr. Gray then briefly dealt with 
the control apparatus under three main head- 
ings: the measuring element, the control 
element, and protective devices. 

For the measuring element the choice was 
restricted to two kinds of equipment : first, 
there was the simple maximum-demand meter 
arranged with contacts which operated when 
some predetermined value of demand was 
reached ; secondly, there was the more com- 
plicated mechanism which continuously com- 
pared the integrated consumption against a 
standard, and operated its contact device when 
this standard was exceeded. 

The first type, whilst being simple and there- 
fore cheap, had certain limitations, whereas 
the second type, not only provided warning in 
adequate time, but gave information concerning 
the magnitude of the correction to be applied and 
the available time left to carry out the change. 

Remarking that the control element was 
dependent upon the loading conditions, Mr. 
Gray said that load could be divided broadly 
into two classes—first, smoothly variable loads, 
such as furnaces, and secondly, loads which could 
be changed only in blocks, e.g., machine 
tools, &c. 

The control of the former type of load 
became a simple regulating problem and could 
be accomplished in a number of ways. One 
simple means was the use of cam-operated 
single-pole, double-throw switches to inject 
impulses into the governing gear. These 
impulses were exactly proportional to the error, 
and this fact, together with a synchronising 
signal sent out at the end of each correcting 
impulse, prevented any possibility of hunting. 

The control of the second class of load was 
rather more difficult and hunting had to be 
prevented by the introduction of suitable time- 
delays. Apart from these points it is usually 
very desirable to provide ready means to alter 
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the sequence of load shedding, in order that the 
gear will not impose undue restriction upon the 
production programme. 

Turning to the subject of protective devices 
Mr. Gray said that two forms of equipment 
must be employed ; the one afforded protection 
against a failure of any part of the equipment, 
and the other prevented the failure of any 
supply from causing a mal-operation of the 
control gear. The former device usually took 
the form of a separate measuring element with 
contacts operating entirely independently of 
the control unit. The second device was the 
usual no-volt protection associated with auto- 
matic schemes. 

The operation of either of these protective 
devices usually operated an alarm and derated 
the load, if desired, to some preselected value. 


DIscussION 


Fourteen speakers took part in the subsequent 
discussion, which was by no means limited to 
the design of apparatus, but ranged over all 
aspects of load limitation. Several speakers 
thought that it was an exaggeration to claim 
that maximum demand meters were a significant 
factor in the national economy. On the other 
hand, it was unfair to stigmatise users as 
“ tariff dodgers.’’ The interest of an industrial 
consumer lay in producing the maximum 
amount of work from a given number of 
kilowatt-hours. Reduction of peaks and a 
lower electricity bill were nothing less than 
normal economic prudence. It was shown that 
if the cost of exceeding maximum demand by 
different amounts were plotted against loss of 
production time through consequent interrup- 
tions, a well-defined optimum could be fixed 
in any given case. 

There was general agreement on the import- 
ance of works’ organisation to reduce to a 
minimum the marginal errors which must be 
left to the control of maximum demand equip- 
ment. In this connection continuous recording 
apparatus could provide useful information as 
a basis for planning. While it was difficult to 
apply maximum demand limitation in mass 
production factories, owing to the repercussions 
that sectional stoppages might have on other 
parts of the system, much could be done to 
reduce peaks by shifting the load of plating 
vats, thermal storage, &c., to the night or 
early morning periods. In steel works, on the 
other hand, automatic control devices could 
effect considerable savings, and in one case 
quoted several new furnaces had been installed 
without adding to maximum demand charges. 
In general, control was applied to those furnaces 
which were in the heavy-current melting phase, 
and in the later refining stage, when consump- 
tion was reduced, the operator was allowed to 
override the control. The control of rolling 
mills presented some difficulty, but this could be 
overcome in many cases by limiting the number 
of billets fed to the mill in a given time. 

Domestic consumer demand presented an 
ever-growing problem. The load was of the 
order of 2000MW, and although thermal demand 
relays combined with low-voltage relays could 
be arranged to trip out a consumer if he took 
power when the voltage was low, this would 
effect only a small saving. The success of any 
method depended on the degree to which it 
interfered with the diversity, and statistical 
analysis had shown that if a large number of 
control devices was used the system load might 
actually increase. 

In this country abnormal demands for space 
heating might occur on only a few days in the 
year, which ruled out the effective use of time 
switches. Central control on a system-wide 
basis, either by d.c. bias or ripple relays, was 
the only practical solution, and by concentrat- 
ing first on loads with high thermal capacity 
interruption of supply would produce the 
minimum interference with service, and con- 
sequent annoyance to the consumer. Different 
tariffs for on and off-peak periods would do 
much to help, and it was also suggested that 
the rate of the timing trains in maximum 
demand meters might be centrally controlled in 
accordance with the general situation to give 
greater freedom to the consumer in off-peak 
periods. 

On the subject of meter design, several 
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speakers underlined the importance of duplicai. 
ing the metering methods of the supply com- 
pany, e.g., on a kilowatt or kilovolt-ampero 
basis, and also in the method of synchronising 
the timing periods. Where meters with sub. 
divided periods were used the later periods 
were the more critical, and it was advisab!, 
to back with a thirty-minute meter so thai 
operators could correctly assess the relativ. 
importance of any alarm. It was quite possible, 
with five-minute periods, to have five alarn.: 
in half an hour without incurring any penalty. 
isnot 





Automatic Synchronous Clock 
and Time Control 


THe fact that mains frequency variations 
are likely to persist for some years in this 
country lends unusual interest to a new con- 
trol device for maintaining the inherent accu- 
racy of synchronous electric clocks. Since the 
majority of industrial and commercial users 
require timekeeping accuracy during the day, 
it is not sufficient for the Grid to compensate 
for low frequency by day by running at higher 
frequency during the night. The deficiencies 
of Grid frequency control can be made good 
by frequency control in the consumer’s pre- 
mises, making use of a system developed by 
Jackson Automatic Electric Controis, Ltd., 
12, Rampayne Mews, Vauxhall Bridge Road, 
London, S8.W.1. 

This system is basically electronic and 
consists of (a) a frequency or time control 
unit ; (b) an amplifier supplying 50 c/s power 
to the various synchronous clocks. The equip- 
ment is designed to obviate temperature con- 
trol, tuning forks, toluene regulators, and 
impulsing clock mechanisms. 

A precision crystal unit operating at 100kc/s 
provides time control through a very stable 
five-stage dividing circuit, giving an output 
of 50 ¢/s. the mains supply being at any voltage 
or frequency. The circuit is arranged to elimi- 
nate temperature control of the crystal, the 
accuracy of the output being better than 1 
part in 100,000, corresponding to one second 
error in 27-8 hours. The 50 c/s output signal 
is amplified, the amplifier being mains driven 
and comprising four stages, giving an output 
voltage of 200-250V. Both units are connected 
by a multi-core cable fitted with non-reversible 
plugs and sockets. The unit is supplied in 
15W and 30W capacities, corresponding to 
approximately twenty or forty clocks of aver- 
age load including the electrical monitor clock, 
which has a centre seconds pointer for time 
verification. We are informed that a single 
15-W control has in one instance given excellent 
service on a public turret clock 30ft diameter. 

It is necessary to wire the clocks separately 
to the controlled circuit. For convenience, 
the monitor clock and master control unit 
are mounted in one enclosure, and the amplifier 
in another. The whole equipment is of very 
light construction and the electronic equip- 
ment is arranged to be readily accessible for 
servicing. Special test tags are included to 
facilitate testing on site. 

Since the original development of this 
equipment, various circuit improvements have 
been effected and means for improved stability 
have been devised. A six-week test involving 
25 per cent overload of a 30-W amplifier gave 
a mean error of 0-71 seconds per day. In this 
test, which was in a chemical works, the ambient 
temperature varied between a maximum of 
74 deg. Fah. during the day and 38 deg. Fah. 
during the night, the total range being 36 deg. 
Fah. A similar equipment for a foreign State 
coal mine gave a slightly better accuracy under 
improved operating conditions. 

—_——_>————— 


INSTITUTION OF ELEcTRONICS.—The fourth 
annual electronics exhibition organised by the 
North-West section of the Institution of Electronics 
will be held at the College of Technology, Manchester, 
during the three days July 19th, 2.30 p.m. to 9 p.m.; 
July 20th, 10 a.m. to 9 p.m.; July 21st, 10 a.m. to 
9p.m. There will also be an exhibition of scientific 
films arranged by the Manchester Scientific Film 
Society. Admission to the exhibition will be 
by ticket only, which may be obtained from 
Dr. J. A. Darbyshire, “ Melandra,” 1, Kershaw 
Road, Failsworth, Manchester. 
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Canadian Engineering News 
Oil and Pipe-lines 
Substantial discoveries of oil in the 
Province of Alberta will have a great 
effect in solving Canada’s fuel problem. Federal 
Government experts believe that sufficient fuel 
oil for the needs of Western Canada can now be 
produced and that the day is not far distant 
when refineries in Alberta will be shipping fuel 
oil to the United States. At present millions 
of dollars are being invested in the new fields. 
The Imperial Oil Company is expanding its 
refining facilities at Edmonton and Regina, 
and McColl-Frontenac is building a refinery at 
Edmonton. The British-American Oil Com- 
pany is expanding its refinery at Montreal 
and Shell Oil is doubling the capacity of its 
Montreal refinery. The Page-Hershey Company 
is building a new plant at Welland, Ontario, 
which will manufacture pipes for the pipe- 
lines in Western Canada which will carry crude 
oil to the refineries. Work on the building of 
the pipe-lines will be commenced next autumn 
and is expected to be completed by September, 
1950. Legislation which would provide for 
the control of the proposed pipe-lines—both 
interprovincial and international—was intro- 
duced into the Senate recently. When the Bill 
was given a second reading before the Upper 
Chamber, the Transport Minister, Mr. Chevrier, 
said that five different companies were ready to 
start work at once on 250,000,000 dollars’ worth 
of pipe-lines. The Bill he is sponsoring would 
place control of the pipe-lines under the Board 
of Transport Commissioners and permit the 
companies to proceed with their Private Bills 
of Incorporation. 
Shipbuilding 
An investigation has been carried out 
by the Federal Government to decide the level 
of activity which should be maintained in 
Canadian shipbuilding yards in order that the 
industry may expand efficiently in time of 
national emergency. The investigation 
uncovered a definite need for replacement and 
modernisation of Canadian vessels in all the 
shipping services. On the Upper Great Lakes 
and St. Lawrence River the average age of the 
Canadian fleet is 30-7 years per vessel. These 
ships are in competition with United States 
vessels, twenty-five of which have been built 
within the past ten years and represent the 
most modern development in inland water 
transportation. The Government proposals 
envisage a minimum construction of 62,000 
deadweight tons annually. 
Log Movements in Power Dams 
The National Research Council has 
recently undertaken a study of the movement 
of logs in storage dams. This problem has 
become particularly difficult at power plants 
using large quantities of water, and during 
periods of low water when the discharge 
through the power plant is a large proportion 
of the river discharge. The Council is investi- 
gating the problem with the aid of hydraulic 
models. A 1:100 scale model of a typical 
power plant has been constructed having the 
entrances to the power canal and log chute 
adjacent to each other at one end of the control 
dam, and tests are in progress with this model. 
Miniature logs are handled in the model in a 
similar manner to the large logs at the power 
site and the same difficulties in preventing 
water-soaked logs from passing beneath the 
guard booms have been produced. Tests have 
also been carried out to study the effect of 
the position of the entrance of the log chute 
relatively to the entrance of the power canal. 

A number of guard booms have been tested 
at different depths of immersion, and it has 
been found that increasing the immersed area 
is beneficial, but beyond a certain depth the 
downward current induced by the boom has a 
harmful effect. The correct siting of booms 
is important in preventing the formation of 
large log jams, which may be difficult to 
remove. A guard boom with a submerged 
sloping screen has been found to have certain 
advantages and tests are in progress on a 
larger model to determine the best size of 
screen and the correct slope and immersion 
to give adequate protection consistent with 
economy of construction and ease in handling. 
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A 10-cwt Dumper 

WE illustrate below a small dumper developed 
by George Fowell, Ltd., Smethwick, and called 
the “ Builders’ Mate.” The prototype of this 
machine was exhibited at the British Industries 
Fair. It is designed to carry a maximum 
hopper load of 10 cwt, or 8 cwt when travelling 
over soft ground, or, alternatively, to carry 
4 cubic yard of earth or muck, or the contents 
of the drum of a 10/7 concrete mixer. 

The dumper is powered with a 5 h.p. Petter 
engine, one forward gear and one reverse gear 
giving maximum speeds of 3} m.p.h. and 
24 m.p.h. respectively. The differential gear 
and final drive to the road wheels are in the 
main gearbox and have been specially designed 
for heavy duty. Heavy type Dunlop Girling 
brakes are fitted to the 6-00-16 heavy pattern 
traction driving wheels, which give good 
adhesion on soft ground. The fore-carriage 
is carried on 29in by 5in tyres. 

The chassis is designed to allow the hopper 
section to ride up over very uneven ground and 
to turn at a steep angle while the rear portion 
remains steadily horizontal. This is accom- 
plished by connecting the forecarriage to the 
main frame through a special rubber joint. 
The hopper tips by gravity and can be replaced 
by pulling a chain from the driver’s seat. The 
small blade shown in the foreground of the 
illustration is a calf-dozer attachment; this 
blade can be fitted to the central channel which 
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forms the main chassis member, and then used 
for light back-filling operations. 

It is claimed that the controls have been 
specially developed for inexperienced drivers, 
and can be mastered by anyone in a few 
minutes. The machine will circle within a 
diameter of 13ft. Its main dimensions are; 
length 6ft 6in, ; width 4ft 2in, ; and height 
3ft 9in, ; and it weighs 11 cwt. 


_—— 
DigsEt Exectric Power PLANT FOR ISLE OF 
Man.—The Isle of Man Electricity Board has 
laced an order with Associated British Oil Engines, 
Lid. and the Brush Electrical Engineering Com- 
pany, Ltd., for the supply of diesel-electric generat- 
ing plant and switchgear to provide current for the 
whole of the Isle of Man, excluding the town of 
Douglas, which has its own power station already 
equipped with Brush turbines. The contracts 
include six 920-kW a.c. generating sets, comprising 
Mirrlees ‘‘ HFS” eight 8-cylinder radar 
engines developing 1320 b.h.p., at 375 r.p.m., 
direct-coupled to Brush 920-kW, 0-8 power 
factor, 11-kV, 3-phase 50 c/s_ alternators. 
With each alternator is included a “ Tirrill ” auto- 
matic voltage regulator and there are two Brush 
transformers, each having a capacity of 50kVA, 
with .a voltage ratio 11,000/400V. Cooling will be 
by heat exchangers, the circulating water for the 
engines being handled by the standard engine- 
driven water circulating pumps, and there will be 
three motor-driven pumps to deal with the raw 
water for the heat exchangers. The contract also 
includes a 10-ton crane, motor-driven fuel-oil 
pumping sets, air starting equipment, with motor- 
driven and engine-driven compressor sets. 
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Principles of Diesel 
Lubrication* 
By Lt.-Col. 8S. J. M. AULD, O.B.E., M.C., D.Sc., and 
Cc. LAWRIE 


No. Il—(Continued from page 538, May 13th) 

Liner Wear.—The most important feature 
of cylinder lubrication is, of course, wear 
and its prevention, and this has again taken a 
prominent place in marine diesel operation 
with increasing power output per cylinder, 

ially with the adoption of two-stroke 
and double-acting types. Whilst wear also 
occurs on piston rings and grooves, and on 
double-acting engines on packing rings and 
piston rods, the most important incidence is 
on the liners. Its cause and possible cure 
have been the subject of a vast record of obser- 
vations and publications and it is quite clear 
that there is no one particular cause, though 
doubtless at any one time there is a limiting 
factor. 

C. Heegh”, who has written a comprehensive 
monograph on the subject, has listed the fol- 
lowing factors affecting cylinder wear without 
ascribing any significance to the order in which 
they are placed :— 

Piston rings—design, compressions and con- 
dition. 

Pressures. 

Temperature—gases, liner, piston and rings. 

Fuel oil—ignition and combustion. 

Material—tiiners, pist - 
on, rings, and then sur- 
face finish. 

Abrasives and de- 
posits. 

Chemical action. 

Load and operating 
conditions. 

Engine design. 

Lubrication. 

The authors them- 
selves had put lubrica- 
tion at the end, be- 
cause from what they 
have expounded in the 
matter of theory, it will 
be appreciated that the 
oil must become the last 
line of defence despite 
the fact that it is not 
responsible for tbe 
major happenings. 

Of the ten variables 
outlined by Heegh three 
are purely mechanical, 
four are concerned with 
operating conditions, 
and three, including the 
lubrication, with mat- 
erial. The subdivisions are not hard and 
fast but they indicate the need for consider- 
able simplification of thought on the matter. 
If is set aside, in abrasion, what should 
be either a curable or constant factor, it 
is found that the remainder either imply 
‘““ wear and tear” on the basis of the 
engagement of asperities, representing the 
difference between what is preferred in a 
machined surface and what it really is, or that 
corrosion type wear, which it can be explained, 
can take place between the time when the 
boundary film is ruptured and its reconstitu- 
tion by the fluid film. Knowing this it is pos- 
sible to consider to what extent lubrication— 
or rather the choice of lubricant, can help in 
the matter. 

If, as a matter of interest, the authors were 
invited to express an opinion relative to wear 
causation they would understandingly ascribe 
it chiefly to that combination of monolayer 
rupture and interim chemical corrosion to 
which reference has been made. In that case 
in order to reduce the chances of corrosion 
of the bare patches, condensation or adsorption 
of reactive products of combustion should be 
avoided or minimised. It is the case that 
corrosion can be caused by sulphurous, nitro- 
genous or carbonaceous acidic products of 
combustion. To be effective, however, they 
must be accompanied by water. The dry 


* Institute of Marine Engineers, May 10th, abstracts. 
10 Cylinder Wear in Diesel Engines, Oslo, 1942. 
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gases have little or no action. Avoidance of 
condensation by rise of temperature should 
therefore have a considerable curative effect, 
and whilst combined adsorption or acidic 
gases and water vapour would doubtless lead 
to some corrosion, this, also, would be greatly 
reduced by maintaining surface temperatures 
at a high level. 

There is much practical evidence to support 
the corrosion theory of wear. To begin with 
they would like once again to quote some 
temperatures"! observed on Sulzer two-stroke, 
single-acting engines of the particulars 
shown, from which it is clear that the tempera- 
tures in the marine diesel ring belt are far 
lower than those in a well-lagged steam- 
jacketed steam cylinder. 

Operating with superheated steam :— 


Normal output in four-cylinder 
engine at full load eos ese see 6130 DAp. 
ea a 100 r.p.m. 


Size 600mm x 1060mm 


Cylinder gas at full power tempera- 

oe ee 
Upper liner, maximum temperature 631 deg. Fah. 
Liner at top position of top ring, 

temperature ... ... ... ... ... 484deg. Fah. 
Piston top temperature ... ... 572 deg. Fah. 
Top ring, maximum temperatu 275 deg. Fah. 
Top ring, mean temperature ... 262 deg. Fah. 


Some observations on a two-cycle Worthing- 
ton engine of 14in bore have given 458 deg. 
Fah. at top position of top ring and others 
correspondingly. 

From the Sulzer publication" are also taken 
the heat transfer curves (Fig. 2) gas/liner/water 
at various time intervals after starting up, 
using cooling water of initial 104 deg. Fah. 
temperature. If these are placed side by side 
with some recently recorded liner wear obser- 
vations made on U.S.N. engines by Payne 
and Joachim," showing the effect respectively 
of lubricating oil temperature and cooling 
water temperature (see Fig. 3), it is easy to 
infer that the effect on liner wear of really low 
temperature cooling water, such as may be 
met in practice, will be marked. This 
will be especially the case during the earlier 
periods after starting engines up from cold. 
A cooling water temperature of, say, 10 deg. 
Fah., would have a very en ing effect 
under such conditions. 

There is a growing tendency towards trying 
to reach a 10 deg. Fah. differential between 
mean inlet and outlet water temperatures. 

On the authors’ theoretical premises wear 
due to mechanical dislodgment of asperities 
or by tearing of the surfaces cannot altogether 
be avoided. But it should be possible to reduce 
this scuffing to a minimum by surface finish 
and by laying down on such smooth surface 
a film of readily adsorbed and orientable 
lubricant. Their present opinion is that this 
can probably best be achieved in the case of 
diesel cylinder liners by most careful attention 
to running-in, followed by the use of oil con- 
taining lubricity additives readily capable of 
orientation, or possibly in the future by the 
judicious use of the so-called chemical polishers. 

Cylinder Oil Requirements.—It would appear, 
therefore, that oil for separate cylinder lubri- 
cation of main marine diesels should be of 
sufficient viscosity to carry all loads but com- 
patible with easy spread; that it should con- 
tain a substantial proportion of high molecular 
weight stocks, preferably of residual non- 
volatile nature; that consideration should be 
given to its content of lubricity and anti- 
wear additives. 

In general, the oil should be of high quality, 
preferably solvent-refined and mainly of naph- 
thenic character in order that cylinder head 
and exhaust port carbonaceous deposits shall 
be soft and readily removed by the pulsation 
of the exhaust from the combustion chamber. 
In this regard much has been done in recent 
years by selection of suitable naphthenic 
crudes refined to rather rigorous standards 
and married to suitable anti-wear and anti- 
oxidant additives. The use of such materials 
has shown in practice the elimination of hard 
granular deposits of rather tenacious proper- 





11 Sulzer Review, 1926, Vol. 2, page 7. 

12 op. cit. 

13 Payne, W. G., and Joachim, W. F., 1949. “ Trans- 
actions,” §.A.E., Vol. 3, page 51, “‘ Investigations on 
Cylinder Liner Wear.” 
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ties, any residue left behind being a flake 
formation of eggshell thickness, which is 
swept from the combustion space by the pas- 
sage of the exhaust gases. 


Common System BEARINGS AND CYLINDER 
LUBRICATION 


In small high-speed engines cylinder lubri- 
cation is by splash from the crankcase. With 
longer engines of trunk piston type splash 
may have to be augmented or replaced by 
mechanical feed to the cylinder walls. Under 
such conditions where the same oil is used 
for bearings at relatively low temperatures 
and for cylinders where metal temperatures are 
of the order 150-300 deg. Cent. and the com- 
bustion gases over 1000 deg. Cent., one or 
the other is likely to suffer and a compromise 
must be reached. 

From the point of view of viscosity the cylin- 
ders must come first. They should be given 
as nearly their full viscosity requirement as 
possible so long as this does not interfere with 
bearing lubrication at starting or in operation. 
An oil of high viscosity index must obviously 
come under consideration since this will better 
ensure viscosity being maintained at cylinder 
temperatures whilst not having the oil too 
thick at the lowest crankcase temperatures 
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Fic. 2—Temperature Curves when Warming Up 


encountered. A balance may have to be care- 
fully held, however, between the tendency of 
such paraffinic oils to form hard deposits and 
the value of naphthenic oils in giving softer 
deposits. 

In a similar way it may be necessary to hold 
a balance between lubricity and _ stability. 
It has already been stated’ that “the right 
thing is to get the most suitable oil possible 
and let oiliness take second place. It must 
be remembered that with a dual-purpose oil 
one which has oxidised in the crankcase will 
tend to foul more quickly in the cylinder. 
Similarly, contamination of the crankcase oil 
by partly oxidised oil from the cylinder by 
blow-by or fuel dilution will hasten the for- 
mation of deposits and corrosion.” 

In this respect the new anti-oxidant and 
lubricity additives have proved of great value 
and have made it largely possible to have the 
“best of both worlds” as regards choice of 
oil characteristics. 

Consideration is also being given to the use 
in intermediate sized engines, such as sub- 
marine and locomotive types, of the heavy duty 
oils which have been so successful in modern 
high-speed .engines. 

Heavy Duty Ors 


Advances in design and efficiency of opera- 
tion of relatively small high-speed diesels has 
led in many cases to correspondingly severe 
demands being made on the performance of 
the lubricating oil. All the older difficulties 
which attend the deterioration of the lubri- 
cant under conditions of high temperature 
and oxidation still have to be faced and mostly 
in an intensified form. In addition there has 





“Auld, 8. J. M., and Lawrie, C., 1942. ‘““Transactions,” 
North-East Coast Institution, Vol. 58, page 173, ‘‘ Trends 
in Marine Lubrication.” 
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been a magnification of certain undesirable 
aspects of hydrocarbon breakdown caused by 
contamination with unburnt fuel and partly 


burnt fuel. Chief amongst the newer prob. 
lems is the prevalence of ring sticking and 
lacquer deposition, due chiefly to higher tem. 
peratures and heat effects. Combined with this 
has come a greater tendency to corrosion of 
hard alloy bearings and increased wear of the 
scuffing type, to which reference has previously 
been made. 

These symptoms are not common to evory 
engine, but it can be taken that the higher ‘he 
engine efficiency due to elevated temperature 
of operation the more they are likely to occur. 
Plain mineral oils are quite unable to cope 
with these objectionable phenomena though 
oils of low viscosity index are somewhat betier 
in this respect than those of high viscosity 
index. 

The effect of heat condition in a high-speed 
engine may be regarded as generally reproduc- 
ible for the temperatures quoted. They are 
approximately :— 








Temperature, 
Position deg. Fah. Deposit 

Top lands 550 Hard carbon. Abra- 
sive and leading to 
scuffin; 

Piston ring grooves) 350-450 Soft and hard carbon 
according to type of 
oil 

Oil ring grooves ... 325 Sludge 

Upper piston skirt 300+ Varnish 

Lower piston skirt 250-300 Black sooty deposit 











Ring sticking is at present generally regarded 
as of two kinds : that due to hard setting caused 
by carbonising at high temperatures, and that 
resulting from varnish or cold setting. These 
are really only stages in the same series of 
phenomena, and the latter can pass to the 
former under the influence of heat. The 
physical condition of the carbonaceous deposits 
varies more with the nature of the oil than 
anything else, hard coky carbon coming from 
paraffinic oils where it is formed more slowly 
and softer carbon from the naphthenic oils, 
in which the proportion of carbon is greater 
but the rate of formation quicker once it is 
started. Moreover, the naphthenic oils retain 
a solvent or dispersive power for the inter- 
mediate products of oxidation, with the result 
that a softer sludgy condition is imposed on 
the “carbon ” formed. The effect is the same 
on the finely divided carbon arising from half- 
burnt fuel. 

Choice of the nature of the oil would thus 
seem to be very important and for slower moving 
engines at lower temperatures this is actually 
the case. Under the high-speed conditions 
described, however, it is necessary to supple- 
ment any natural dispersive power possessed 
by the oil and this is done by adding certain 
complex materials, which have come to be 
known as ‘detergents.’ In reality these 
materials are dispersive in nature and act by 
peptising or digesting the carbonaceous par- 
ticles as they are formed from the soluble 
oxidation products and thus preventing their 
agglomerating to form objectionable or hard 
deposits. 

These detergents are frequently very high 
molecular weight metallo-organic compounds. 
Their effects are very marked—so much so 
that besides keeping engines clean when added 
to their lubricating oil they are frequently 
capable first of loosening existing deposits 
and then of peptising the sloughed material 
so that it is removed in suspension in the 
circulating system. 

These detergent materials are not normally 
used by themselves. Some of them are actually 
pro-oxidants. In any case their cleansing effect 
on the metallic surfaces exposes the latter to 
corrosion by the acidic products of hydro- 
carbon oxidation. Moreover, by virtue of 
their peptising properties they are likely to be 
promoters of emulsification when water intrudes 
into the system. For this reason they may 
encourage both rusting and progressive oxida- 
tion. Detergents are therefore used, and must 
be used in conjunction with powerful anti- 
oxidants. 

The combination of anti-oxidant and deter- 
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gent comprises the “heavy duty ” additive. 
Such additives can be used with effect in well 
refined oils of any type. By virtue of their 
combined dispersive-detergent and anti-oxi- 
dant action they produce the following effects : 

(a) Even with highly paraffinic oils elimina- 
tion of, or aim at reducing, the tendency to 
produce hard carbon in the ring belt area and 
therefore great reduction of the extent of liner 
and ring scuffing. 

(6) Elimination or reduction of lacquer depo- 
sition in the ring belt area on piston skirts. 

(c) Elimination or reduction of deposits 
liable to choke oil ring holes or indeed oilways 
generally or any part of the lubrication systems. 

There is naturally divergence between the 
ability of individual additives to meet all these 
requirements and the result is that close speci- 
fications have been developed by engine manu- 
facturers and by users both to distinguish the 
particular types of behaviour they wish to 
emphasise and to provide a means for the 
categorical appraisal of behaviour. Such speci- 
fications are based on engine testing or prac- 
tical experience or a combination of the two. 
In the first instance they were developed in 
America, so as to ensure the high scale engine 
performance which these high temperature, 
high efficiency engines are capable of. Later, 
the excellent results obtainable by the use of 
heavy duty oils and their adoption, first by the 
U.S.A. Services and then by the Inter-allied 
Services, caused the former to adopt precise 
specifications for their supply, based upon 
their ability to conform with precise, and indeed 
severe, engine tests. 

These U.S.A. Service specifications are the 
ones on which, so far, all others have been 
founded, either on the basis of actual and indi- 
vidual testing of the treated oil ; or by guaran- 
tee of the identity of the oil supplied as regards 
its mineral oil base and its additives with oils 
of known performance. 

The most stringent of the heavy duty oil 
specifications is that of the U.S. Navy,'® of which 
a résumé of the engine test requirements is as 
follows : 

“The oil when contaminated with 2 per 
cent by volume of sea or fresh water shall 
satisfactorily lubricate a one-cylinder diesel 
test engine. 

“The oil shall be tested for periods of not 
less than 300 hours in three or more types of 
one-cylinder diesel test engines, and for periods 
of not less than 500 hours in two or more types 
of full-size diesel engines.” 

The particulars of the engines used and of the 
conditions of test employed, in terms of engine 
speed and duration of tests, may vary according 
to the particular engine which may be primarily 
concerned or at the time available on the test 
bed. As far as the authors understand, there- 
fore, it is not possible to give a comprehensive 
list of the engine tests called for except in so 
far as they must accord with the two over- 
riding specification requirements referred to. 

From what has been said it is clear that a 
wide range of mineral oils can be used in 
conjunction with additives to produce “‘ heavy 
duty oils.” This does not mean that any oil 
can be used, or that it is possible to turn a 
low grade oil into a high one by means of addi- 
tives. In fact, the mineral oils are very selec- 
tive in their response both to the anti-oxidant 
and dispersive components of the additives, 
and whilst in general it can be said that well 
refined naturally stable solvent-refined oils 
are necessary to give, and generally do give, 
good response, the choice is not simple and has 
inevitably led to the elaborate engine testing 
required. As between particular sources of 
oil and their method of refinement ; between 
variations of one combination of additive and 
another ; and between the quantities of addi- 
tive called for to give particular results, a 
wide choice exists. 

It may be, indeed, that the oil is being asked 
to do too much and, in the future, possibly still 
more than should be required of it without 
corresponding advance in engine design. Thus, 
although the deposit difficulties attending high 
temperature engine operation in the past have 
been adequately met there may well come a 
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limit to the standards of actual lubrication 
which can be supplied. It is of interest in this 
connection to note how General Motors, in 
their heavy duty oil specification, insist on a 
minimum viscosity index of 55 in the belief 
that the lubricating value of the low viscosity 
index oils is less under conditions of high-tem- 
perature speed and load. 

Further complications in respect of lacquer- 
ing, deposits and ring sticking are arising in 
high temperature—high-speed engines due 
to the use of sulphurous fuel oils. The effect 
is apparently one involving the action of the 
acids of combustion on the hydrocarbon of the 
oil. To cure it by means of lubricating oil 
additives is by no means impossible but may 
well be impracticable on a large scale. As 
the most suitable fuels from the aspect of com- 
bustion efficiency are often highly sulphurous 
it would appear that more attention to the whole 
problem of deposits in diesel engines might 
well be given to the cognate matters of fuel 
and of engine design and operation. 

In the meantime, it may be accepted, how- 
ever, that the heavy duty oils have proved 
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Fic. 3—LHffect of Temperature on Wear 


invaluable, in conjunction with design, in 
permitting conditions of improved power pro- 
duction in high-speed diesels and in existing 
types in improving cleanliness with all its 
inherent advantages. 

In a paper published in the Journal of 
Naval Engineering,’® by Tyrrell, the practical 
advantages of detergent oil are summarised as 
being :— 

(1) The tendency for piston rings to stick 
is greatly reduced. Not only does this mean 
that new designs with higher piston tempera- 
ture and mean effective pressures may be used 
than with straight mineral oils but other less 
direct advantages ensue. 

(2) The sticking of piston rings is a major 
cause of blow-by and any reduction of sticking 
is a step towards the elimination of this trouble. 
Blow-by results not only in loss of power and 
high temperatures but also in accelerated 
deterioration of the lubricating oil and general 
dirtiness of the engine. These, of course, lead 
to increased wear of moving parts. Thus, an 
oil which directly reduces ring sticking will 
indirectly reduce both wear and its own deterior- 
ation. 

(3) The formation of hard carbon deposits 
on the pistons is restrained, and the wear of 
liners, pistons and rings is reduced in conse- 
quence. 

(4) The general improvement in condition 
of the engine should make possible an extension 
of the periods of top overhaul and major over- 
haul, and should prolong the useful life of parts, 
with consequent reduction in the use of spares. 

It is well to emphasise, however, that it is 
the most stable oils which themselves will 
produce least carbonaceous deposit and there- 
fore help to minimise the corresponding effects 
of the fuel. Moreover, a properly constructed 
oil of correct viscosity, good lubricity, and 
low volatility will reduce skin temperatures 





' 15 U.S. Navy Department, Spec. 14-0-13a, December 
, 1944, 








16 Summarised in Oil Engine, 1948, Vol. 16, page 8, 
‘** Heavy Duty Lubricants.” 
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and wear and thereby delay the oil decompo- 
sition which may initiate the deposit which is 
likely to be the beginning of trouble. Diesel 
lubrication may be summarised indeed as the 
aim for cleanliness: cleanliness of lubricated 
surfaces to start with by high finish and running- 
in; cleanliness from choice and quality of 
oil; cleanliness from combustion efficiency ; 
cleanliness by removal of adventitious contami- 
nation, and, with onset of deposits, cleanli- 
ness by natural or additive detergency. 

In conclusion, because of the tendency to- 
wards the use of heavy duty oils in engines of 
intermediate size and speed, it is well to point 
out that there is an appreciable difference in 
the mechanism of “carbon” formation in 
the extremes of the large slow-speed low-tem- 
perature engines and the high-speed auto- 
motive type. In one case small quantities of 
oil are applied and are largely used up by evapo- 
ration and cracking. In the other there is a 
constant flood of oil from the crankcase and 
the chief mechanical difficulty is removal of 
the excess. 

The types of deposits and their rate of for- 
mation are therefore very different. It is the 
small type which responds to the heavy duty 
oils. At the other end of the range the heavy 
engines as yet do not. In between it may well 
be found that success in the use of heavy duty 
oils for intermediate engines will be determined 
by their design and their individual conditions 
of operation. 





Continental Engineering News 


Restoration of Greek Railways 


Rather slow progress is being made in 
the restoration of the Greek railway network. 
In 1948 the total traffic (both passengers and 
goods) reached about 30 per cent of the pre- 
war figure. By the end of 1948 the rolling 
stock of the Greek State Railways included 
ninety-five main line engines (79 per cent of 
the pre-war figure) and 2682 wagons (59 per 
cent). Among important works carried out 
in 1948 on the Piraeus-Plati line, the recon- 
struction of both the Gorgopotamos bridge, 
which is 242ft long, and the Aliakmon bridge, 
which is 1480ft long, is completed. The res- 
toration of the Papadia bridge, which is 1050ft 
long, and the Assopos bridge, is in progress, 
and these bridges will be opened to traffic 
this year. The Brallo tunnel and the Assopos 
tunnel, 7250ft and 1600ft long respectively, 
are being gradually restored. On the Saloniki- 
Florina line, the Kouloura bridge has been 
temporarily repaired, and several sections of 
this line have already been put into service, 
namely Saloniki to Verria (46 miles), Verria 
to Naoussa (8 miles), and Naoussa to Skydra 
(10 miles). The reconstruction of the Axios 
bridge is nearing completion. The whole 
restoration of the Saloniki-Florina line depends 
on the restoration of the Skydra-Agra section (14 
miles), which has a gradient of 1 in 40 and 
includes many important bridges and viaducts 
destroyed during the war. The technical 
services of the Greek State Railways have 
already rebuilt nineteen railway bridges, whilst 
the restoration of eight other bridges is pro- 
ceeding satisfactorily. By the end of 1948 
the overall length of the Greek State-owned 
networks amounted to 600 miles. 


A Large Aircraft Hangar in Sweden 

A large hangar has recently been 
erected for the Swedish Air Transport Com- 
pany ABA. The hangar, which measures 
492ft by 206ft, is equipped with doors 30ft high, 
and the structure has a steel frame, consisting 
of two bays, each 246ft long. The roof is car- 
ried on thirteen lattice trusses, each 174ft 
long and supported on the main lattice girder ; 
it consists of Siporex panels, 5}in thick, sup- 
ported on purlins 164ft apart. 

The main trusses are rather shallow, their 
height being only 15}ft for a 246ft span. 
The upper and lower chords of the main girder 
are fabricated from rolled steel joists assembled 
by butt welding. The weight of the floor 
is about 13 Ib per square foot. It is under- 
stood that owing to the use of welding, a sav- 
ing of 15-20 per cent of steel was obtained. 
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Industrial and Labour Notes 


‘* Aids to Production ”’ 

A debate on the subject of industrial 
productivity was opened in the House of 
Commons on Friday tast by Mr. Drayson, who 
referred in the course of his speech to the 
recently published first report of the Committee 
on Industrial Productivity. He also drew 
attention to examples of restrictive practices 
in various industries, and suggested that the 
Government had failed to produce the “ right 
incentive.” It was not enough, Mr. Drayson 
said, merely to publish pamphlets and cover 
hoardings with slogans such as ‘ Work or 
Want,” and the picture of two spanners, one 
designed to do a bigger job than the other ! 

Replying to points raised in the debate, Mr. 
Ness Edwards, Parliamentary Secretary to the 
Ministry of Labour, asserted that the Govern- 
ment had done more to increase productivity 
rates in the last four years in this country than 
had ever been done by any Government. The 
Government, he said, had attempted to let 
the country know what it wanted in the way 
of production. Each industry knew what was 
expected of it as part of the national task, 
and each individual in the industry could know 
that, too. ‘The Government wanted wider 
extension of jomt production committees and 
workers’ councils. One of the most important 
factors in relation to the task of getting 
increased production, Mr. Ness Edwards con- 
tinued, was for the workers to know what they 
were doing and to be part of a team instead of 
an unconsidered cog in a machine. The matter 
of restrictive practices had been discussed by 
both sides of the National Joint Advisory 
Council, and had now been referred to a sub- 
committee. It was to be hoped, Mr. Ness 
Edwards concluded, that later on the House 
would be able to get a report from the Council 
as to the conclusions reached. 


A Policy for Industry 


At the end of last week, the National 
Union of Manufacturers issued a document 
setting out what is termed a policy for industry. 
This policy calls for a new conception of the 
place and function of industry in the national 
economy and puts forward a plea that industry 
should take & greater part in the formation of 
economic policy in view of the heavy respons- 
ibility placed upon it for the country’s trade 
recovery. 

The National Union, it may be stated, repre- 
sents for the most part the medium and smaller 
manufacturing firms, all of which are making 
an important contribution to the national 
production. Its policy does not overlook the 
need for adequate incentives for all engaged in 
industry in whatever capacity, and further- 
more, makes suggestions concerning the import- 
ance of good human relationships. In asserting 
that extensive nationalisation will lead to an 
authoritarian State, the National Union affirms 
its faith in free enterprise. 

On this last pomt, the document says that 
by free enterprise is meant the freedom of an 
individual or firm to develop to the full powers 
of initiative and enterprise in any direction 
which provides a useful or acceptable service 
to the community. Free enterprise, it declares, 
does not mean the right to exploit either those 
engaged in industry or the public whom it 
serves, but it does claim the right to a fair 
reward for initiative, energy, enterprise and 
risk. While industry, the National Union says, 
demands freedom, it is prepared to accept the 
responsibility and self-discipline with which it 
must be accompanied. 


The Federation of British Industries 


At the annual general meeting of the 
Federation of British Industries, which was 
held in London on Wednesday of last week, 
Sir Robert Sinclair was elected President in 
succession to Sir Frederick Bain, who has 
occupied that office for the past two years. 

In the course of a retiring address, Sir 
Frederick Bain said that privately owned 





industry was, in general, fully alive to-day to 
its national responsibilities, whether economic 
or social. It was vital to-day to exercise 
ingenuity, to react flexibly to quickly changing 
circumstances, and to show energy and speed 
in judgment and action. Those, Sir Frederick 
maintained, were the qualities of private enter- 
prise, and not of vast, slow-moving State 
organisations. There were, he continued, two 
alternative forms of organisation—privately 
owned industry in its thousand forms, and the 
giant public corporation which could not 
conceal itself behind an array of seemingly 
separate entities. The question was which 
would be the quicker to respond to the urge to 
adopt novel expedients to achieve sales, to 
make those quick decisions by which the 
winning of orders so often stood or fell, to see 
and act on the opportunity to develop a new 
product and to take the risk of its failing, and 
to bend every energy to legitimate forms of 
cost reduction without which all other efforts 
would fail. 

Which form of organisation, Sir Frederick 
asked, stood the better chance of achieving 
those results? The privately owned enter- 
prise whose management was directly respons- 
ible for success or failure, or the great public 
body whose main efforts must be devoted to 
supporting its own weight, and which could, as 
@ corporation, never feel the spur of failure, 
because the taxpayer was always there in the 
last resort to bear its losses ? Anything less 
than maximum efficiency, Sir Frederick added, 
was a cost and loss to the country, and without 
disrespect to the efforts of many individuals 
in the nationalised industries, he had yet to be 
convinced that from that aspect that those 
organisations were an asset and not a liability. 


The Confederation of Shipbuilding and 
Engineering Unions 
The annual conference of the Con- 
federation of Shipbuilding and Engineering 
Unions opened in Belfast, under the presidency 
of Mr. H. G. Brotherton, on Tuesday last and 
is being concluded to-day (Friday). 

An early item on the agenda was the Presi- 
dential Address, in the course of which Mr. 
Brotherton said that the further strengthening 
of the Confederation was a reflection of the 
increasing recognition by its respective unions 
of the need for a bond of association between 
all engineering and shipbuilding workers, and 
of their fundamental community of interest. 
However, Mr. Brotherton continued, it would 
be improper and even immoral in present con- 
ditions if trade unionists pursued their domestic 
interests without regard to the economic circum- 
stances of the time and the essential needs of 
the nation. He felt sure that the Confederation 
would not forget that the welfare of engineering, 
shipbuilding and railway shop workers was 
closely affected by the economic state of the 
nation. 

The Confederation, Mr. Brotherton asserted, 
had been right in stressing over the past four 
years the vital part which engineering had to 
play in British economic reconstruction. In 
the long term, the levels of industrial efficiency 
and productivity were determined more by 
the standard of equipment employed, by the 
utilisation of mechanical energy and by good 
management, rather than by the intensity of 
manual effort of workshop operatives. That, 
Mr. Brotherton said, was why the Confederation 
emphasised the need for a marked improvement 
in the mechanical equipment of British industry 
and the need to secure the mobilisation of the 
resources of the engineering industry to achieve 
that end. 


Employment and Unemployment 
The Ministry of Labour has this week 
reported on the employment situation in Great 
Britain in the month of March, and states that 
at the end of that month the total working 
population was 23,164,000, a decrease of 30,000 
(26,000 men and 4000 women), compared with 





February. The strength of the Armed Forc.s 
was reduced during March by 10,000 to a total 
of 785,000. 

In civilian employment, there was in 
increase of 8000 (5000 men and 3000 wome:.) 
in March, the total in this classification at tlic 
end of the month being 22,008,000. Tie 
Ministry’s report shows, however, that there 
was little change during the month in the 
numbers employed in the country’s basi: 
industries, for while there was an increase of 
3000 in the total engaged in agriculture, thero 
was a decline of 3000 in the number employe 
in transport and communication, and of 1300 
in the number working in the coal-mining 
industry. In the manufacturing industries 
there was a small decrease during March in the 
total employed, which at the end of the month 
was 8,225,000. In this group, the number 
working in the ‘ metals, engineering and 
vehicles’ industries declined by 6000 to 
3,921,000. 

The latest figures of unemployment in Great 
Britain relate to April llth, on which day 
324,873 people were registered as out of work, 
compared wth 340,406 on March 14th. In 
presenting the unemployment figures, the 
Ministry of Labour has noted that in the week 
ended March 26th about 32,000 operatives in 
the manufacturing industries were on short 
time, each iosing about twelve hours on the 
average, although in the same week 850,000 
operatives were each working seven hours’ 
overtime. 


The Coal Situation 


British coal output during the last 
two weeks has suffered through an unofficial 
strike which has been in progress in the Lanca- 
shire area. Work was generally resumed on 
Monday last in the sixty-five pits in the county 
which were affected by the strike. The dispute 
leading to the strike, in which over 50,000 men 
were ultimately involved, started because a 
claim for concessionary coal was rejected at 
divisional level. Prior to the stoppage the 
men imposed a ban on overtime. Last week-end 
however, the union lodges concerned approved 
a recommendation that work should be resumed 
at once, pending fresh negotiations with the 
National Coal Board on the concessionary coal 
question, and they also agreed to the withdrawal 
of the overtime ban. 

It has been stated that altogether about 
350,000 tons of coal have been lost as a result 
of the stoppage. The output figures for the 
whole country for the week ended May 7th 
showed that the production of deep-mined coal 
was 3,797,000 tons, and that in addition to 
an estimated loss of 88,300 tons through 
disputes, there was a loss of 187,000 on account 
of the Scottish Bank Holiday. The output from 
opencast workings in the same week totalled 
289,500 tons. Last week, ended May 14th, 
production of deep-mined coal amounted 
to 3,770,200 tons, and of opencast coal 
295,300 tons. 


Copper, Lead and Zinc 
The Ministry of Supply announces that 
consideration has been given to its selling prices 
for copper, lead and zinc in the light of recent 
falls in American market prices and in view of 
representations from various interests as to the 
effect on United Kingdom trade and exports. 
The Ministry says, also, that having regard to 
the present uncertainties in world markets and 
to the forward commitments into which it has 
entered in order to safeguard sterling supplies, 
it has been decided to reduce Ministry of Supply 
selling prices for copper, lead and zinc. The 
new prices, which took effect on May 16th, are 
as follows :—electrolytic copper, £130 per ton 
delivered ; good soft pig lead, £95 per ton 
delivered ; and good ordinary brand zinc, £85 
per ton delivered. Discounts and premiums 
remain unchanged. In addition, the Ministry 
buying price for rough copper in slabs of from 
2 ewt to 3 ewt has been reduced to £80 per ton. 
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French Engineering News 
(From our French Correspondent) 


This year’s Salon de |l’Automobile will be 
divided into two sections. The first section 
will open from October 6th to 16th, and will 
be reserved for private cars, bodywork and 
spare parts, whilst the second, from October 
27th to November 6th, will show motor-cycles 
and commercial vehicles. 


* * * 


The Renault Regie produced 10,044 vehicles 
in April, thus fulfilling its programme of 500 
units daily. On the question of developing 
the automobile industry, the Minister of 
Industry has stated that reorganisation and 
concentration will be n The same 
was true for the tractor industry ; the Aciéries 
du Nord were constructing 100 h.p. tractors, 
which were hardly suitable for French agri- 
culture. A complete tractor industry, said 
the Minister, was needed, to produce more 
small and medium models. 

Price is forming @ serious obstacle to French 
automobile exports. In 1948, although pro- 
duction had increased, exports were only 
50,879 vehicles, against 59,008 in 1947. 


* * * 


The Raismes factories of the Franco-Belge 
Company is now delivering regularly ‘‘ 141 P ” 
locomotives, third-class metal carriages and 
tipping trucks ordered by the S.N.C.F. 
Important repairs for steam locomotives for 
the French Union have also been carried out. 

The S.N.C.F. has decided on the construction 
of trains fitted with rubber-tyred wheels 
following tests and three such trains have been 
ordered. One, in aluminium alloy, already 
built, comprises six carriages (restaurant car, 
first and second-class carriages), and tests 
made between Bordeaux and Marmande on 
May 4th have proved satisfactory. 

Electric locomotives for the Paris—Lyon 
line now under construction have the following 
principal dimensions :—Length, 18-08m ; total 
wheel base, 14-69m ;_ rigid wheel base, 6-15m ; 
bogie wheel base, 2-4m; diameter of rear 
wheels, 1-75m; diameter of bogie wheels, 
Im; weight with ballast, 150 tonnes; power, 
4000 h.p.; maximum speed, 150km an hour. 
The principal framework has been reinforced 
so that in case of derailment the locomotive 
can be lifted by one end without damage. 
Bogie chassis, formerly made in cast steel, are 
now fabricated from steel plate. The driving 
axle-box is the Athermos type, and has been 
specially designed to permit lateral motion of 
intermediate axles. Braking has been notably 
improved, the effective coefficient being 100 
per cent of adhesion weight. To reduce wear, 
manganese steel has been used for the axles, 
couplings, wearing plates of axle-boxes, &c. 

The new locomotive will haul an 850-ton 
passenger train at 130km an hour. There are 
thirty-five of these locomotives under construc- 
tion and it is possible they will also be used for 
freight trains. 


* * * 


Despite the recent announcement that new 
steam generating stations were to be con- 
structed and old plants modernised in an 
attempt to overcome the electric power short- 
age, French constructors of generating plant 
expect their production to be reduced by half 
in 1951. Present planning envisages entry 
into service of generating plants totalling 
615,000kW for 1950. In 1951 the output will 
fall to about 400,000kW. In view of the 
changes which have taken place in the original 
Monnet Plan, an urgent complementary pro- 
gramme is being demanded for electricity 
whereby steam generating plant production 
will be developed at the same time as hydraulic 
plant production. 

Electricity consumption reached a new 
maximum with 86,900,000kWh on April 27th, 
following the increased allocations to electro- 
chemical and electro-metallurgical plants. Of 
this the steam generating plant contribu- 
tion was 47,500,000kWh, and _ hydraulic 
36,500,000kWh, compared with 43,300,000kWh 
and 41,700,000kWh respectively in April, 1948. 
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Notes and Memoranda 


Rail and Road 


British Transport Trarric Recerrs.—The 
British Transport Commission reports that, for the 
four weeks ended April 24th, traffic receipts were 
as follows :—British Railways, £24,541,000; London 
Transport, £4,492,000; and Inland Waterways, 
£140,000. In the comparable period of last year 
the amounts were £25,419,000, £4,513,000 and 
£131,000 respectively. 

British Rartways’ Coat Costs.—The Railway 
Executive is attempting to reduce the coal bill of 
British Railways, which, last year, totalled 
£36,000,000, a sum three times as great as in 1938. 
To every member of the footplate staff there is 
being distributed a small folder containing practical 
hints on the best methods of firing locomotives. 
The locomotives working on British Railways 
burn over 15,000,000 tons of coal a year, the amount 
of coal consumed per engine-mile being nearly 25 
per cent more than pre-war. 

SouTHERN Reaion’s Extectric Locomotive.— 
The Newhaven-Di boat train from Victoria on 
Sunday morning, May 15th, was hauled for the first 
time one of the latest electric locomotives built 
for the Southern Region of British Railways. In 
addition, the coaching stock used for the train was 
painted in the new standard livery of crimson lake 
with cream panelling. This is the third electric 
locomotive to be built by the Southern Region, and 
all three of them, it is stated, are capable of hauling 
trains up to a speed of 75 m.p.h., and can be used 
continually for several days and nights without 
maintenance. The weight of the engine is 105 tons. 
It is 58ft 3in in length over buffers and has a 
maximum tractive effort of 45,000lb. The New- 
haven-Dieppe service will be worked by one of the 
three electric engines throughout the summer 
months. 

StanpDaRD Sians For STATION Names.—After 
considerable research, the Railway Executive has 
decided on standard types of signs to be used at 
British railway stations. All lettering will be of the 
Gill Sans type on a background of the Regional 
colour, giving a sign which presents a neat appear- 
ance, and which is easy to read. The signs will 
consist of enamelled metal plates of certain standard 
sizes, allowing ample areas of background and thus 
giving a high degree of clarity to the lettering. 
Large signs bearing the station name in 12in letters 
are to be fixed at the incoming ends of platforms 
at all stations on main trunk lines and principal 
stations on subsidiary lines. Smaller name signs 
will be displayed at intervals along the platforms in 
such a manner as to ensure that one is easily visible 
from any point on the near side of a train standing 
at the platform; these signs will be 3ft long and 
have letters normally 3in high. 


Air and Water 


Marine CoMMUNICATION RECEIVERS.—We learn 
from the Marconi International Marine Communica- 
tion Company, Ltd., that its new ‘“‘ Mercury ” and 
‘* Electra ’”’ marine communication receivers have 
now — the official certificate of type approval 
issued by the Postmaster-General under the new 
Specification for Ships’ General Purpose Receivers. 
The Marconi “ Electra” equipment is the working 
receiver for operating traffic on medium and short 
waves in conjunction with a ship’s transmitter, 
and it can also be used for emergency and Console 
reception. The ‘‘ Mercury” receiver, covering 
long and medium wave ranges, is designed par- 
ticularly for the reception of Press and weather 
reports and as a second-channel receiver for 
emergency guard reception, or for listening to 
Console position-fixing transmissions on medium 
waves. 


Miscellanea 
THE ENGINEERS’ GUILD.—At a meeting of pro- 
fessional engineers held in Glasgow on May 6th, 
convened by the Engineers’ Guild, it was unani- 
mously agreed to establish a Scottish Branch of the 
Guild with headquarters in Glasgow. A provisional 


committee was elected to deal with branch 
development. 


CHEMICAL RESEARCH LaBoRATORY.—The 
Chemical Research Laboratory, D.S.I.R., at Ted- 
dington, Middlesex, is again holding a series of 
‘“Open Days” this year. There will be three 
sessions, on June 30th (afternoon), and on July Ist 
(morning and afternoon). The Director will be 
glad to receive applications from industrial firms 
wishing to send representatives until June 20th. 
It is not necessary for those already on the invitation 
list to re-apply. 


THe Copres or Practice CommiTrer.—The 
Ministry of Works states that the Codes of Practice 
Committee for Civil Engineering, Public Works, 
Building and Constructional Works has been 
renamed, and is now known as the Council for Codes 
of Practice for Buildings: Construction and 
Engineering Services. 

THe TECHNICAL AND SCIENTIFIC REGISTER.— 
The Ministry of Labour has announced the appoint- 
ment of a representative for Scotland of the Tech- 
nical and Scientific Register. It is hoped that full 
use will be made of the service—the headquarters 
of which is at 450, Sauchiehall Street, Glasgow, C.3 
—both by employers seeking technical personnel and 
by qualified engineers and technologists seeking 
appointments. 

MacuinE Toot Disposauts.—The Ministry of 
Supply announces that the dis 1 centres in 
London and at the Daimler No. 2 Factory, Coventry, 
will be closed on June 30th, when sales of Govern- 
ment-owned surplus machine tools at fixed prices 
will be discontinued. Stocks held at that date 
and future surpluses will be sold at auctions, 
which will be held as frequently as the quantity 
of tools becoming available will permit. Notice 
of forthcoming auctions will be given in the Board 


of Trade Journal and by the auctioneers. 


Orencast Coat Mininc.—The Minister of Fuel 
and Power was asked in Parliament on Monday 
last if, in view of the recent Report of the Select 
Committee on Estimates, he proposed any early 
change in the present opencast coal policy. The 
Minister stated in reply that if the increasing demand 
for coal at home and the country’s export com- 
mitments were to be met, it was imperative that 
everything possible should be done to fulfil the 
present opencast programme. At the same time, 
efforts would be continued to reduce costs of pro- 
duction, which, as the Select Committee’s report 
showed, had fallen by nearly 10s. a ton in the last 
five years. 

Macutne Toot Mercuants.—The British Asso- 
ciation of Used Machine Tool Merchants has 
started a recruiting campaign for new members, 
and a booklet outlining the aims and objects of the 
association has been published. In a foreword, 
the President, Mr. S. A. Bunn, emphasises that all 
trades should take precautions against the ten- 
dency of Government interference with trade and 
he urges all machine tool merchants to constitute 
a strong and representative body so that their 
interests can be safeguarded. A copy of the book- 
let has been sent to all eligible firms from the 
offices of the Association at 96/98, Leadenhall Street, 
London, E.C.3. 

Wortp PowER CONFERENCE.—Their Royal 
Highnesses The Princess Elizabeth and The Duke 
of Edinburgh have graciously consented to extend 
their patronage to the fourth World Power Con- 
ference, to be held in London at the invitation of 
the British National Committee from July 10 to 15, 
1950. As already announced, the theme of the Con- 
ference will be ‘“* World Energy Resources and the 
Production of Power.’ Over forty member coun- 
tries are expected to send delegates and the Con- 
ference, together with the study tours that follow, 
will, it is believed, provide a valuable opportunity 
for the discussion of recent developments in the 
fields of power and energy. 


InstiTUTE OF INDUSTRIAL SUPERVISORS.—At a 
representative meeting of foremen and super- 
visors, held at Darlaston, on April 12th, it was 
decided to form a Wednesbury and Darlaston 
Section of the Institute of Industrial Supervisors, 
Mr. A. B. Lloyd was elected Section President ; 
Mr. E. W. Gurmin, M.I.Mech.E., chairman, and 
Mr. H. D. Davies, honorary secretary. The main 
purpose of the Institute of Industrial Supervisors 
is to foster foremanship as a profession through 
education and association. Sections of the Insti- 
tute are already operating in Birmingham and 
Smethwick, and others are now being formed in 
Cardiff, Leeds, West Bromwich, and Dudley. 

Prices or Metrat WINDOWS AND GALVANISED 
TANKS AND CISTERNS.—The Minister of Works 
has authorised the following increases in the maxi- 
mum prices of standard metal windows and gal- 
vanised tanks and cisterns, as a result of an increase 
in the cost of raw materials: for standard metal 
windows, the current percentage addition to 
standard list prices is authorised to be increased 
from 27} per cent to 33} per cent, to operate for 
deliveries made on and after April 19th; for 

vanised tanks and cisterns manufactured by 
members of the Galvanised Tank Manufacturers’ 
Association, the authorised increase is 10 points 
in the plusage on basic list prices. The revised 
maximum prices operate on deliveries made on and 
after April 21st. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Engineer Buyers and Representatives Association 

Tues., May 24th—Lonpon anv Home Counties 
Brancu : Feathers Hotel, Broadway, Westminster, 
8.W.1, “The Technique of Welding,” Dudley Part, 
7 p.m. . 

Incorporated Plant Engineers : 

Thurs., May 26th—S. Yorxs Brancnx: Grand Hotel, 
Sheffield, discussion on the Blackpool Conference, 
7.30 p.m. 

Institute of Navigation 

To-day, May 20th.—Royal Geographical Society, 1, 
Kensington Gore, 8.W.7, “‘ Equivalent Head Winds on 
Air Routes,” A. F. Crossley; ‘“‘ Jet Streams and their 
Importance to Air Navigation,” C. 8. Durst and N. E. 
Davis, 5 p.m. 

Institution of Chemical Engineers 

Wed., May 25th.—Geographical Society, Burlington 
House, Piccadilly, W.1, annual general meeting, 
5.30 p.m. 

Institution of Civil Engineers 

Tues., May 24th.—Great George Street, Westminster, 

S.W.1, annual general meeting, 5.30 p.m. 
Institution of Electrical Engineers 

Sat., May 2lst.—N. Mitptanp Stupents’ SECTION : 
Yorkshire Electricity Board, Whitehall Road, Leeds, 
Annual General Meeting, 2.30 p.m. 

Mon., May 23rd.—Lonvon Srupents’ Section : Savoy 
Place, Victoria Embankment, W.C.2, Annual Gene 
Meeting, 7 p.m. . 

Institution of Mechanical Engineers 

Tues., May 31st to Thurs., June 2nd.—Liverpool Summer 
Meeting. ; 

Royal Institution of Chartered Surveyors 

Mon., May 30th.—12, Great George Street, Westminster, 
S.W.1, annual general meeting, 5 p.m. 


Society of Instrument Technology 
Tues., May 31st.—Royal Society of Tropical Medicine 
and Hygiene, Manson House, Portland Place, W.1, 
Annual general meeting, “‘Some Modern Aspects of 
Hygrometry,” H. 8. Gregory and E. Rourke, 6.30 p.m. 





Catalogues 


Jarrow Metat Inpustries, Ltd., Western Road, 
Jarrow.—Folder on steel castings. 

STURTEVANT ENGINEERING Company, Ltd.—Publica- 
tion No. 2202 illustrating various types of fans. 

RapiovisoR Parent, Ltd., 1, Stanhope Street, 
London, N.W.1.—Pamphlet on an industrial smoke 
indicator. 

HEtvEeTIa ABRASIVES Company, Ltd., Thurmaston, 
near Leicester.—Folder describing ‘“‘ Fascut” resin- 
bonded discs. 

Hyprocear, Ltd., Deburgh Road, Wimbledon, 
London, 8.W.19.—Brochure giving details of a hand 
pumping unit. 

British OxycEN Company, Ltd., Grosvenor House, 
Park Lane, London, W.1.—Booklet describing Argonarc 
welding equipment. 

Brookuinst Switcucear, Ltd., Northgate Works, 
Chester.—New publication dealing with the Isofuse 
triple-pole fuse switch. 

WELLINGTON TuBE Works, Ltd., Great Bridge, 
Tipton, Stafis——Pamphlet dealing with the range of 
Weldex convector heaters. 

W. Cannine anv Co., Ltd., Great Hampton Street, 
Birmingham, 18.—Sixteenth edition of the Canning 
“Handbook on Electroplating.” 

_ GENERAL Exectric Company, Ltd., Magnet House, 
Kingswey, London, W.C.2.—Catalogue describing electric 
sterilising equipment for dairies. 

James NEILL anv Co. (SHEFFIELD), Ltd., Composite 
Steel Works, Napier Street, Sheffield, 11.—Leaflet 
entitled ‘‘ Sawing Problems Solved.” 

W. T. Hentey’s Tetecrarx Company, Ltd., 51, 
Hatton Garden, London, E.C.1.—Leaflet describing the 
Henley earth-leakage circuit breakers. 

_GeNERAL Exectric Company, Ltd., Magret House, 
ingey: London, W.C.2.—Catalogue dealing with 
Pirelli-General electric wires and cables. 

F. J. Epwarps, Ltd., 359, Euston Road, London, 
N.W.1.—Catalogue No. 157A, showing the Besco Nos. 
280 and 281 trimming and beading machines. 

InpustTRIaL Propucts (Speco), Ltd., New Grove 
Mansions, 7, Boston Manor Road, Brentford, Middx.— 
Leaflet describing Hy-Tra-Lec weighing hinery. 

CraveN BrotTHers (MANCHESTER), Ltd., Vauxhall 
Works, Reddish, Stockport.—Brochure No. 





’ 


describing a range of Universal and special turbine gear 
hobbing machines. 

British INsuLaTED CALLENDER’s CABLES, Ltd. 
—Five new catalogues: Copper earth rods, mitrophone 
and loudspeaker cables, television downlead cables, 
oot connecting wires, and mining type straight-joint 

OX. 
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Personal and Business 


Mr. C. G. Conway has joined the technical staff 
of Power Jets (Research and Development), Ltd. 


SEPARATIONS ENGINEERING, Ltd., announces 
that its address is now 28, Queen Street, London, 
E.C.4. 


CravEN BrRoTHERS (MANCHESTER),  Litd., 
announces that Mr. W. W. MacArthur, general 
works manager, has been elected a director of the 
company. 

Mayor J. C. Poor, M.C., has been re-elected 
chairman, and Mr. C. Douglas Scriven, deputy 
chairman, of the Council of the London Chamber of 
Commerce. 


THe BurrerRtey Company, Ltd., has moved its 
London office to 20, Ashley Place, Victoria, S.W.1 
(telephone, Victoria 8023; telegraphic address, 
** Butterley, Sowest, London ”’). 


AsEa Etectric, Ltd., states that Mr. H. S. 
Lamburd has relinquished the office of managing 
director in order to take charge of the company’s 
interests in Australia and New Zealand. Mr. H. V. 
Pointon has been appointed managing director. 


TusEe INVESTMENTS has acquired the premises 
and plant of British Ideal Patents and Furniture 
Company, Ltd., Enfield, Middlesex, which has been 
merged with the firm’s subsidiary, Pel, Ltd., Old- 
bury, Birmingham, manufacturers of tubular 
furniture. 


Mr. G. S. Cromar, a director of Barclay, Curle 
and Co., Ltd., has been elected chairman of the 
Dry Dock Owners’ and Repairers’ Central Council. 
Mr. E. L. Champness, managing director of Palmers 
Hebburn Company, Ltd., has been elected senior 
vice-chairman. 


Mr. Lestize GAMAGE, vice-chairman and joint 
managing director of the General Electric Company, 
Ltd., has been elected President of the Institute of 
Export for the seventh year in succession. He has 
also recently become chairman of the Overseas 
Standards Advisory Committee of the British 
Standards Institution. 


Mr. B. E. Ricumonp, hitherto general manager 
of Tecalemit, Ltd., Scottish works has been 
appointed sales manager of the company’s industrial 
and marine divisions in succession to Mr. R. R. 
Parker, who has become sales manager of the motor 
manufacturers and aviation divisions. These 
appointments follow the resignation of Mr. C. B. 
Brudenell, who is joining Hills Patents, Ltd., as 
sales director. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


ROLLED BRASS AND NAVAL BRASS 
CONDENSER TUBE PLATES 
No. 1541 : 1949. The standard gives the chemical 
compositions for both types and covers dimensions 
and weight of plates. It also includes requirements 
for provision of test samples and details of making 
tensile and bend tests. Price 2s. 








WALL CHART OF IDENTIFICATION COLOURS 
FOR GAS CYLINDERS 


No. 349C : 1949. The wall chart of identification 
colours for gas cylinders, which was published by the 
British Standards Institution in 1932, has been out 
of print for some time, and a new edition has 
now been prepared and is available. The new edition 
is an improvement on the original one as all the 
amendments are included, and also the identification 
colours of medical gas cylinders specified in B.S. 
1319. The chart is now available either unmounted 
or mounted. Prices 10s. 6d. mounted, 6s. 6d. 
unmounted, post free. 





METHODS. FOR SHEET METAL PATTERN 
DEVELOPMENT 


No. 1549, Part 1: 1949. Notwithstanding the 
volume of sheet metal goods produced in this 
country the methods preferably to be employed in 
pattern drafting are insufficiently known. The 
standard, of which Part 1 is now issued, deals 
primarily with assemblies in which, by reason of 
size, simplicity of outline or thinness of material 
the neutral line may safely be ignored. In more 
complex structures where high dimensional accuracy 
is essential, bend allowance, dependent upon the 
neutral line, is a factor of importance and is under 
experimental investigation. Part 2 of the standard 
will in due course deal with the development of 
such shapes. The standard as now issued deals 
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with three methods of development for single 
curvature work by radial line, parallel line and 
triangulation. Twenty illustrative geometrical and 
calculation examples are included. Price 3s. 





CONTROL COCKS FOR LOW-PRESSURE GAs 


No. 1552: 1949. This standard deals with contro] 
plug cocks of copper base alloy with nominal sizes 
tin to 2in B.S. pipe thread, used mainly for meters 
for low-pressure gas. The standard is limited in 
scope to plug cocks with separable keys in 
occasional use. Cocks made from castings and hot 
pressings are both recognised. The dimensions of 
plug squares, taper of plug, length of keys aid 
dimensions of sealing surfaces have been standard- 
ised. Tests on the completed cocks are specified. 
Illustrations of three types of cocks and of 90 deg. 
and 180 deg. uniting washers are included. There 
is also an appendix on the effect of a reduced gus- 
way two-thirds of the cross-sectional area of the 
nominal bore of the tubing. In this appendix the 
maximum resistance to gas flow through a typical 
meter and control cock with reduced area plug is 
given. Price 2s. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 


Further summaries of those reports on German 
industry which were not considered suitable for printing 
are listed below. The summaries are being sent to the 
trade and research associations who are likely to be 
interested. 

The reports themselves may be inspected at tho 
Technical Information and Documents Unit, 40, Cadogan 
Square, London, 8.W.1, by quoting the appropriate 
F.D. reference numbers. Photo-copies of the reports 
can be made available at cost. 

In addition to reports, an extensive collection of 
original German drawings and documents is held at 
T.I.D.U., German Division, Board of Trade, 40, Cadogan 
Square, London, 8.W.1. 


F.D. reference Title 


F.D. 3019/48 The Work Done oy | the War by the 
Static Unit of the D.V.L. (B.I.0.8. 
F.R. 140) 

Reciprocating Aero-Engines (Daimler 
Benz) (B.I.0.8. F.R. 147) 

Investigation of Equipment for Aircraft 
Wind Tunnel and Engine Research 
Work (B.1.0.8. F.R. 180) 

Propeller Development at V.D.M. Frank- 
fort on Main, Research on Propeller 
Design and Development (B.1.0.8. 
F.R. 221) 

Some Notes on German Hollow Turbine 
Blade Manufacture (B.1.0.8. F.R. 443) 
Food Preparing Machinery (B.I.0.S. 
F.R. 573) 

A Report on the German Leather 
Industry in the British Zone of Occupa- 
tion (B.1.0.8. F.R. 1073) 


F.D. 3022/48 
F.D. 3023/48 


F.D. 3029/48 
F.D. 3048/48 


F.D. 3058/48 
F.D. 3088/48 


F.D. 3097/48 German Woven Wire Industry in the 
British, American and French Zones 
of Occupation (B.I.0.8. F.R. 1201) 

F.D. 3296/48 Miscellaneous Developments in German 


Science and Industry (J.I.0.A. F.R. 
68) 

The Use and Production of Dry-Ice and 
Oxygen for the Food Canning Industry 
(Netherlands Mission T.O.R. 54) 

Pressure Dyeing Machinery (information 
obtained from the makers and users 
of equipment (B.1.0.8. F.R. 1775) 
Report on Machine for Making Split 
Ri from Wire. (Description of the 
working of machine) (B.I.0.8. F.R. 
1674) 


F.D. 3470/48 
F.D. 676/49 


F.D. 733/49 


The Tanigan Extra Stuffing Materials 
(O.T.S. Washington Leather Series 
Report No. 4) 

F.D. 824/49 Growi of Crystals: Crystals for 
Optical Purposes and for Making 
Piezo-Crystals (B.1.0.8. F.R. 1579) 

Manufacture of Tinned and Enamelled 
Wires (B.1.0.8. F.R. 1837) 

F.D. 852/49 Report on Investigation of the Hessische 

Celluloid Fabrik at Pfungstadt, near 

Darmstadt, Hesseland (B.1.0.8. F.R. 
1388) 


F.D. 741/49 


F.D. 849/49 


F.D. 857/49 German Mechanical Lighter Industry 
(B.1.0.8. F.R. 1732) 

F.D. 923/49 Carbide Furnace Gas Flues at Ludwigs- 
hafen (F.I.A.T. F.R. 1261 under P.B. 
96,542) 

F.D. 3044/48 M.A.N. Track - Testing Equipment : 


Methods and Results of Chain Link 
Tests (B.I.0.8. F.R. 417) 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its di | a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries ing all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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New Midland Coalfield 


As announced, on Thursday of last week, by 
the Lord President of the Council, a new coal- 
field has been discovered in South Staffordshire 
during the course of deep boring by the Geo- 
logical Survey and Museum, D.S.I.R. At a 
minimum estimate this coalfield contains 400 
million tons of workable coal and the amount 
may possibly be several times as great as this 
estimate. The seams lie at a depth of about 
3000ft ; 30ft of coal has so far been discovered, 
including seams of 8ft, 6ft and 5ft. Boring is 
still going on and it is likely that further seams 
will be found. The boring is at Whittington 
Heath, near Lichfield. The new coalfield is 
situated between the Cannock Chase coalfield 
and the Warwickshire coalfield, in both of which 
the productive coal measures crop out at 
surface. Additional borings will be necessary 
to prove the full resources and detailed structure 
of the new field. Funds to undertake a pro- 
gramme of deep boring were granted to the 
Geological Survey in 1947 for the purpose of 
investigating the deep-seated geological struc- 
ture of Great Britain. It is unlikely that all the 
bores will give direct economic results of such 
importance as the Lichfield bore, but the 
information gained from the bores will enable 
geologists to interpret the structure of the rocks 
at great depths beneath considerable areas of 
the country. Knowledge of this kind is of 
great general importance in the search for 
underground mineral and water resources. Mr. 
T. Eastwood, A.R.C.S., M.I.M.M., Assistant 
Director of the Geological Survey in charge of 
mineral deposits of England and Wales, is 
responsible for the work. He had previously 
forecast that coal would be discovered in the 
Lichfield area. Boring has been carried out by 
the Craelius Company under contract. 


The Owen Falls Dam 


On Thursday, May 19th, Mr. Bevin 
announced in the House of Commons that an 
agreement had been reached between the 
British and Egyptian Governments concerning 
the hydro-electric scheme at Owen Falls, in 
Uganda, where the Victoria Nile discharges 
from Lake Victoria. The scheme was described 
in THE ENGINEER of July 9, 1948; it involves 
the construction of two dams, one about 650ft 
long and 66ft high, and the other about 
590ft long and 66ft high, and a power 
station, which will eventually contain eight 
15,000-kW turbo-alternators operating under a 
head of approximately 60ft. The agreement 
specified that the responsibility for the placing 
of contracts and the construction of the dam 
rests with the Uganda Electricity Board, but 
that during the period of construction the 
interests of Egypt would be represented by an 
Egyptian resident engineer and his staff. When 
completed, the scheme would be administered 
and maintained by the Uganda Electricity 
Board, which was empowered to take any action 
at Owen Falls which it might consider desirable, 
provided that this did not prejudice the 
interests of Egypt nor adversely affect the dis- 
charges of water through the dam. The dis- 
charges to be passed through the dam would be 
regulated on the instructions of the Egyptian 
resident engineer. Any difference in opinion 
which could not be settled between the Egyptian 
Ministry of Public Works and the Uganda 
Electricity Board would be referred to arbitra- 
tion. The participation of the Sudan in the 
project would be welcomed by the Egyptian 
Government and would be the subject of 
technical discussions between Egypt and the 
Sudan. 


Ruston and Hornsby, Ltd., 
Appointments 


THE directors of Ruston and Hornsby, Ltd., 
Lincoln, have announced with regret that Mr. 
Victor W. Bone, M.I.Mech.E., has tendered his 
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resignation from the offices of chairman and 
managing director and will retire from the 
board on May 31st. Mr. Bone has been seriously 
ill for some months, and although happily 
he has recovered much of his strength, the 
effects of his illness are such that he has decided 
to retire from business life. Mr. Bone received 
his engineering training in the works of Ran- 
somes, Sims and Jefferies, Ltd., Ipswich, and 
was appointed joint managing director of that 
company in 1917. Five years later he joined 
Ruston and Hornsby, Ltd., as works director, 
and in 1930 he became managing director of its 
associated company, Ruston-Bucyrus, Ltd. 
He relinquished that position in 1944, when he 
succeeded Mr. G. R. Sharpley as managing 
director of the parent firm, and was appointed 
chairman last year following Mr. Sharpley’s 
death. His numerous friends throughout the 
engineering industry will join us in the hope 
that continued progress towards the recovery 
of his health will permit Mr. Bone to enjoy 
many pleasant years in his retirement. Mr. 
J. H. W. Pawlyn, who has been a director of 
Ruston and Hornsby, Ltd., for thirty years, is 
succeeding Mr. Bone as chairman of the com- 
pany. He is also chairman of Ransomes, Sims 
and Jefferies, Ltd., and a director of Ruston- 
Bucyrus, Ltd. Mr. H. Riggall, assistant 
managing director of Ruston and Hornsby, 
Ltd., is to become managing director on 
June Ist. He also has been connected with the 
company and its associates throughout his 
working life. 


British Railways’ Locomotive and 
Rolling Stock Programme 


THE Railway Executive has published within 
the last few days some details concerning the 
1949 locomotive, carriage and wagon building 
programmes of British Railways. Altogether, 
the programmes involve the construction of 465 
locomotives, 1972 coaching vehicles and 27,225 
wagons. The Executive says that it would have 
liked to build this year 4500 carriages to help 
to make good the losses which occurred during 
the war years, but shortage of materials and 
workshop capacity rendered it impossible. In 
addition, the wagon building programme had 
envisaged the provision of between 35,000 and 
40,000 vehicles, but that also had had to be 
pruned owing to shortage of steel. Of the 465 
locomotives decided upon, 309 are to be built in 
British Railways’ own shops and the remaining 
156 by contractors, and 1381 of the coaching 
vehicles will be constructed in railway work- 
shops, the remaining 591 being supplied by 
contractors. The coach programme includes 
1685 passenger and 287 non-passenger vehicles, 
and 839 of the former are to be corridor coaches 
for main line steam operation. The non- 
corridor coaches include 500 electric vehicles 
for use on the Liverpool Street to Shenfield 
electrified route, which is to be opened next 
November, the Sheffield-Manchester line and 
on Southern Region suburban services. In the 
wagon programme, 16,819 vehicles will come 
from the railway workshops and 10,406 from 
contractors. This programme provides for 
1424 wagons for the conveyance of steel and 
long timber, 13,248 coal and mineral wagons, 
4601 of which are to be of the hopper type with 
bottom doors for quick discharge, and 1900 
cattle wagons. In addition, British Railways’ 
shops are constructing 2900 containers. 


Government Machine Tool Sales 


In view of the termination at the end of June 
of the Government’s surplus machine tool sales, 
it is of interest to note that the disposal scheme, 
which the Ministry of Supply has operated for 
the past four years, followed closely a plan out- 
lined by Mr. Norman Potts, a Birmingham 
machine tool merchant. Mr. Potts has com- 
mented on the matter this week, saying that, 
whilst the disposal scheme has been in existence 
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it has been responsible for putting into the 
public purse about £60,000,000, or more than 
one-third of the original cost of Government 
plant installed in war factories. The question 
of the disposal of redundant machinery after 
the war was first raised in 1942 by leaders of 
the machine tool industry, who stressed the 
need of a method which would avoid wholesale 
dumping on the market of valuable machines 
at “give-away” prices. Sir Alfred Herbert 
suggested—in a letter to THE ENGINEER on 
January 30, 1942—that there should be an 
undertaking by the Government that none of 
the machinery which it owned or controlled 
should be put on the market for a period of from 
one to three years after the war. Mr. Potts, 
however, contended that national, sectional and 
individual interests would be fairly served if the 
Government agreed that no surplus machines 
would be sold by auction, but would be dis- 
posed of at fixed prices. He suggested that 
manufacturers should be allowed to dispose of 
priced machines of their own ing on a per- 
centage basis, and that merchants should be 
allowed a percentage commission on sales 
effected through them. When the Government 
disposals scheme was announced in 1945 it 
followed substantially the plan which Mr. Potts 
outlined, and aimed at a controlled flow of 
machines at fixed prices in order to enable the 
machine tool industry’ to maintain its equi- 
librium in the post-war rehabilitation period. 
In commenting on the matter now, Mr. Potts 
makes the observation that ‘‘ the introduction 
of auction sales gave rise to a considerable 
amount of criticism at one period, but in the 
main the scheme has worked reasonably 
smoothly and successfully.” 


The Iron and Steel Bill 


Tue Iron and Steel Bill was submitted for 
second reading in the House of Lords on 
Tuesday last, and on the preceding day Sir 
Ellis Hunter, President of the British Iron 
and Steel Federation, issued a statement 
reaffirming the industry’s fundamental oppo- 
sition to the measure. He said that however 
much the worst features of the Bill were modi- 
fied, the iron and steel industry’s view was 
that by its very nature it could not satisfac- 
torily replace the existing arrangements for 
ensuring the further progress of the industry 
in harmony with the interests of the nation 
and the needs of consumers. The major 
objections which Sir Ellis set out in his state- 
ment were that the Bill threatened to destroy 
the present successful organisation of the indus- 
try and cause a major upheaval at a critical 
moment; that the proposed Iron and Steel 
Corporation would be an octopus engaged in 
many activities far removed from iron and 
steel manufacture; that the measure would 
be a “ blank cheque ”’ giving the new Corpora- 
tion powers to expand almost without limit 
into practically all other industrial activities ; 
that it would give the Corporation a monopoly 
of crude steel production with no safeguards 
as to the terms on which it supplied its own 
finishing branches as compared with private 
firms; and that, by centralising ownership, 
the Bill must remove from managements the 
sense of full responsibility for the success or 
failure of their works. Proper discussion of 
those points, Sir Ellis declared, was not possible 
during the House of Commons debate owing to 
the operation of the guillotine, and he there- 
fore expressed the hope that they would not 
be overlooked in the debate in the House of 
Lords. ... In the early stages of the debate 
in the House of Lords on Tuesday, the Marquess 
of Salisbury recommended the House to amend 
and improve the Bill on the Committee stage, 
and, in particular, to put in an amendment 
that it should not come into operation until 
October 1, 1950. That, he said, would give 
the electorate a chance to have another look 
at the Bill and to reach considered conclusions. 
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Railway Signalling Developments: 
1923-48 


By O. S. NOCK, B.Sc., A.M.I.C.E., M.I.Mech.E., M.I.R.S.E. 
No. I1I—(Continued from page 548, May 20th) 


1 ym science of power interlocking has 
d 


eveloped rapidly during the period under. 


review. Although this series of articles is 
concerned more with recording actual 
achievements than with a discussion of the 
relative merits of different systems of opera- 
tion, a brief outline of the successive stages 
by which interlocking technique developed— 
from the manual actuation of points and 
signals from a frame with mechanical locking 
between the levers, to the control panel with 
route switching and interlocking accom- 
plished by means of relays—is necessary 
to an appreciation of the varying practices 
displayed in a number of notable British 
i tions. 

The first departure from traditional 
mechanical signalling practice lay in the use 
of power for operation of the points and 
semaphore arms. This was accomplished 
by the introduction of miniature levers, with 
the pitch reduced from 4in, 44in or, in some 
cases, 5in to 2#in, and a consequent reduction 
in the size of the locking frame. The second 
stage, which came in generally after the 
conclusion of the first World War, was the 
incorporation of the track-circuit protection 
throughout the areas controlled by power 
frames and the use of illuminated track 

i . The third stage was the sub- 
stitution of electric for mechanical inter- 
locking between the miniature levers, begin- 
ning with the installation at North Kent 
East Junction, Southern Railway, in 1929. 
The fourth stage was the abandonment of 
the locking frame altogether and the intro- 
duction of the control panel with non-inter- 
locked thumb switches on the illuminated 
track diagram, and relay interlocking between 
the various circuits for points and signal 
operation. The fifth and so far the farthest 
stage reached is the removal of the thumb 
switches from the illuminated diagram and 
the grouping of them on a sloping console. 

The control panel has so far been adopted 
only on a limited scale, though some of the 
individual installations are very large indeed. 
Opinion among British signal engineers has 
been divided upon the relative merits of the 
conventional power frame, with electric 
interlocking between levers, and the control 
panel. The case is a complicated one and 
involves questions of operation, as well as 
those of maintenance and purely technical 
qualities. In this article the author is con- 
cerned only with installations controlled 
from power frames, leaving a discussion of 
relay interlocking and its development for 
the final article of this series. 

On the Great Western Railway, on the 
London, Midland and Scottish Railway, and 
in the Southern and Scottish areas of the 
London and North-Eastern Railway, the 
examples of large power interlockings were, 
in almost every case, of self-contained units 
controlling the working at large junctions or 
terminal stations in what was otherwise 
mechanical signalling territory. In certain 
cases the power signalling was extended for 
a few miles from the central interlockings, 
but in no instance did one of these large 
concentrations form the nucleus of a scheme 
of extensive resignalling. Examples of these 
self-contained units are to be seen at : 

(a) Bristol, Newport (semaphore signals) 
and Cardiff, G.W.R. 





(6) The combined Victoria and Exchange 
stations at Manchester, Glasgow (St. Enoch) 
and Crewe, L.M.S.R. 

(c) Cambridge (semaphore signals), Fen- 
church Street, King’s Cross, Edinburgh 
(Waverley), L.N.E.R. 

At Paddington (G.W.R.) the terminal inter- 
locking is again a self-contained power unit, 
for although colour-light signalling is installed 
on the main line as far west as Southall (9 
miles) these signals are controlled from 
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or in mechanical territory where track circuit- 
ing and a limited amount of electrical 
apparatus was used to provide additional 
safeguards, and to improve facilities for 
remote control. 

On the northern lines the fact that the 
large interlockings were isolated units, in 
many cases hundreds of miles apart, male 
standardisation, as between one plant and 
another, of less account and the administra. 
tions concerned were in a position to try out 
successively new devices, or new principl:s, 
In some cases these were the products of 
their own engineering staffs, and in others 
were those of the signalling contractors. 
Lying apart somewhat from botn these 
diverse lines of development has been the 
highly specialised practice of the London 
Underground system, on which the excep- 
tional density of traffic, carried largely in 
tunnels, is ample justification for the use of 
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FiG. 12—GENERAL ARRANGEMENT OF G.R.S. FRAME 


mechanical locking frames and ordinary 
manual block working is in operation between 
the boxes. 

On the Southern Railway, however, in 
association with the change-over from steam 
to electric traction in the London area, the 
general scheme of resignalling was on a 
wider and more comprehensive scale, and 
the record of achievement needs to be con- 
sidered in rather a different light from those 
of the other three groups, where the traffic 
conditions were in most cases peculiar to the 
localities concerned. The very nature of 
the Southern Railway installations made it 
desirable to reach at an early stage a high 
degree of standardisation, and in the years 
immediately prior to the outbreak of the 
second World War, while developments were 
taking place in the design of apparatus, the 
general principles on whicn resi i 
work was carried out had been firmly estab- 
lished, whether in areas of multi-aspect 
colour-light signalling, in large interlockings, 





the most complete safeguards which modern 
signalling science can provide. 

The traffic and geographical conditions 
associated with certain notable installations 
may now be considered. 

The through station, with one power signal- 
box at each end is exemplified by the fouow- 
ing five cases :— 

(1) Bristol (Temple Meads), 368 and 328 
levers. 

(2) Cardiff General, 155 and 334 levers. 

(3) Edinburgh (Waverley), 207 and 227 
levers. 

(4) Crewe, 214 and 227 levers. 

(5) Cambridge (semaphone signals). 

It will be appreciated that with the excep- 
tion of Cambridge these are very large installa- 
tions. If for any reason complete centralisa- 
tion of control in one signal-box had been 
sought the resulting power frame would have 
far eclipsed the largest yet put into com- 
mission in Great Britain—the 374-lever 
machine at Glasgow Central installed by the 
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Caledonian Railway in 1906. But at most 
large through stations there are cogent 
reasons for not confining control to a single 
box. At Waverley, for example, a high pro- 
portion of the total traffic either starts from 
or terminates in the bay platforms at the 
east and west ends of the station. This 
terminal traffic is independent of the corre- 
sponding business at the opposite end, and 
the associated shunting and light engine 
movements are more conveniently controlled 
by men closer to the site. At Crewe there is 
not quite the same distinction between the 
north and south ends, but still there remains 
the factor of cabling to be borne in mind. In 
characteristic installations it has been shown 
that a marked saving in cable costs could be 
effected by using two signal-boxes each 
located near to the functions to be controlled, 
rather tnan by having one large box to which 
the cable runs from the majority of functions 
would be longer. 

At terminal stations traffic on both arrival 
and departure sides is often very much inter- 
connected, and in most power interlockings 
installed during the past twenty-five years 
control has been confined to one signal-box. 
Examples of this class of installation are to 
be seen at King’s Cross and Fenchurch Street, 
in the London area, and at St. Enoch Station, 
Glasgow. Paddington, on the other hand, 
provides a notable exception. Here, in the 
immediate vicinity of the station traffic on 
the arrival and departure sides is entirely 
independent, and is controlled from separate 
signal-boxes. The nearest point at which 
conflicting movements take place is about 
half a mile out, where engines from arriving 
trains which have a quick turn-round pass 
across the down running lines into Ranelagh 
Bridge yard. Traffic in this neighbourhood 
is controlled by a third power signal-box, 
Westbourne Bridge. 

The installations already mentioned include 
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power interlocking frame used on the British 
main line railways during this period. 
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between them examples of most types of Vickers G.R.S. make; the remainder are of 


modern miniature lever type, with electric 
interlocking, of which the first examples were 





Fic. 14—ALL - ELECTRIC 


Manchester and King’s Cross are of the earlier 
miniature lever type, with mechanical inter- 
locking ; the frames at Bristol and those at 
Paddington are of the horizontal slide type 
with vertical handles, of Metropolitan- 
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Fic. 13—-GENERAL ARRANGEMENT OF WESTINGHOUSE FRAME 





POWER INTERLOCKING 


EDINBURGH 


FRAME, WAVERLEY EAST, 


made by Westinghouse Brake and Signal 
Company. The accompanying drawings 
show the general construction of the G.R.S. 
(Fig. 12), and of the Westinghouse (Fig. 13) 
frames; the latter, it will be seen, has a 
walk-way throughout its length to provide 
easy access to the terminal boards and 
magnet. The interlocking frames installed 
at Fenchurch Street and Waverley built by 
the Siemens and General Electric Railway 
Signal Company are of generally similar 
design, one of the Waveriey machines being 
illustrated herewith in Fig. 14. It is of 
interest to recall that the well-known G.R.S. 
design of power frame was introduced in 
this country on the South-Eastern and 
Chatham Railway in 1919, when Victoria 
Station was re-equipped with three-position 
upper-quadrant electric semaphore signals. 
This frame was rebuilt in 1938-9 to render it 
suitable for working in conjunction with the 
standard Southern Railway colour-light sig- 
nalling practice. 

Following upon the successful introduction 
of power interlocking on the South-Eastern 
and Chatham Railway proposals were put 
forward for the resignalling of other London 
termini on the same principles, and plans 
were prepared for Charing Cross. But the 
grouping of the railways in 1923 and dis- 
cussions upon the system of electric traction 
to be adopted as standard on the newly 
formed Southern Railway led to the scheme 
being dropped for a time. When the “ third 
rail” traction system of the former London 
and South Western Railway was decided 
upon, and the scheme was drawn up for the 
first stage in the electrification of the South- 
Eastern suburban lines, the advantages of 
day colour-light signalling over electrically 
operated semaphores were clearly apparent, 
particularly in an area so susceptible to fogs 
as South-East London. Accordingly, the 
power signalling practice initiated by the 
S.E. and C.R. at Victoria was passed over 
in favour of what was then an entirely novel 
arrangement, including colour-light signals, 
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each capable of displaying four different 
indications. 

The advantage of the fourth indication 
over routes carrying a diversity of traffic 
has previously been discussed in THE 
ENGINEER, particularly in the series of 
articles published in December, 1939, and 
its value in dealing with the special high- 
speed trains over the York-Darlington sec- 
tion of the East Coast route was mentioned 
in the previous article of the present series. 
In the suburban area of the Southern Rail- 
way motormen of local trains, not exceed- 
ing a maximum speed of about 55 m.p.h., 
can take the “double yellow” indication 
as the “all clear’; even where the block 
sections are no more than 600 yards long, 
there is adequate distance between the 
“single yellow” and the “red” to stop 
the multiple-unit air-braked trains. With 
steam-hauled express passenger trains travel- 
ling at 70 m.p.h. or more the “ double yellow” 
is, of course, taken as a caution signal, and 
from this signal to the “red,” even on the 
shortest sections there is at least 1200 yards 
available for braking. In referring to this 
system of signal aspects, a warm tribute 
must be paid to the memory of Mr. W. J. 
Thorrowgood, the first signal and telegraph 
engineer of the Southern Railway. Sig- 
nalling history includes many examples of 
the introduction of novel or modified forms 
of indication, but there can be few so success- 
ful in their immediate purpose, which rapidly 
became standard practice in similar cir- 
cumstances on other railways, and which 
have stood the test of rapidly increasing 
traffic density and adaptability to other 
running conditions. The control and inter- 
locking system initiated by Mr. Thorrow- 
good was continued and developed by his 
successor, the late Colonel G. L. Hall, and 
with this policy of continuity and the 
establishment of a standardised signalling 
practice must also be associated Mr. W. 
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Fic. 15—DIAGRAM OF S.R. 


Challis, who was chief assistant to each sig- 
nal engineer in turn. 

The first stages of the electrification of the 
former 8.E. and C.R. lines involved five 
major power signal interlockings :— 

Blackfriars, 120 levers. 

Holborn Viaduct, 86 levers. 

Charing Cross, 105 levers. 

Cannon Street, 143 levers. 

London Bridge, 311 levers. 

There were, in addition, further inter- 
lockings at :— 

Metropolitan Junction. 

Borough Market Junction. 

The last named handles an extremely 
heavy traffic. The geographical lay-out of 
this area is shown in the accompanying 
diagram, Fig. 15. The new locking frame 
at London Bridge handled not only the 
South Eastern through traffic, but also 
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that in the Brighton line terminal station. 
While these groups are to a large extent 
separate, there is at times some interchange, 
particularly with mail and parcel trains 
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on the Brighton side, installed in 1939, 

With the introduction of the all-electric 
frame in 1929 Southern Railway interlocking 
practice attained a degree of finality, and 





Fic. 16-ALL-ELECTRIC LOCKING FRAME, NORTH KENT EAST JUNCTION 


from the Dover and Thanet districts, which 
are routed via Redhill, and are then crossed- 
over from the Brighton to the South Eastern 
lines at London Bridge in order that they 
may proceed to Cannon Street. 

The interlocking frames were of the 
contemporary Siemens type at Blackfriars 
and Holborn, while at the remaining signal- 
boxes the Westinghouse “K” type frame 
was installed, this being a development of 
the well-known Mc- 
Kenzie, Holland and 
Westinghouse type of 
power frame, but with 
an illuminated _ in- 
dication panel to re- 
peat the aspects dis- 
played by the colour- 
light signals controlled 
and to give a visual 
indication of the lie of 
each pair of points. 
The interlocking be- 


North Kent 
East Junction 


= a, tween levers was 
é\ 3% mechanical. It was 
s a% + very largely the elab- 

GR séorate precautions 


needed in alignment 
and levelling of the 
long frame for London 
Bridge, to ensure that  locking-bars 
moved freely, and not less perhaps 
on account of the high cost of making 
some alterations to the  inter-locking 
on the intensively locked 143-lever 
frame at Cannon Street, that the first frame 
with all-electric locking was designed, and 
installed at North Kent East Junction in 
1929. Subject to some improvements in 
detail, this design, shown in Fig. 13, has 
been standard on the Southern Railway 
ever since. The actual frame installed at 
North Kent East Junction is shown in, 
Fig. 16. Apart from obviating the need for 
precision accuracy in alignment of the 
levers, the elimination of mechanical locking 
enabled cabin space to be saved, by building 
the frames in two or more sections. The 
photograph reproduced in Fig. 17 illus- 
trates the new signal-box at Victoria 





subsequent work followed upon the prin- 
ciples already established. But with the 
gradual extension of the electrified system 
it was considered desirable to install colour- 
light signalling at many key points outside 
the London suburban area, and since traftic 
density did not warrant the expense of 
complete power interlockings the electro- 
mechanical system was developed to advan- 
tage. The term “ electro-mechanical”’ is 
used here in its most literal sense, and 
should not be confused with the older 
Sykes electro-mechanical locking frames, 
which had full-sized levers for manual 
operation of the points, and miniature slides 
arranged in a row above the point levers for 
electric operation of the signals. The 
modern electro-mechanical system as used 
on the Southern Railway is based upon a 
locking frame of the ordinary mechanical 
type from which electrically operated units, 
either signals or points, are controlled from 
multiple-contact circuit controllers, actuated 
from the mechanical lever tails. The inter- 
locking between levers is wholly mechanical, 
and it 1s then possible to operate electrically 
such signals and points as traffic require- 
ments or economic considerations make it 
desirable. 

The signalling arrangements at Havant 
may be taken as typical. Here the Ports- 
mouth Direct Line, running via Guildford 
and Haslemere, joins the coast line from 
Brighton. In general, semaphore running 
signals are used outside the London suburban 
area, but at certain points traffic require- 
ments warrant the use of three, or even four, 
indication signals, and of these special cases 
Havant is one. The home and starting sig- 
nals for each direction of running are four- 
aspect colour-lights, and other three-aspect 
and four-aspect colour-lights are used at 
locations leading towards the centre of the 
interlocking area. The majority of the 
points are operated manually by rodding ; 
only those situated at a considerable dis- 
tance from the signal-box are equipped with 
electric motors. In conformity with the 
usual Southern Railway practice, the shunt 
signals are of the disc type, and those relat- 
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ing to moves across or along the main lines 
are floodlighted at night, as in full-power 
interlockings such as Victoria and Waterloo. 
But the large majority of the disc signals 
at Havant are manually worked. The inter- 
locking area is fully track-circuited, so that 
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mouth Harbour. The density of traffic 
envisaged after completion of the electri- 
fication scheme was such as to suggest a 
full-power interlocking. Space in the exist- 
ing signal-box was, however, restricted, so 
that the practice often adopted of installing 





FIG. 17—POWER FRAME, VICTORIA-—S.R. 


although so many functions—points, shunt 
signals and some running signals—are manu- 
ally worked, the installation has all the 
safety features of a complete power inter- 
locking. 

Apart from the electrification schemes, 
which necessitated resignalling at many 
points, the reconstruction of many passenger 
stations was accompanied by rearrangement 
of the track lay-outs, and in such instances 
new electro-mechanical interlockings were 
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installed. The more important examples 
of this class of work are to be seen at Dover 
—demolition of the old Harbour Station and 
construction of the Train Ferry Dock ; 
Tonbridge—station reconstruction and track 
realignment ; Southampton Central—com- 
plete rebuilding; Bournemouth Central, 
Templecombe and Hastings. A very inter- 
esting example of the retention of an exist- 
ing mechanical locking frame was at Ports- 


LOCKING - FRAME, 


a new power frame abreast of the old mecha- 
nical one could not be used. Furthermore, 
the approach lines to Portsmouth Harbour 
Station are on arches, and the construction 
of a new signal-box would have been a 
rather costly item. Accordingly, the exist- 
ing frame was retained and equipped with 
the necessary electric lever locks and circuit 
controllers, while all the signals and point 
mechanisms were changed over to electrical 
operation. Portsmouth Harbour, as re- 


BRISTOL EAST—G.W.R. 


signalled in 1938, was thus a complete power 
interlocking, though controlled by a mecha- 
nical type locking frame. Following severe 
air-raid damage during the war, this instal- 
lation has now been replaced by a power 
frame. Fig. 19 illustrates an “ electro- 
mechanical ” installation on the L.N.E.R. 
On the lines of the London Passenger 
Transport Board mechanical interlocking 
between levers has been retained on all 
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the latest types of locking frame put into 
service. In lay-outs of the moderate size to be 
found at the majority of junctions and termi- 
nal stations on the Board’s railways, where 
the traffic is largely confined to multiple- 
unit electric trains, interlockings are neither 
so large nor so complicated as on the main 
line railways; the interlocking mechanism 
can usually be designed very simply and the 
advantages of all-electric locking are not so 
pronounced. 

In recent years Mr. R. Dell, the Board’s 
signal engineer, and now signal engineer to 
the London Transport Executive, has de- 
signed and developed a system for remote 
control of the power interlocking frame. 
Reference to this arrangement anticipates 
to a certain extent the discussion of relay 
interlocking schemes in the next article of 
this series, but the control principle may be 
mentioned at this stage, together with the 
novel arrangement of the locking frame itself. 
In any scheme of power signalling it is 
desirable to install the locking frame, or 
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1G. 19—-ELECTRO- MECHANICAL LOCKING 
FRAME, HACKNEY DOWNS JUNCTION 


other control machine, as near as possible 
to the functions to be operated. The cost 
of cable is thereby reduced, doubly so where 
it is the practice to house the majority of the 
track-circuit and line relays in the signal- 
box itself. In pursuance of this principle, 
it is nowadays usual, as described earlier 
in this article, to provide two signal-boxes 
for the power signalling of a large main line 
junction station, such as Crewe. On the 
London Underground lines there are some 
localities on the surface extensions where 
somewhat similar conditions are to be found, 
with the difference, however, that although 
the density of traffic is relatively high over 
the running lines existing in those localities, 
the total volume of traffic as expressed by the 
number of lever movements per hour is 
such as not to justify the employment of the 
additional signalmen that would be needed 
for separate signal-boxes. It is thus a case 
of weighing signalling convenience and 
economy against the operating expenses. 
There appeared to be a clear case for 
remote control, but instead of using a con- 
trol panel with relay interlocking the London 
Transport scheme involved the remote con- 
trol of an otherwise orthodox power frame. 
The signalling lay-out at the remote location 
formed a standard power interlocking, but 
instead of having a signalman in attendance, 
the actuation of the levers was performed 
by small electro-pneumatic cylinders remotely 
controlled from a distant signal-box. At 
this latter point, control of the remote loca- 
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tion can be initiated either by thumb switches 
on @ panel or by levers in a central locking 
frame. Control can be carried out through 


Mechanism for Locking 
er Reverse 





when Frame is 
Remotely Controlled 
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\FIG. 20—LONDON TRANSPORT NEW FRAME 
DESIGN 5 


circuits using telephone type relays and 
wiring, thus reducing the cost of cabling. 
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The vital circuits for regulating the actual 
operation of the signalling apparatus at 
the remote location are all wired in the nor- 
mal way to the local power frame, on which 
the interlocking between levers is, as usual, 
mechanical. If circumstances should arise to 
make the remote control of the frame tem- 
porarily undesirable, the frame can be worked 
by a signalman in the normal manner. 

The accompanying diagram, Fig. 20, for 
which the author is indebted to Mr. Dell, 
redrawn from “ Proceedings,” Inst. Railway 
Signal Engineers, by permission of the Coun- 
cil, illustrates the method of operating a lever 
by the small electro-pneumatic cylinders. 
The only noticeable addition to the standard 
locking frame concerns the electric locks on 
the lever slides. When an ordinary power- 
frame lever is operated by hand, there is a 
certain amount of “feel” by which a sig- 
nalman can avoid jamming the slide against 
the lock and so preventing a magnet from 
releasing that lock. With a lever actuated by 
power some precaution against jamming must 
be provided, and in the London Transport 
arrangement a toggle gear is fitted. When 
the toggle is extended, as in the case of the 
normal lock shown in Fig. 20, it is lying 
slightly over dead centre and the hori- 
zontal slide is held with the latch of the lock 
just out of engagement with the locking 
face. The latch is free to be lifted by the 
magnet. When the magnet is energised it 
lifts the latch, and in so doing the centre of 
the toggle is raised, causing it to fold up 
and free the horizontal lever slide. 


(To be continued) 


A Modernised Ship 


Model Testing 


Tank 


By R. A. JOHNSON, B.Sc. Tech. 
No. Il—(Continued from page 563, May 20th) 


REQUIREMENTS OF THE ELECTRICAL DRIVE 


| optwege considering in any detail the elec- 
trical drive and scheme of control, an 
appreciation of the precise objectives for 
which the equipment is designed is desirable. 

The basis of routine testing consists in the 
running of a model hull at various speeds and 
displacements, dependent upon the scale of 
the model, so as to determine figures of per- 
formance. It will readily be appreciated 
that, if these figures are to be reliable, the 
carriage speed must be kept substantially 
constant during the course of a run, and, 
moreover, the length of constant-speed run 
must be as great as possible to permit reliable 
recording. The electrical drive and control 
is therefore designed to fulfil the following 
conditions :— 

The carriage speed in the forward direction 
is to be infinitely variable between 1ft and 
25ft per second without a variation in speed 
of more than +1 per cent throughout the 
complete run, and the required speed must be 
pre-set with the closest degree of accuracy. 

The acceleration is to be variable, dependent 
upon the pre-set speed of the carriage, so 
as to permit of the maximum possible length 
of constant-speed run. At the same time, the 
acceleration must be perfectly smooth and 
no “ overshooting ” of speed is permissible, 
since this may give rise to hunting which 
would set up an unnatural surging of the 
model under test. 

The return speed of the carriage, though 
not regulated, has to be variable, and certain 
special conditions such as “inching” and 


“ creeping ”’ in either direction of travel are 
required for general carriage manceuvring or 
tank sweeping. 

At the same time, it must be appreciated 
that this particular installation is designed 
primarily to fulfil shipbuilders’ and owners’ 
requirements, rather than, as in the case of a 
Government establishment, say, for purely 
experimental research, where the required 
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degree of accuracy is even more exact. As a 
consequence the general reliability and 
robustness of the equipment and the ease of 
operation and maintenance are considera- 
tions of fundamental importance ; so much 
so, that the complete equipment is designed 
to be fully automatic with the pre-setting 
and speed controls situated on shore, so as 
to allow the operators to devote their 
undivided attention to the models under test, 
and no greater degree of maintenance is 
required beyond that which can be given by 
a general electrician. 

One other requirement peculiar to this 
particular installation is that the demand 
from the supply authority’s mains has to be 
limited to approximately 50kW. 


ScHEME OF CONTROL AND OPERATION 


The main motor generator flywheel set 
is driven by a slip-ring induction motor 
supplied at 415V, three-phase, 50 cycles, 
which has connected across its stator a static 
condenser for power factor correction, and, 
in its rotor circuit, a permanent step of slip 
resistance to allow the necessary degree of 
speed variation when the flywheel is giving 
up its stored energy during the acceleration 
period. An actual oscillogram taken with the 
carriage accelerating to 450ft per minute 
is reproduced in Fig. 8, showing clearly the 
degree of load equalisation which is obtained 
and the consequent limitation of the supply 
demand. It will be seen that the heavy 
accelerating peak of the generator armature 
current seen in the third trace is barely 
reflected in the a.c. current demand shown 
in the bottom trace. 

The main d.c. generator supplies the arma- 
tures of the four carriage motors either in 
parallel, series-parallel, or series, thereby 
providing a speed range of approximately 
4:2:1 of the individual motors, whilst 
the voltage of the generator is variable by 
field control, on the familiar Ward Leonard 
principle, from 525V to 70V, i.e., a range of 
74:1. Hence with the carriage motors 
excited with constant current an overall 
speed range of 30:1 is obtainable. The 
complete range of carriage motor speeds is 
from 260 to 8-7 r.p.m., which, since the 
motors are direct coupled to the driving 
wheels of 22in diameter, corresponds to a 
lineal speed range of the carriage of 1500ft 
to 50ft per minute. 

The fields of the carriage motors in series 
with the field of the tacho-generator and 
solenoid brake coil are fed from the constant- 
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current generator, whose own field, supplied 
at a constant potential of 220V from a 
Westinghouse “ No-Reg’”’ rectifier, is con- 
trolled by a current regulator mounted on 
the control desk, and the current output 
from the armature is maintained constant at 
12A. 

Control of the carriage motor armature 
voltage and consequently carriage speed, 
since the load is sensibly constant and the 
field current maintained so, is achieved by 
means of a speed regulator, also mounted on 
the control desk. The control coil of this 
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per minute, so permitting the operator to 
pre-set the speed required before commencing 
the run. 

The operation of the current regulator pre- 
viously referred to is similar to that of the 
speed regulator, except that in this case the 
control coil is shunted across a resistance in 
series with the exciter armature and responds 
to any changes in armature current. A series 
rheostat is provided for trimming purposes 
only. 

An actual oscillograph record of carriage 
speed as measured by the tacho-generator, 





FIG. 9-OSCILLOGRAMS OF CARRIAGE SPEED, ARMATURE VOLTAGE AND CURRENT AND 
FIELD CURRENT 


regulator is actuated by the voltage of the 
main generator as measured through a 
potentiometer, connected across the remote 
end of the trolley wires so as to compensate 
for the voltage drop in the lines as the carriage 
moves forward down the tank. 

The action of the regulator is based on the 
familiar principle of alternatively inserting 
and short circuiting a contact resistance con- 
nected in the field circuit of the machine 
whose voltage is to be kept constant—in this 
case the Ward Leonard generator. Any rise 
or conversely fall in voltage, as measured by 
the ‘“‘sensing”’ coil, causes the contact 
resistance to be open or short circuited 
respectively for a greater proportion of time, 
and thereby restores the generator voltage 
to the equilibrium value at which the 
regulator will balance. The sensitivity and 
speed of response of which the regulator is 
capable causes this restoration to be accom- 
plished in the minimum of time, and under 
steady conditions of load an accuracy of 
speed: even closer than the -+1 per cent 
designed for is obtainable. 

Tn fact, as it is the current in the “‘ sensing ”” 
coil which is really maintained constant by 
the regulator, by varying the amount of 
resistance in the coil circuit, the voltage 
required to produce this current may be 
varied. Thus, by connecting the control 
coil of the regulator in series with an adjust- 
able rheostat, a convenient method of pre- 
selecting the voltage, and consequently the 
speed of the carriage, is obtained. Actually, 
two rheostats are used, one to cover the top 
and the other the bottom of the speed range, 
and these are both of the sliding-contact 
barrel type permitting of an infinitely 
variable selection of speeds. 

Since the range of speeds to be controlled 
is considerable, it is not convenient to allow 
the control of the whole range to be solely 
the duty of the main regulator contacts. 
Therefore, another rheostat is connected 
directly in series with the main generator 
field and set to a voltage corresponding to the 
appropriate speed required. The speed 
regulator will then compensate for any 
irregularities in generator output due to 
variations in speed, supply frequency, &c. 
All the rheostats are fitted with hand wheels, 
pointers and scales calibrated directly in feet 


armature volts and amperes, and exciter 
amperes is reproduced in Fig. 9, and the 
constancy of speed and field current during 
an actual run at 300ft per minute will be 
observed. 


ACCELERATION AND BRAKING 


As previously explained, in order to attain 
the maximum possible length of constant- 
speed run and at the same time avoid wheel 
skid or any irregularity or overshooting of 
speed, it is obviously necessary to control the 
rates of acceleration and deceleration, and in 
practice these are limited to not more than 
4ft per second per second. 

The control of carriage acceleration is 
effected by means of a motor-operated 
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tion to high speeds and a shorter time to low 
speeds. The field rheostat of the operating 
motor is mounted on the control desk and is 
under the control of the operator, who can 
therefore vary the time of the acceleration 
of the carriage on each range over a 
ratio of approximately 2 : 1. 

In the forward direction of travel, when 
the motor-operated rheostat has run “ all 
out,” the carriage attains its pre-set speed 
and maintains it, under the control of the 
regulators, until deceleration is initiated. 
Deceleration is normally carried out, in the 
return as well as in the forward direction, 
by the passage of a pantograph collector 
over a section insulator in one of the control 
trolley wires. Actually in the forward direc- 
tion of travel two section insulators are 
fitted, one of which automatically initiates 
braking when the carriage motors are in the 
parallel position, and allows an appropriately 
greater distance for deceleration for speeds 
above 500ft per minute, whilst the other is 
only operative for speeds below 500ft per 
minute. 

The action of passing a section insulator 
serves to de-energise a “ holding ’’ contactor 
and to “‘run in ”’ the motor-operated rheostat. 
The main generator field is progressively 
weakened, the armature voltage lowered, and 
the carriage motors feed back, thereby 
applying a regenerative braking effect. The 
carriage slows down and, when nearly 
stationary, is brought to an ultimate stop by 
the application of the carriage motor brakes 
operated from the central solenoid through 
the hydraulic system. 

The final application of the carriage brakes 
is initiated by the operation of a voltage relay 
actuated from the voltage generated by the 
tacho-generator mounted on the carriage. 
This tacho-generator is driven through a three- 
speed gearbox, the gearing being such that the 
speed range of the tachometer is the same 
for each electrical connection of the carriage 
motors, viz., series, series-parallel or parallel. 
The field of the tacho-generator is excited, 
in series with the carriage motor fields and 
solenoid brake coil, with a constant: current 
and its voltage output is a direct measure of 


- 
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rheostat connected in series with the main 
generator field rheostat. The armature of 
the rheostat-operating motor is supplied 
from a Westinghouse bridge rectifier at 
alternatively 240V, 120V or 60V depending 
upon the connection of the carriage motor 
armatures, viz., series, series-parallel or 
parallel. A speed range of 4: 2:1 is thereby 
obtained and, by field control, a further 2 : 1 
range. In practice each rheostat operating 
motor voltage is definitely tied to a part- 
icular connection of the carriage motors, to 
allow of a relatively longer time for accelera- 





BRAKE AT BEACH END OF TANK 


carriage speed. At very low carriage speeds 
the voltage of the tacho-generator is insuffi- 
cient to hold in the voltage relay, which on 
opening operates through a contactor, to 
apply the carriage brakes. 

The braking effort applied by this combina- 
tion of electric regeneration and electro- 
hydraulic braking is exceedingly smooth and 
entirely shockless. 

Moreover, the wear on brake shoes and 
moving parts is so small as to necessitate 
an almost negligible amount of maintenance, 
an advantage of considerable value in an 
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application such as this, with the constant 
stopping and starting involved. 

In addition to the voltage relay, the tacho- 
generator is used to supply the speed-indicat- 
ing instruments, and four-speed relays. The 
function of these speed relays, two of which 
are connected at each end of the tank across 
section insulators in another control trolley 
wire, beyond the section insulator which 
initiates normal deceleration, is to provide 
a safeguard in the event of the failure of 
normal braking. Should the speed of the 
carriage and consequently the voltage of the 
tacho-generator, on reaching these sections, 
be in excess of that for which the relays are 
set, the supply to the trolley wire past the 
sections will be cut off, as a consequence of 
which the final braking contactor will be 
de-energised to apply the carriage brakes 
instantaneously. An additional safety 
measure is the provision on the carriage of an 
emergency circuit breaker the opening of 
which cuts off all supply and applies the 
carriage brakes. 

The return of the carriage to the starting 
point is effected at any desired speed, 
normally about two-thirds of the forward 
speed. In the return direction of motion 
the main generator field is made in the reverse 
direction so as to give reversed polarity to 
the carriage motor armatures, and a separate 
setting rheostat mounted on the control 
desk enables the return speed to be -pre- 
selected before the forward run is commenced. 

_It will be appreciated from the foregoing 
description that the automatic operation of 
the plant enables the required accuracy of 
control to be achieved with the maximum 
simplicity. Before commencing a run it 
is merely necessary for the operator to pre-set 
the required forward speed of travel as well 
as the return speed on the selector switches 
and rheostats at the shore control desk. 
Then by depressing a push button on the 
carriage control station, acceleration, con- 
stant-speed running, and deceleration to an 
ultimate stop are carried out quite auto- 
matically; this enables the operator to 
concentrate his attention on the model under 
test. Similarly, the return journey is fully 
automatic. 

Tank sweeping, which is carried out at a 
very low speed for the purpose of skimming 
the surface of the -water, is effected in either 
direction by introducing a fixed amount of 
resistance into the generator field, so that 
only a low voltage is generated and the 
carriage speed is very low. Manceuvring of 
the carriage, particularly for the purpose of 
entering the dock, is effected by “ inching ” 
push buttons which cause the carriage to 
move at a low speed providing the push 
button is maintained depressed. 


EMERGENCY BRAKES 


As a final safety measure against the 
possibility of overrunning, emergency brakes 
of a mechanical pattern as illustrated in 
Fig. 10 are fitted at each end of the tank. 
In the event of overrunning, parallel brake 
bars mounted on the underside of the carriage 
engage with the brake assemblies which are 
located on the inside of the tank. These 
assemblies each consist of a series of spring- 
loaded brake shoes, whose loadings can be 
adjusted as required, and manual operation 
for each assembly is arranged so that each 
set of brakes may be opened to permit the 
free passage of the carriage brake bars. The 
operating cams for each unit of an individual 
assembly are driven from a central spindle 
operated manually through gearing from a 
hand wheel. Electrical interlocking is also 
arranged so as to prevent the carriage from 
being moved unless the “ receiving ” brakes 
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are set to receive and to permit of “ inching ” 
through an open brake. 

In practice, tested under conditions simu- 
lating an overrun at high speed, the brakes 
were found to be fully effective in providing 
a smooth and graduated stop, with decelera- 
tions up to 14ft per second per second. 


CONCLUSION 


As previously mentioned, Vickers-Arm- 
strongs, Ltd., produced, at their Barrow 
works, the new carriage, mechanical equip- 
ment and track, and Metropolitan-Vickers 
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Electrical Company, Ltd., Manchester, were 
the main contractors responsible for the 
electrical drive and complete control equip. 
ment. Brecknell Willis and Co., Ltd., of 
Bristol, supplied and erected the overhead 
lines and collector gear; Foster Yates and 
Thom, Ltd., of Blackburn, supplied the 
emergency brakes, and Blackburn, Starling 
and Co., Ltd., of Nottingham, carried out 
the general electrical erection and wiring, 
The complete apparatus has now been in 
commission for some time, and the results as 
regard accuracy and reliability have quite 
justified expectations. 


Helical Gears Cut on ‘“‘ Solid Table ”’ 
Machines 


No. LI—DISTRIBUTION AND AMOUNT OF ERRORS * 
By S. A. COULING, M.I.Mech.E. A.M.I.C.E. + 


ie the present article it is proposed to 
consider the action of the hob when cutting 
the teeth in gear wheel blanks. Arithmetic- 
ally a hob is a worm thread except that its 
surface is broken by flutes to obtain cutting 
edges. In a hobbing machine capable of 
the worm-to-table accuracy previously 
described, it has become essential to study 
the nature and magnitude of the eniors due 
to discontinuity of cutting by the finite 
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number of flutes, and the inaccuracies due 
to hob tooth profile, spacing, and eccentricity 
in mounting—see Fig. 8. 

Where the error is illustrated or amplified 
by use of a particular case the same dimen- 
sional elements are used as in the first article, 
a circular pitch of 0-577in, and a helical 
angle of 30 deg. approximately, using a hob 
17} deg. normal pressure angle, &c. 

In order to appreciate the ‘effect of these 
possible sources of error, it is first necessary 
to analyse the cutting action of the flutes 
of a perfect hob, in conjunction with an 
accurate hobbing machine. Due to the 
spacing of the cutting edges, contact between 





* Part I appeared April 22, 1949, page 430. 
+ Chief re engineer, the British Thomson-Houston 
Company, Ltd. 


a hob and a gear blank through one hob 
passage is an intermittent point contact. 
The locus of this point on the gear tooth 
flank is a curve of deepest cutting during one 
passage of the hob and corresponds to the 
final gear tooth profile. 


LiInE OF Action OF Hos CuTtinG A Rack 
SECTION AND A GEAR WHEEL 


In Fig. 9 is shown a portion of a helical 
gear wheel. For convenience, the teeth are 
shown as a rack section with a depth d 
corresponding to the points where the hob 
involute profile blends with the hob tip and 
root radii. AB is the line of action of the 
hob and gear blank during one hob passage 
and AC is the locus of the point of contact 
on a gear tooth flank, or the curve of deepest 
cutting. If AD is drawn perpendicular to 
the tip of the tooth, then angle CBD is 
equal to the helix angle o of the gear. Again, 
if HA is made equal to CD, then angle CBE 
is equal to the normal pressure angle y,. 

If 6 is the angle which the line of deepest 
cutting CA makes with the tips of the teeth, 
then tan 02=DA/CD. 

But DA=CE=CB xsin y,, and CD=CB 
x tan o, so that tan 6=sin y,/tan oa. Fora 
helix angle of 30 deg. and a normal pressure 
angle of 174 deg. 0=27 deg. 30-73min. 

The length of the line of deepest cutting 
CA is equal to DA/sin 6. Since DA is equal 
to d/cos y,, then CA=d/sin 6 cos py. 

For the conditions above and a circular 
pitch of 0-577in, with a corresponding depth 
d of effective involute equal to 0-314in, 
CA=0-7127in. 

During the passage of the hob that pro- 
duces the cutting line CA, the hob makes 
CB/p,.n revolutions, if p, and n represent the 
normal pitch and number of threads of the 
hob. 

As CB=CE/sin y, and CE =d/cos yp, then 
the revolutions of the hob during one passage 
is equal to d/sin yf, cos yp, Pp.n, and the 
number of flutes cutting, during one hob 
passage, is equal to 2dF'/sin 2%, p,.n, where 
F=the number of flutes on the hob corre- 
sponding to one axial pitch. 

For the twelve-fluted hob used to cut a 
gear with the conditions previously men- 
tioned, the number of flutes theoretically 
cutting the line CA=26 approximately, 
giving an average pitch of cut along C/A of 
0-7127/26=0-02741in. 

For a gear wheel, the line CA will be a 
curve, as shown in Fig. 10, whose length and 
curvature will change with the diameter of 
blank to be cut. For a reduction in diameter 
of blank and a corresponding reduction in 
the depth of effective involute in the 
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dedendum region of the gear, the overlapping 
effect of the hob cuts will be more pronounced 
and the depths of the flats produced can be 
expected to be less than in the addendum 
region. Similar curves such as C’A’, &c., 
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will be produced due to the finite spacing 
caused by the hob feed per revolution of the 
gear. 


INACCURACY PRODUCED BY CORRECTLY 
Spacep Hos FLurTes 


In order to find the approximate depths 
of the flats produced, the average value of 
the pitch of cut, quoted above, will be taken 
and the method used in the preceding article, 
dealing with the inaccuracies of the index 
drive, will be repeated. Fig. 5 of that article 
is now reproduced as Fig. 11, where again 
h=p?/8 R,. 

If, for comparative purposes the radius 
of curvature of the tooth surface is again 
assumed to be approximately 0-2D at the 
pitch radius of the gear and the value of p 
taken as ()-02741lin, then h=0-0004696/D. 
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To compare this depth of flat with that 
obtained in the previous article due to the 
index drive, where a circular pitch of 0-577in 
was used, A can be rewritten as equal to 
(}-002554/7', where 7’ is the number of teeth 
in the gear blank. Fig. 12 shows the direct 
comparison, for numbers of teeth equivalent 
to gear wheels up to pepe so 80in dia- 
meter, between the above values of and 
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those previously obtained from the index 
drive, using either a 600 or a 960-tooth 
worm wheel. It will be seen that these 
comparative curves show that, for all 
pinions and gear wheels up to approximately 
26in diameter, the depth of flat is greater 
than the height of the ridges caused by the 
index drive of a machine using a 960-tooth 
worm wheel. 


EFFect oF Hos F FED 


In addition to the flutes of the hob causing 
flats, of depth represented by h, the down 
or up feed of the hob will also cause ridges 
between the paths (A and A’C’, and the 
same analogy, within limitations, can be 
used to arrive at the height of ridge. A 
sufficiently fine feed will reduce the depth of 
flat in the direction of the hob feed to almost 
any desired amount, and Fig. 12 shows also 
that a coarser feed can be used for wheels 
of large diameter than for pinions and wheels 
of small diameter. 


INACCURACY PRODUCED BY INCORRECTLY 
SpaceD Hos Fires 


The errors in the hob itself may be great 
enough to cause it to remove, during one 
passage, all the material belonging to neigh- 
bouring passages. In effect, this will mean 
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that, instead of the theoretical twenty-six 
flutes cutting the profile, all the cutting may 
be done by ten or twelve flutes. The effect, 
therefore, of errors in hob lead, hob tooth 
profile and spacing, together with eccentricity 
of mounting, must be considered. 

Dealing first with the spacing of the hob 
flutes and assuming that one flute is angularly 
incorrect between two others correctly 
spaced, then theoretically the finishing cut 
may be made only by the two correctly 
spaced flutes. With this condition the pitch 
of cuts along the line of deepest cutting on 
the gear tooth will be doubled and the com- 
parative value of h, the depth of flat, will be 
approximately four times that shown in 
Fig. 12. This new value of / is also shown 
in Fig. 12 as curve h’ and provides a 
theoretical maximum boundary to the area 
of possible error between the curved A and h’. 
Errors in flute spacing, therefore, will 
result in profile errors on the gear tooth, 
repeated on all the teeth for their whole 
length, and varying with the angular spacing 
inaccuracies between the value of h and h’. 


Errect oF Hosp LEAD ERRORS 


Table I is the record of the lead errors 
of a comparatively new hob after sharpening 
under the care of tool room conditions. It 
will be noted that the average lead error per 
tooth flute is greater than 0-0002in. Further, 
this irregularity will result on some of the 
teeth “skipping” owing to the fact that 
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some teeth are out of step with their true 
relative position. 

As mentioned above, this probability will 
now make a height h’ of error as large as 
that from the 960-tooth wheel in gear wheels 
up to 50in diameter, as shown in Fig. 12. 
The errors in the hob lead can also be flute 
spacing error, and will cause an incorrect 


0:00017 







0 


00001 


000005 


000001 


T (Teeth in Gear - C.P.= 0-577") 
THE ENGINEER R 


Fic. 12 


profile along the length of the gear tooth, 
and probably different in size and location 


TaBLEe 1—Errors in Lead of Hob Thread Tooth to Tooth 
(in 1/10,000in) Twelve Flutes 
Revolutions 


One Two Three Four Five 
S 2 $2... =F 0. =| 3. == ¥ 
+2 SE ics 0 ERO oes SEE Gone 0 
+3 +2 ... +2 ... +3 .. —Il 
4 +3 +2 +3 1 
+6 4 +1 eo -4 —2 
4 +2 +1 —-1. —3 
2 2 0 ae —2 
+] 0 +1 +1 -1 
1 —1 —1 eo .. —3 
—1 —2 —1 -2 . —3 
0 . =—2 .. —!I —-1l .. —3 
+2 , eee -1 -l .. 4 


on the two flanks. Such errors are produced 
directly on the gear tooth, for if any one 
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Profile Error 


Eccentricity 
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Hob Drive 
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hob tooth projects a certain amount beyond 
the true worm surface of the hob, it will 
cause a low cut of that amount where the 
tooth cuts its deepest during one passage 
of the hob. The actual error on the gear 
tooth profile varies with the normal distance 
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between the true hob surface and the actual 
cutting edge. 
EccEntTRIcITy oF Hos SETTING IN MACHINE 


With an eccentrically running hob, half 
of the flutes will cut too deeply and half too 
shallow, again causing profile errors along 
the gear tooth. In Fig. 13 the line CA repre- 
sents a deepest cutting line for one hob 
passage, and since it is formed by approxi- 
mately two revolutions of the hob, the effect 
of eccentricity in the hob will be to produce 
two waves along CA. The action of sub- 
sequent hob passages will cause the profile 
errors to appear as high and low bands 
along the entire length of the gear tooth, 
similar to the positional errors caused by 
incorrect flute spacing. The actual position 
of these bands relative to the tooth profile 
will depend upon the relative position of the 
eccentricity to the axial position of the hob. 
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If e=the eccentricity error, the discrepancy 
from the theoretical profile will be 2e siny,, 
which, for a normal pressure angle of 17} deg., 
would be approximately 0-6xe. Fig. 14 
shows two typical profile check results, (A & B) 
in which the profile errors are 0-00lin and 
0-0002in, equivalent to an eccentricity of 
approximately 0-00167in and 0-000334in. 

The hob as made can have eccentricity 
rélative to its axis of rotation, the manu- 
facturer usually quoting a guarantee figure 
of 0-000lin measured on reference bands. 
Where the hob has a parallel bore, clearance 
is necessary to mount the hob on the spindle 
and a suggested clearance of 0-0002in would 
be satisfactory on a 2}in bore. There must 
also be running clearance in the bearings 
necessitating a further 0-0002in diametric 
clearance. It seems evident that a possible 
eccentricity of 0-0005in would prevail. 
Fig. 14B shows probably the best that would 
normally be obtained. 


ABOVE COMBINATION ERRORS WITH PINION 
AND WHEEL 


Hob axial pitch or lead errors affect both 
pinion and wheel profiles influencing the 
wheel slightly more than the pinion, depend- 
ing upon the number of simultaneous axial 
pitch engagements. Just how much profile 
errors result in pitch noise is difficult to 
determine. It probably leads to a concentra- 
tion of load on a portion of the involute, 
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which, in turn, causes deflection and thus 
interference with uniform rotational speed. 
Further, with double helical gears, since a 
right-hand helix matches with a left hand 
and any departure from the true pitch as 
shown in Table II is of opposite sense, a 
Taste II—L.H.S. and R.H.S., 0-5 N.P.; Azial Pitch 


Errors of Hob as Supplied (N.P.L. Check) over Five 
Sections (in nae wae 


Hob . one Be se) Ges nw OBS oes, 
Right hand 0... —1:5...-3 ... —3°5 ... —3 
Lefthand... 0... 0 o $15... +2... $3°5 


doubling of the relative errors will result. 

That the pitch-to-pitch errors are serious 
is borne out by the evidence of noise analysis, 
since, although the hobber noise has been 
eradicated by using a large number of teeth 
in the indexing worm wheel or lost by the 
use of a creep machine, no one has yet suc- 
ceeded in avoiding contact frequency from 
gears. The average pitch error for a normal 
pitch of 0-5in is of the order of 0-00015in 
on diameters up to 48in, and even when 
cutting pinions of relatively small diameters 
the pitch error is generally slightly greater 
than 0-000l1in. 

SUMMARY 

From the foregoing it is clear that there 
are many sources of error in the hob and its 
drive which will contribute to serious dis- 
crepancies in the final gear blank, and which, 
if not controlled within very fine tolerances, 
will affect the running of a gear more than 
any errors that may be caused by a well- 
designed and accurately manufactured index 
drive. From the approximate analysis 
of the effect of the cutting action of the 





May 27, 1949 


flutes during one hob passage, it would appear 
that the depth of flat A will decrease appre. 
ciably when more flutes can be used, and, 
in this respect, improvement should be 
shown by the use of hobs of larger diame ‘er, 
Errors in the hob, its mounting and the drive 
to it, all produce profile errors on the gear 
teeth. The hob and its mounting may be 
responsible for relatively large profile errors, 
while the drive to the hob will only case 
quite smallerrors. Theseerrorsmay, however, 
introduce secondary effects such as torsio:ial 
vibration and hob chatter, for several shafts 
and gears revolve at thesame speed as the hob 
drive. 

Possible improvements would be to increase 
the diameter as mentioned above and, in 
addition, to make the finishing hob of com- 
paratively shorter length. This would also 
shorten the length of the lead necessary in 
the machine used to produce the hobs and 
should make it easier to manufacture the 
hob to the closer tolerances which are neces- 
sary if gears are to have better tooth forms 
than those prevailing. The shorter length 
of hob would also assist the sharpening of 
the hob by reducing the grinding wheel wear 
and so maintaining its form as well as making 
it possible to obtain a correct lead by use of 
the sine bar instead of the feed screw. 

Other contributory causes of error in the 
final gear tooth are the local heating of moving 
parts, the bending of moving slides and the 
presence of vibrations. The effects of tem- 
perature change on these and the errors in 


other elements of the machine will be dealt 


with in a further article. 


Poole Power Station 


HE foundation stone of the British Electricity 

Authority’s generating station at Poole was 
laid on Wednesday, May 18th, by Alderman 
S. F. Langridge, J.P., Mayor of Poole. Speaking 
at the ceremony, Sir Henry Self, Deputy 
Chairman (Administration) of the B.E.A., 
thanked Alderman Langridge for performing 
the ceremony and paid a tribute to the pre- 
decessors of the British Electricity Authority 
for the preliminary work they had done in 
initiating the station and pressing on with its 
construction up to “ vesting day,” when the 
newly formed Authority assumed responsibility. 
Sir Henry remarked that, if all went well, the 
new station would be generating power by the 
end of 1950, and that the four sets comprising 
this 200,000-kW installation would be in 
operation by the end of 1951. In the mean- 
time, viewing this station in relation to similar 
developments throughout the country, Sir 
Henry said that it was hoped to bring into 
service about 1,000,000kW of new generating 
capacity during 1949, and this would be the 
first post-war year in which new plant com- 
missioned would exceed the new load added to 
the supply network. 

It is appropriate that the ceremony should 
have been attended by Alderman and Mrs. 
V. W. Moore, Mayor and Mayoress of Bourne- 
mouth; Alderman and Mrs. G. J. Slimm, 
Mayor and Mayoress of Christchurch, and by 
Sir John and Lady Dalton, as well as by Mr. 
R. H. Coates, Divisional Controller, Southern 
Division, B.E.A. For it will be recalled that 
much of the preliminary work associated with 
Poole generating station and the first eighteen 
months of constructional work stands to the 
credit of the Bournemouth and Poole Electricity 
Company, Ltd., with its parent company, the 
County of London Electric Supply Company, 
Ltd., and that the project had the blessing of 
the neighbouring boroughs whose residents 
were to have benefited directly by the output 
from the new station. 


RECLAIMED SITE 


Poole power station is being built on 30 
acres of reclaimed saltings or mudlands on 





Hamworthy peninsula on the west shore of 
Holes Bay, Poole. Although this site has 
certain natural advantages, including ready 
access to ample supplies of circulating water 
and to sea-borne coal, the mud gave rise to 
many civil engineering problems. In parts 
of the harbour more than 40ft of alluvial soil 
overlaid the clay which provided the only 
stable bed to carry the loads of the building and 
plant. Furthermore, the surface level of the 
mudlands was covered by water at each high 
tide. 

Accordingly, one of the first tasks was the 
blinding of the site, and 250,000 tons of 
chalk and 24,000 tons of ashes were used 
to raise the site working level to +6-0 O.D. 
(the highest recorded tide) to prevent 
flooding and to provide a firm surface for sub- 
sequent operations. 

A mass concrete raft, measuring 500ft by 
248ft and covering an area of 3 acres, was then 
built to form a foundation for the transformer 
bay, turbine house and boiler-house. Varying 
in depth from about 15ft in the south-west 
corner to 30ft in the north-east corner, this 
concrete raft weighs approximately 150,000 
tons and is perhaps the largest single block 
ever formed in this country. The construction 
of the raft involved driving two rings of sheet 
steel piling, 20ft apart, along the perimeter. 
The 20ft wide girdle of mud was excavated 
and filled with concrete and then the inner 
dumpling was treated in the same way. This 
stage of the work is depicted in the upper photo- 
graph reproduced on page 8 of THE ENGINEER, 
January 2, 1948. A later stage of the work 
showing the circulating water pipes being laid 
in the concrete raft is illustrated in the lower 
photograph on the same page. 

For the rest of the structure, foundations 
were provided by 14in or 16in square reinforced 
concrete piles varying between 40ft and 45ft 
in length. In all, some 2000 such piles have 
been cast on site. A group of 168 piles, sur- 
mounted by a pile cap 7ft thick and 56ft 
across, is required to support each of the 
325ft high chimneys. These chimneys are 
octagonal structures of reinforced concrete, 
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finished in light buff cement and fitted with a 
cast. iron cap. 

Apart from the work involved in the founda- 
tious the site satisfies three main requirements 
for @ power station, since it provides good 
facilities for bringing in coal, for removing ash, 
and for supplying circulating water in adequate 
quantities. Coal, probably from the North-East 
Coast, will be carried to Poole in a fleet of 
1500-ton colliers specially built for this service. 
The first of these vessels is already in commission 
and is running, temporarily, to the Portsmouth 
generating station. A 500ft wharf is now being 
built (as shown on the accompanying plan) to 
provide berths in Holes Bay for the incoming 
colliers. Coal will be unloaded at the wharf 
by two Stothert and Pitt cranes, each having 
a maximum capacity of 200 tons per hour, 
feeding a system of 30in belt conveyors which 
will discharge the weighed coal either to store 
or direct to the bunkers above the boilers. 
A 350ft per minute transporter crane, indicated 
in the accompanying plan, will have a grab 
capacity of 4 tons for storing and reclaiming 
operations in the running coal store, beyond 
which lies the emergency coal store where the 
coal will be handled by bulldozers. 

Ashes will be removed by a conveyor belt 
system, with a maximum capacity of 165 tons 
per hour, to the ash wharf, which forms a 200ft 
extension of the coaling wharf. There the ashes 
will be loaded into vessels and taken well out 
to sea to be dumped. 

Circulating water will be taken from Holes 
Bay at the south-east end of the coal wharf 
where the screening arrangements will consist 
of a coarse grid of lin steel bars backed by 
four vertical rotating band screens capable of 
handling 2} million gallons per hour each. 
Four 38,000-gallon-per-hour pumps will be 
installed in the pump-house whence circulating 
water will be delivered to the condensers via 
twin 6ft diameter tunnels, the discharge being 
taken through a single 8ft diameter, 1800ft long 
tunnel to the outfall at Wareham channel. 


GENERATING PLANT 


Turning to the power station and the generat- 
ing plant, the buildings are steel-framed, brick- 
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clad structures. The external bricks are rustic 
finished, light buff in colour, with a narrow 
band of red brick at ground level. Bricks of 
greyish-white sand lime, with a filling of 
‘“* commons,” will be used for the internal 
facing which will not be tile finished. 

Steam will be raised at 950 lb per square inch, 
940 deg. Fah. at superheater outlet, in eight 
pulverised-fuel, twin-drum boilers, each with a 
maximum continuous rating of 300,000 lb per 
hour, the feed-water temperature being 388 deg. 
Fah. Each boiler unit will have fire-tube 
furnace walls, Davidson ‘ Sirocco ’”’ fans, and 
will be associated with twin Lodge Cottrell 
electrostatic precipitators. Three “* Lopulco ” 
“LM 12” pulverising mills will be installed per 
boiler, and will be rated for 18,500 lb per hour 
with fuel of 15 per cent moisture content, the 
fineness of pulverising being 95 per cent 
through — 100 mesh B.5.S. 

Five Mather and Platt motor-driven boiler- 
feed pumps will be installed, to deliver 525,000 Ib 
per hour at 1285 1b per square inch, the water 
temperature at the pumps being 210 deg. Fah. 
There will be two Hick Hargreaves evaporators, 
each designed to handle 25,000 lb of distilled 
water per hour when supplied with live steam. 
Water treatment will be carried out by a 
Permutit ‘‘ Deminrolit” plant incorporating 
a silica removal stage and having a capacity of 
90,000 gallons per regeneration with a maximum 
rate of discharge of 8500 gallons per hour. 


TuRBO-ALTERNATORS 


Four 50,000-kW turbo-alternator sets generat - 
ing at 3000 r.p.m., 11-8kV, 0-8 power factor, 
will make up the 200,000kW installed capacity 
of the station. Each turbine will have one high- 
pressure, one intermediate-pressure, and twin 
low-pressure cylinders, with five-stage feed 
heating to 388 deg. Fah. at MCR, the stop valve 
conditions being 900lb per square inch and 
925 deg. Fah., with 29in Hg vacuum at 
40,000kW. 

Two of the turbo-alternators (Nos. 1 and 2) 
will be supplied by Metropolitan-Vickers Elec- 
trical Company, Ltd., and the remaining sets 
(Nos. 3 and 4) will be supplied by C. A. Parsons 
and Co., Ltd. The Metropolitan-Vickers units 
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will incorporate impulse turbines and will have 
an overall length of 84ft, the weight of the 
stator, without end shields, being 103 tons. 
Reaction turbines will be used for the Parsons 
sets, which will have an overall length of 
83ft 2fin, the weight of the stator without end 
shields being 106 tons. 

The turbo-alternators will be directly con- 
nected to 58,000-kVA, 11-8/132-kV generation 
transformers, switching being carried out in the 
adjoining outdoor 132-kV sub-station. Elec- 
tricity supply for the main auxiliaries will be 
provided by 6000-kVA, 11-8/3-kV unit trans- 
formers. Station transformers of 7500-kVA 
capacity will handle the alternative external 
supply from the grid, stepped down from 132kV 
to 3kV. 

Work on the station has now reached approxi- 
mately the half-way stage. The structural 
steelwork is well advanced, and a beginning 
has been made with the brickwork and with the 
fabric of the east chimney. In the boiler-house 
the coal bunkers are installed and the two drums 
for No. 1 boiler are on site ready to be raised 
into position. In the turbine house the rein- 
forced concrete block for No. 1 set is nearly 
completed, and the block for No. 2 set is under 
construction. 

From the inception of the project the con- 
sulting engineers for the scheme have been 
Messrs. Merz and McLellan, working in con- 
junction with the civil engineering consultants, 
Messrs. Mott Hay and Anderson. 

The main contractors are as follows :— 
Building and civil engineering work, Sir Robert 
McAlpine and Sons, Ltd.; structural steelwork, 
Alexander Findlay and Co., Ltd.; boilers, 
International Combustion Company, Ltd.; 
turbo-alternators, Metropolitan-Vickers Electric 
Co., Ltd., and C. A. Parsons and Co., Ltd.; 
turbine house crane, Cowans, Sheldon and Co., 
Ltd.; coal-handling plant, International Com- 
bustion Company, Ltd.; ash-handling plant, 
Babcock and Wilcox, Ltd.; circulating water 
pumps, Drysdale and Co., Ltd.; circulating 
water screens, F. W. Brackett and Co., Ltd.; 
132-kV switchgear, A. Reyrolle and Co., Ltd.; 
and transformers, Fuller Electrical and Manu- 
facturing Company, Ltd. 
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Boulton Paul ‘* Balliol’’ Advanced 


Trainer 


ROTOTYPES of the Boulton Paul “‘ Balliol ” 

training aircraft have been flying now for 
a period of more than twelve months. This 
aircraft has been designed to meet a Ministry 
of Supply specification for an advanced all- 
purpose Service training machine, with hizh 
performance and good manceuvrability, suit- 
able for training in day or night flying, gunnery, 
navigation, bombing, photography, or glider 
towing. It is also readily adaptable for deck- 
landing. 

At present three marks of the “ Balliol” 
are available—Mk. 1, with Armstrong Siddeley 
‘Mamba ” or Rolls-Royce ‘“ Dart” gas tur- 
bine engine ; Mk. 2, with Rolls-Royce “‘ Merlin ” 
twelve-cylinder vee engine; and the P.108, 
with Bristol “‘ Mercury” engine. In all, six 
prototypes have been built and a small scale 
preproduction order for seventeen Mk 2 air- 
craft has been received. One of these pre- 
production machines is now undergoing tro- 
pical trials at the Ministry of Supply establish- 
ment at Khartoum, having completed its 


we understand, easily be flown by pilots who 

have just completed their primary training. 
Although it is of first importance that 

an advanced training aircraft should combine 


** Balliol”” Mk. 2 (‘ Merlin” 35 Engine) 


Length ... 35 ft ldin 
Span wkaMesn, shar 39 ft 4in 
Span, wings folded aes, ll 
Seer ee 

Total normal all-up weight ... 8175 lb 
Maximum speed, 11,500ft ... ...  ... 305 m.p.h. 
Maximum continuous cruising speed ... 280 m.p.h. 
Distance to take-off and clear 50ft screen 450 yards 
Distance to rest after clearing 50ft screen 650 yards 
Endurance at 10,000ft at 210 m.p.h. ~ 24 hours 


freedom from vice with characteristics which 
will give a pupil the opportunity to develop 
his flying skill, it is becoming increasingly 
recognised that of almost equal importance is 
the reliability or serviceability of the air- 
craft. Messrs. Boulton and Paul are parti- 
cularly of the view that the value of an aero- 
plane of this kind depends on the amount of 
flying that it can do, for if an aeroplane is 


May 27, 1949 





across the fuselage, but in the “ Balliv]” 
is made in two separate parts, which may be 
independently replaced. Another example 
is the design of the undercarriage, where the 
cantilever leg is unsupported by any external 
struts and is removable complete with all its 
locking mechanism and with a piece of the 
wing that houses it. It is attached to the main 
spar by four dowels, and each leg is inter. 
changeable from port to starboard. If it is 
necessary to replace one of these assemblies, 
the whole unit is immediately available, with 
all adjustments already made to the locking 
mechanism and other parts. Finally, intor. 
changeability has been studied to the extent 
that the tailplanes, elevators, ailerons, and 
wing tanks are respectively interchangeable 
from port to starboard, and, in addition, the 
rudder fin is interchangeable with the tail- 
plane. Problems of replacement stocks, storaze 
and transportation are thereby considerably 
eased. 


GENERAL CONSTRUCTION AND LAy-ouT 


Side-by-side seating is provided for the in- 
structor and pupil, and on the Mk. 1 and 
P.108 versions a third seat is available for 
navigator or passenger. A deep cockpit hood 
provides an exceptionally good view for the 
crew and permits easy entry and exit. Lay- 
out of the controls in the cockpit is arranged 





tests at Boscombe Down. Others will be 
sent for Service trials to squadrons and main- 
tenance units in this country and Rhodesia. 

The firm of Boulton and Paul, Ltd., has 
always had a reputation for sound engineering, 
and its products, together with those of its 
successors, Boulton Paul Aircraft, Ltd., have 
a record of high serviceability in the Royal 
Air Force. It was therefore with much interest 
that we recently visited the works of this com- 
pany at Wolverhampton, and saw something 
of the design and production of this very 
interesting aircraft. 

Before describing the machine in some 
detail, it may be helpful to note briefly the 
main features and performance figures. Accom- 
panying illustrations show the machine in 
flight and on the ground; these views are of 
the “‘ Balliol’? Mk. 2, which has a “ Merlin ” 
35 engine, and brief particulars of dimensions, 
weight and performance for this version are 
given herewith. 

It will be noted that for a side-by-side 
dual-control, two-seat machine the perfor- 
mance is high; in fact, it is not much less 
than that of the fighter used in the Battle of 
Britain. Some twenty years ago a machine 


with this performance and wing loading would 
have been considered only suitable for an excep- 
tionally skilled pilot, yet the “ Balliol” can, 


ADVANCED TRAINER 


** BALLIOL *’ 


unreliable or difficult to maintain, the hours 
flown per year and the establishment necessary 
to keep it flying will show a very poor relation- 
ship. 

In designing the ‘ Balliol,”’ the firm therefore 
gave very special attention to qualities of 
reliability and ease of maintenance and it 
is to these features that the machine owes 
much of its interest. Arrangements have 
been made for ready access to all parts of the 
aircraft, a particular advantage in this respect 
accruing from the design of folding wing, 
giving access to the inside of the wings, the 
fuel tanks, guns and other parts. There is a 
complete absence of removable fillets, which 
are notoriously troublesome to maintain and 
become unsightly through damage when re- 
moved. 

In the hands of pupils aircraft are likely 
to become damaged through violent landings, 
collisions and other accidents, and to reduce 
the work of repair, the “‘ Balliol’ is made in 
a large number of replaceable units. This 
“breakdown” into units is shown in the 
accompanying sketch, which depicts the Mk. 1 
turbo-propeller machine. The Mk. 2 and P.108 
versions break down in a similar manner. 
An example of this construction is seen in 
the centre section of the wing, which on aero- 
planes of this type is usually carried straight 





for operation with the minimum of fatigue, 
and every effort has been made to provide 
light yet effective controls, comparable with 
those of a modern fighter. 

For training in instrument-flying, amber 
filters for the two-stage filter blind-flying 
scheme are provided. The windscreen filters 
are normally concealed behind the instrument 
panel and when required for use are raised 
by a pneumatic ram. 

-Naval requirements are covered in the 
design by arrangements for easy folding of the 
outer wings, which are secured by a simple 
latch gear, by the fitting of an undercarriage 
of ample shock-absorbing capacity for deck 
landing and by provision for fitting an arrestor 
hook. 

Orthodox constructional methods have been 
used throughout the structure, and all joints 
on wings, engine mounting, tailplane, fin, &c., 
are fitted with replaceable bushes to provide 
for wear. The main structure of the aircraft 
is of light alloy stressed skin construction, 
with the exception of the nose portion of the 
fuselage, which is built up of light alloy and 
steel tubes. Detachable side and under fairing 
panels give access to the front fuselage for 
maintenance. 

The undercarriage, flaps, dive brakes, wind- 
screen filters and wheel brakes are operated 
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pneumatically, thus dispensing with all hydrau- 
lic services. The main undercarriage consists 
of two single cantilever oleo-pneumatic legs, 
interchangeable from port to starboard. The 
legs retract pneumatically into the leading 
edge of the wing inner sections, the form of 
retraction adopted enabling an exceptionally 
wide track to be provided, Fairings are 
attached to the undercarriage legs so that 
when the legs are retracted the fairings con- 
form to the contour of the underside of the 
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each inner wing. In addition, two standard 
streamline drop tanks can be fitted for long 
range purposes. Fuel is transferred automati- 
cally from the wing or drop tanks to the fuse- 
lage tank by using low air pressure from an 
engine-driven vacuum pump. 


Press Toor, WorK 


In viewing the Boulton Paul factory, two 
more than ordinarily interesting points were 
noted. First, for this preproduction order of 





**BALLIOL '* ADVANCED TRAINER IN FLIGHT 


wings. This design eliminates the use of com- 
plicated folding doors. A mechanical release 
of the up-lock is provided for emergency 
lowering of the undercarriage by gravity in 
the event of failure of the normal mechanism. 

The tail wheel is steerable and is an articu- 
lated fully castoring and self-centring unit. 
Steering is through a connection with the 
rudder control, which can be disengaged at 
will from the cockpit, and operated through 
an automatic clutch arranged to disengage 
the wheel at large angles of rudder-bar move- 
ment. The tail wheel can also be locked in 
the fore-and-aft position for the take-off. 

Cockpit heating and ventilation are pro- 
vided, regulated by selective controls in the 
cockpit. The sliding portion of the cockpit 
hood and the dual windscreen wipers are 
electrically operated. 

Normal fuel stowage consists of three crash- 
proof tanks, one in the fuselage and one in 
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ASSEMBLY OF ‘BALLIOL’ 


‘* Balliols,” sheet-metal workers were con- 
spicuous by their absence. Due to develop- 
ments in drop-hammer and press work all 
double-curvature sheet parts were being manu- 
factured with tools. By this manufacturing 
plan the intermediate template stage is elimi- 
nated and no sheet metal lofting is necessary. 
Tools were made in many cases from wood by 
pattern-makers ; in other cases zinc alloy and 
cast aluminium press tools were seen in use. 

Secondly, it was noted that the firm, pioneers 
of the oleo-pneumatic leg, had once again 
taken up the design and manufacture of under- 
carriages, and with this decision it is under- 
stood that very satisfactory results have 
been obtained. 

Finally, although the weather was very bad 
on the occasion of our visit, and visibility was 
poor, the firm’s chief test pilot gave a very 
spirited demonstration of the flying qualities 
of the “ Balliol.” 


TRAINER 
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Some Operating Results at 


British Power Stations 

In a statement relating to the first year of 
nationalised operation, the British Electricity 
Authority announces a steady rise in the 
efficiency of steam generating stations and 
attributes this rise to the following factors : 
improved operating technique, a greater unifor- 
mity in the quality of coal delivered to power 
stations, the commissioning of new higher 
efficiency plant, and the availability of more 
expert advice to the smaller stations. Accord- 
ing to this statement, the comparative thermal 
efficiency figures, relating to units sent out, 
are 20-86 per cent for the twelve months 
ended March 31, 1948, and 21-07 per cent 
(a preliminary figure) for the succeeding twelve 
months. Comparing the calendar years 1947 
and 1948, the percentages were 20-70 per cent 
and 21-03 per cent respectively. 

The rise in efficiency is an important factor 
in economising coal consumption. A compari- 
son between units sent out and coal consump- 
tion of all steam generating stations in Britain, 
including the North of Scotland Hydro-Electric 
Board for the years ended April 2, 1948, and 
April 22, 1949, shows a rise of 10-8 per cent 
of units sent out against an increased coal 
consumption of 8-3 per cent. This represents 
an improvement in coal consumption per 
unit sent out of approximately 2-3 per cent, 
or a saving of some 650,000 tons of coal. 


OVERALL FurEL Costs 

Overall fuel costs per unit sent out have 
fallen each quarter since vesting day. For the 
three months ended June, 1948, the figure was 
0-4291d.; for the next three months ended 
September, 1948, it was 0-4246d.; for the 
three months ended December, 1948, 0-4162d., 
and for the three months ended March, 1949, 
there is a preliminary figure of 0-4107d. 

There has also been a considerable reduction 
in the average loss of output capacity due to 
unsuitable fuel. This is attributed to the more 
consistent quality of coal delveries and closer 
contact between Divisional Controller organi- 
sation and the Regional Board of the National 
Coal Board, enabling fuel within a Generation 
Division to be allocated to the power station 
best suited to use it. At the time of maxi- 
mum demand on April 1, 1948 (vesting day), 
for instance, there was a loss of capacity of 
286,000kW sent out because of bad fuel. On the 
last day of the first year of nationalisation (March 
31, 1949) the loss was 241,000kW, a reduction 
of approximately 16 per cent. 

One of the factors contributing to improve- 
ment in plant availability is stated to be the 
speeding up of maintenance overhaul and 
repairs : in March, 1948, breakdowns accounted 
for an 8 per cent loss of available generating 
capacity, but for the same month this year 
the figure was only 4-9 per cent. 

The general effect of this reduction in loss of 
capacity due to breakdowns and unsuitable 
fuel will enable the overhauling of machinery, 
which must be carried out each year, to be 
effected much more easily. Thus, the risk of 
load-shedding should be alleviated somewhat 
during cold snaps in the summer months, 
when a greater proportion of plant is out of 
commission for inspection and repair. 

——_——— 

CaMBRIDGE SUMMER ScHooL IN ELECTRON 
Microscopy, 1949.—A summer school in electron 
microscopy will be held again this year in the 
Cavendish Laboratory, by the courtesy of Professor 
Sir Lawrence Bragg, O.B.E., F.R.S. The school 
will provide a grounding in the theory and applica- 
tions of the electron microscope. It is intended for 
those who are already, or in the near future will be, 
operating it in physical, chemical or biological 
laboratories. Lectures will be given dealing with 
the fundamental theory and operating principles of 
the electron microscope. Various techniques of 
specimen preparation will be demonstrated and 
practised in small groups by the class. The three 
leading models of instrument will be used, and 
discussions held on their special characteristics. 
The school will be held from August 16th to 27th 
inclusive. A detailed syllabus and form of applica- 
tion for admission may be obtained from G. F. 
Hickson, M.A., Secretary of the Board of Extra- 
Mural Studies, Stuart House, Cambridge, to whom 
the completed application form should be returned 
not later than June 11, 1949, 
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AFTERTHOUGHTS ON THE B.L.F. 

EacH year, as the date of its opening 
approaches, we greet the coming of the 
British Industries Fair with the hope 
that, for engineers, it will prove a better 
show than the last. But, as information 
about the engineering exhibits reaches us, 
we become aware, once more, of that same 
disappointment that we have repeatedly felt 
in the past. For, however well representative 
the Fair may be of other British industries, 
what is shown there gives, anually, we think, 
a very inadequate impression of the range 
of products made by Britain’s engineering 
industries. It was, therefore, because we felt 
the Fair had less engineering interest than 
several other periodic exhibitions, that this 
year we devoted to it less space than we 
have in the past, and that we did not pub- 
lish any special supplements to illustrate 
and describe the exhibits. For, even amongst 
the unrepresentative collection of engineering 
exhibits to be seen at the Fair we found 
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that a considerable percentage had already 
been exhibited elsewhere and described at 
that time in our pages and that those products 
revealed few subsequent changes in design or 
minor improvements of sufficient importance 
to justify renewed attention to them. 

Yet though disappointment must neces- 
sarily be expressed about the range of engi- 
neering products on view at the Fair, it 
does seem true that those firms which 
did exhibit took much trouble this 
year and showed initiative and imagination 
in arranging the displays of their goods. 
They were helped by the fact that the 
exhibition spaces, both in the main build- 
ings and out of doors, have been well laid 
out so that conditions for doing business 
are good. Yet it is perhaps in that con- 
centration upon “ business” that engineers 
visiting the Fair will find the clue to a certain 
feeling of disappointment which, we feel sure, 
they often share with us each year. Naturally, 
every firm showing its products at an exhi- 
bition hopes to do business. But a true 
engineering exhibition has a strong educa- 
tional and social value. It provides a chance 
for exhibitors themselves, and those who 
visit them, to exchange views, to discuss 
technical matters, and to compare designs. 
But at the British Industries Fair the 
emphasis is always predominantly on the 
business side. No doubt it is for that reason 
that we invariably find it difficult to prepare 
descriptive material about it. For those 
firms that show their products, when 
approached, tend to send to us, in the first 
instance, mere “ sales’ literature, and some 
of them, even after repeated requests, 
seem unable to understand that what we 
require is technical material adequate for 
the preparation of a technical description. 
In fact, the B.I.F. is not an Exhibition. It is 
a Trade Fair, as, indeed, its name implies. 

Some sections of the engineering industry , 
it is true, were quite well represented at Castle 
Bromwich this year. But the field thus 
adequately covered is very small in relation to 
the whole. For instance, few makers of heavy 
primary engineering equipment, used in many 
branches of the industry, thought it worth 
while to show such products. If present at all, 
firms concerned in that type of manufacture 
seem to have preferred to exhibit primarily 
their lesser products, often of that kind which 
will sooner or later pass through the hands of 
a retailer to the general public. No examples 
were shown of such basic engineering 
products as oil engines, heavy turbines, 
large pumping plants, or heavy motor 
vehicles; but few firms proved interested 
enough to display foundry equipment and 
constructional plant ; and few machine tools 
were to be seen. It would not perhaps 
be quite fair to suggest that in the main 
the engineering section of the Fair becomes, 
as the years pass, increasingly restricted to 
the lighter products and lighter processing 
equipment, new materials, and ancillary 
components and products. But outside that 
field representation is so patchy that, we 
fear, it cannot be wholly satisfactory to pro- 
spective buyers. The British Industries Fair 
has a grand title, suggesting that upon its 
stands there will be found a really repre- 
sentative collection of all that is made in this 
country. In fact, of course, large though the 
Fair is, it cannot be expected adequately to 
cover the whole range of goods produced in 
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Britain though its coverage of certain goods 
such as textiles and ironmongery, and of 
many articles likely eventually to find a 
retail sale is, we believe, excellent. But, 
certainly, whether or not it adequately 
covers most other industries, it does not 
adequately cover engineering. Unfortu. 
nately, length of usage of its present style 
makes it impracticable to suggest that its 
title should be changed to something that 
better conveys a suggestion of the Fair’s 
scope. It remains only to hope—we fear 
rather optimistically—that, since it is held 
so frequently, its character will become or 
has already become, as well known abroad 
as it is already in this country. For it would 
be very unfortunate if engineers abroad, 
wishing to learn something about the 
products of British heavy engineering indus- 
tries, were to suppose that their best time to 
visit this country necessarily falls within that 
period of the year in which the Fair is held. 


CONSULTING ETIQUETTE 


THERE was a time, not so very many years 
ago, when any individual or any concern 
over the whole world wishing to carry out 
some major public or private works for 
harbour construction, irrigation, water 
supply, hydro-electric development, sewage 
disposal and many other purposes, civil 
mechanical and electrical, came as a 
matter of course to this country to find an 
expert consultant engineer able to advise, to 
design the necessary structures, and to over- 
see the work of construction. It was during 
those days that there was built up among 
consultants in this country a conception of 
what was and what was not right and fair 
dealing, a conception that has become since 
then a code, written for some and unwritten 
for others, of professional conduct. ‘That 
code finds expression in an etiquette which 
is strictly observed and strongly supported 
by the majority of consultants, and though 
that etiquette is not fully understood in 
many parts of the world the integrity of 
British consultants, of which it is an expres- 
sion, is very fully recognised and has caused 
the British name to be linked the world over 
with a reputation for scrupulously fair dealing. 
Thus though on the one hand in competi- 
tion with others the British consultant may 
seem sometimes to be hampered by the rules 
of behaviour under which he works, he gains, 
on the other hand, an imponderable, but 
nevertheless undoubtedly a very valuable 
advantage from the reputation so acquired. ° 

The etiquette, written and unwritten, that 
guides and restrains the activities of British 
consulting engineers has, however, often 
been attacked as unduly restrictive, and at 
the present time it appears to fall to some 
extent under the criticism of Government 
spokesmen for just that reason. At the 
dinner of the Association of Consulting 
Engineers last week, for instance, Mr. 
Strauss, in asking consultants to obtain work 
in Canada, suggested that they should do in 
Canada what Canadians do and that this 
country should advertise not only its wares, 
but also its consultants. It is, of course, 
very natural that politicians, who are at 
present peculiarly impressed by the need to 
export goods and services to dollar markets 
should become impatient when they find 
consultants here apparently hampering them- 
selves by abiding by codes of conduct 
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different from those ruling among the con- 
sultants of another country. But though 
the old saying “When in Rome do as the 
Romans do” is undoubtedly good advice 
to the casual visitor it needs deeper con- 
sideration, we think, before it should be 
adopted by those who wish to do business 
of any kind in the country concerned. We 
do not mean that the code as at present 
existing should never be open to amendment. 
Indeed, we are, ourselves, somewhat critical 
of it in that we believe the fear of trespassing, 
allied to a natural modesty and perhaps 
some under-valuation of publicity, limits the 
amount of technical material that many 
consultants, when approached, are prepared 
to make available to the technical Press 
about the major works they have carried 
out. But we do not think the code should be 
relaxed or altered without very careful con- 
sideration merely because in a particular 
country competitors operate to a different 
code. For, as Mr. Kenyon Bell, Chairman 
of the Association remarked, at the dinner, 
the Britsh code has stood very well the test 
of time and has, indeed, become a model for 
large parts of the world. 

Yet times change. Many of the works, all 
over the world, that are being contemplated 
to-day are of very great magnitude. More- 
over, they require for their execution a 
great width of engineering knowledge. There 
is, for instance, often associated with the 
construction of a large dam the provision 
not only of irrigation works, but also of 
hydro-electric supplies and associated trans- 
mission lines and perhaps of stand-by 
mechanical power plant as well. There may, 
too, be involved the construction of 
railways or roads or navigational structures 
and sometimes, so all-embracing has 
modern planning become, the building 
of towns and the provision of water 
supplies and sewerage works as well. Few con- 
sulting firms are capable of handling alone 
all the complexities of such great schemes. 
Thus, already, for work within this country 
and also for work abroad certain consulting 
firms have become, if not formally, at least 
informally associated, so that when one is 
consulted information is automatically passed 
on to the other about that part of a scheme 
in which it is likely to be interested. In 
America and Canada that process of building 
up a “team” has been carried further. 
On the far side of the Atlantic the “team ” 
includes not only consultants, but con- 
tractors as well, and there is even a close 
linkage with the heavy engineering industries 
which are necessarily interested in carrying 
out big engineering schemes. Obviously 
there are considerable advantages in any 
such arrangement. But equally obviously, 
it seems to us, the system is open to abuse. 
Yet we feel that if British consultants are to 
be able to compete in other parts of the world 
with consultants from other lands some such 
linkages, some such teams, will need to be 
built up. For, as Mr. Kenyon Bell put it, 
if other countries are accustomed to methods 
different to ours, we might at least do well 
to go half way to meet them. The liaison, 
for instance, that already exists between the 
Association of Consulting Engineers and 
the Federation of Civil Engineering 


Contractors might be further developed, 
and a similar liaison might be developed with 
British heavy engineering industries, as Mr. 
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Kenyon Bell suggested. We applaud Mr. 
Godfrey Taylor's remark that whenever 
British engineers do work abroad they must 
maintain their standard of service. As he 
said they must do the job in the best way 
and the way that is most economical to 
the client. But we see no reason why, under 
sufficient safeguards, teams of consultants, 
should not keep possible contractors informed 
of developments and even, perhaps, about 
details of proposed designs; and particularly 
for schemes of major magnitude, such an 
arrangement might well help to ensure that 
jobs are done in the way most economical 
to the client. Since, as readers will be 
aware, we have been concerned ever since 
the war ended that British consultants 
should take steps to meet competition, 
more particularly from American con- 
sultants, in all parts of the world, and 
especially in India, Pakistan and _ the 


Far East, we are glad to observe the. 


lines upon which they are thinking. We 
hope and believe that ways of meeting that 
competition can be found without in the 
least prejudicing the reputation for integrity 
that has been built up and must be retained 
by British consultants. 





Literature 


Review of “ Photo-Elasticity,” Volume 2. 
By Max M. Frocut. New York: John 
Wiley and Sons, Inc. London: Chapman 
and Hall, Ltd. Price 60s. 

CoKER AND Fiton’s famous “ Treatise on 
Photo-Elasticity’’ has been the standard 
reference on this subject for a great many 
years, and, as a statement of fundamental 
theory and as an inspiration to others, will 
not be displaced for a great many more. 
Photo-elastic technique and practice has pro- 
gressed considerably since the last edition 
of Coker and Filon’s book (1930), and there 
has been a need for an authoritative text, 
particularly to deal with the more practical 
aspects of the method. Dr. Max Frocht, 
in his two-volume work, of which the second 
volume has recently been published, is to be 
congratulated in that he has fulfilled very 
satisfactorily this present requirement. The 
thoroughness with which he has dealt with 
the subject, his wide knowledge of the avail- 
able experimental techniques and of the 
advances made in the past ten years, should 
ensure for his treatise much more than a 
passing popularity. The excellence of his 
style, the treatment of theoretical matters 
in rather more detail than usual, the profuse 
illustrations, and the many practical examples 
and numerical results all go to make these two 
volumes indispensable to the photo-elastician. 
Volume 2 continues the subject matter of 
the earlier volume, although, as was inevit- 
able, many of the topics discussed in Volume 
1 are enlarged upon in the present volume, 
since a considerable amount of new work 
has been made available in the intervening 
seven years. Unlike so many textbooks 
produced at present, Dr. Frocht has not 
merely reviewed already published material, 
but describes new work. 

The volume consists of fourteen chapters 
and an appendix. Chapter 1 extends the 
treatment of elasticity theory given in the 
former volume, and deals with two-dimen- 
sional stress and strain components in 
rectangular and polar co-ordinates, stress 
functions and the compatibility equations. 
The treatment follows very closely that given 
in the early chapters of Professor Timo- 
shenko’s ‘Theory of Elasticity.” The 
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chapter ends with a neat experimental 
demonstration of St. Venant’s principle. 
In Chapter 2 the effect of a concentrated load 
acting on the surface of a semi-infinite plate 
is dealt with in considerable detail, and the 
results obtained are then integrated to yield 
the stress distributions for uniformly dis- 
tributed loads applied to a semi-infinite 
plate. Comparison is made between the 
stress distribution found by mathematical 
analysis and that by photo-elastic methods. 
The same comparisons are made in the follow- 
ing chapter, where the stresses in wedges and 
beams are considered. The influence of con- 
centrated loads in modifying the stress dis- 
tributions given by simple beam theory is 
excellently shown by the photo-elastic stress 
patterns. Simple beam theory assumes that 
a concentrated load has no effect on the 
stress distribution, no correction for the 
radial stresses caused by the concentrated 
load being made. Frocht demonstrates by 
some new photo-elastic patterns the good 
agreement of the distribution given by the - 
Wilson-Stokes theory with the experimental 
distribution. The engineer’s knowledge of 
stress analysis is usually confined to the 
simplified treatment of certain aspects of the 
subject under the title of “Strength of 
Materials,” and when he requires something 
a little more advanced than this, he finds the 
mathematical theory of elasticity difficult to 
master. These two chapters in Frocht’s 
book are well worthy of study, as showing 
the close agreement between the theoretical 
results obtained by elasticity theory and 
those given by the photo-elastic patterns. 
Some interesting new experiments on the 
stress concentration around a hole in a plate 
loaded by a pin through the hole are 
described, the mathematical solution and 
the photo-elastic and isopachic stress patterns 
being determined and compared for Bakelite, 
celluloid, aluminium and steel. The fringes 
in photo-elastic models are isoclinics, depend- 
ing upon the principal stress differences. 
Tsopachic curves, which represent lines of 
equal lateral expansion or compression in 
two-dimensional stress systems, are propor- 
tional to the principal stress sum. By carry- 
ing out both photo-elastic and isopachic tests 
on the same model, the principal stresses can 
be directly determined by addition and sub- 
traction. A chapter is devoted to the 
determination of isopachic curves and several 
interesting examples are shown. It is 
followed by two chapters containing system- 
atic treatment of the numerical solution of 
Laplace’s equation, involved in determining 
isopachic curves. The remainder of the book 
deals with three-dimensional photo-elasticity. 
This comparatively new development, mak- 
ing use of the diphase property of Bakelite 
and other plastics in which stress patterns 
can be “ frozen ”’ for subsequent examination 
by sectioning is still in its early stages as a 
practical technique, but Frochi provides 
examples as an indication of what can be done. 
The chapter describing the experimental 
technique of stress freezing is a little dis- 
appointing, especially as the author states 
that he is describing his own experience 
during eight years of work on three-dimen- 
sional problems. The diagrams of apparatus 
are insufficiently detailed to be of much 
assistance, and the stress patterns intended 
to show time stresses are not very convincing. 
In the Appendix, information is given about 
a new material, “ Fosterite,” developed by the 
Westinghouse research laboratories, which 
is said to be free from time stress and has 
been cast in cylinders 30in long and 6in in 
diameter where Bakelite, as well as taking so 
much longer to produce, is limited to about 
12in length and a cross section of 6in by lin. 
Dr. Frocht is enthusiastic about this material, 
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but further information is required before 
its real value can be assessed. The volume is 
beautifully produced, and is a pleasure to 
read and handle. 





SHORT NOTICES 


Fractional Horsepower Eleciric Motors: A 
Guide to Types and Applications. By E. K. 
Bottle. London: Charles Griffin and Co., 
Ltd., 42, Drury Lane. Price lds. net.—This 
book, as its sub-title indicates, is written for 
the general reader rather than the specialist. 


It should appeal to all who are concerned with, 


the development, design and manufacture of 
appliances driven by small electric motors, but 
who lack the detailed knowledge required to 
choose the most suitable motor for their par- 
ticular needs. To fulfil this aim the author has 
concentrated on emphasising the few basic 
technical ideas without which the treatment 
could only be ed as superficial, but he has 
avoided those detailed considerations which 
concern the designer of the motor rather than 
the user. Accordingly, Chapter I is intended 
to serve as a brief guide for non-technical buyers 
and covers the broad outlines of the subject. 
The next chapter deals with the important 
matter of analysing the load and is followed by 
a brief account of electricity supply systems and 
their characteristics as far as the motor user is 
concerned. With this framework of ideas 
established, the reader is introduced to the 
mechanical and electrical aspects of small 
motors and then to the various types of motors 
and their performance characteristics. <A 
separate chapter deals with the elements of 
the comparatively new subject of telemotor 
systems and servo control, and the concluding 
portions of the text deal with motor control 
and protection and the testing of small motors. 
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Battery Electric Vek:icles 


Sm Cyrm Hurcoms, G.C.B., K.B.E., was 
principal guest at the annual luncheon of the 
Electric Vehicle Association, on Wednesday, 
May 18th. Extracts from Sir Cyril’s speech 
after the luncheon are reproduced herewith. 





Sir Cyril Hurcomb : When I was Chairman 
of the Electricity Commission I advocated 
greater use of electric vehicles. We even dared 
to suggest that the supply industry itself 
might do more to give a lead in that direction. 

We used to think also that when, in the 
interests of fluidity of traffic, the tram had to 
give way to some more modern form of pas- 
senger vehicle, the trolley-bus offered great 
advantages, but we recognised that this was 
probably the limit of the sphere of operation 
of the trolley-bus. It would, I think, be gener- 
ally admitted that the extension of such a 
system could not generally be justified except 
on the basis of conversion of existing tram- 
ways. 

In spite of its high initial cost, the battery 
vehicle can claim to have a long life and to be 
easy and economical to maintain, thus reducing 
the proportion of vehicles out of service at 
any one time and the consequent need for 
spare vehicles. We used to argue at the 
Electricity Commission that the more general 
adoption of electric vehicles would benefit 
the supply industry and improve the load fac- 
tor, as the batteries would be largely charged 
at night. My colleague, Sir John Kennedy, 
used to compile an impressive list of their 
advantages, starting with the reduction of 
noise and ending up with a substantial saving 
in imported oil. The balance between coal 
and oil has wavered in recent years, but 1 
suspect that we may be on the point of coming 
down in favour of providing Lord Hyndley 
with a market for his lower grade products— 
and where can that be more readily and econo- 
mically-done than in a power station ? 

The clue to the progressive introduction of 
electrical vehicles is no doubt to be found in 
reductions of the cost and weight of the bat- 
teries, the maximum degree of standardisation 
in the size and voltage of motors, and adequate 
facilities for battery changing, which would 
extend the range of these vehicles from the 
thirty or forty miles a day, which is at present 
their limit. I understand that the technical 
difficulties of recharging batteries is the sub- 
ject of investigation and experiment at the 
present time. The new research organisation 
which the Commission are now establishing 
will be able to initiate particular investigations 
or to collaborate with the commercial research 
and development organisations in industry 
which have been working on these problems 
for some time. 

It is too early to say what the extent of our 
applied interest in electrically propelled vehicles 
will be, but the Executives concerned will 
wish to follow closely any new developments in 
design, with particular reference to the limit 
of operating distance per charge, and to running 
costs. It is interesting to note that the pro- 
portion of vehicles of an unladen weight over 
1 ton (and presumably with a proportionate 
carrying capacity) has been rising, and nearly 
one-third of the new registrations in 1948 
were in that category. 

Your main field for expansion is no doubt in 
the retail distributive trades—milk, bread, 
groceries, meat, coal, which the Central Elec- 
tricity Board in 1939 estimated called for a 
potential of some 100,000 vehicles, a high 
proportion of which could be electric. The 
B.T.C. are, broadly speaking, not concerned 
in this area of transport service at all. Our 
main interest is in long-distance haulage— 
i.e., hauls of over forty miles—but we have a 
substantial business over shorter distances. 
Types of vehicle which prove suitable for 
delivery of coal and provisions may well be 
of use in parcels delivery. We shall, therefore, 
certainly follow the results of the further work 
of the Association with attention. 

Our haulage activities by road are entrusted 
to the Road Transport Executive, to whom 
the business of many well-known firms have 
been transferred. But the Railway Executive 
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also employs on short distance work a sub. 
stantial number of road vehicles for collection 
and delivery services. At present they operate 
nearly thirty electric road vehicles on cartaye 
work and they have been considering an 
extended use. 

The former Railway Companies conducted 
experiments which satisfied them that although 
a higher initial capital outlay was involved, 
the total running costs of electric vehiclos 
could be lower than the comparable cost of 
petrol vehicles for certain forms of railway 
work. As a result, certain manufacturers 
were invited to interest themselves in the 
production of electric vehicles specially suite 
to railway requirements. Particular attention 
is being given to the evolution of an electrically - 
driven ‘‘ mechanical horse,” in view of the 
well-known advantages of this type of arti- 
culated vehicle for railway work. Two proto- 
types have been produced, both of which are 
now being tried out on railway delivery and 
collection. Another firm is converting a 3-ton 
mechanical horse to electric traction. One 
of the leading makers also has in hand the 
production of two capacities of parcels van, 
which will be put into experimental service 
when completed. Other manufacturers are 
producing electric vehicles, which are in vary- 
ing degrees of interest to us. 

Although manufacturers, I am glad to ack. 
nowledge, have been willing to incur some 
expenditure on these prototypes, it was thought 
that British Railways should purchase some 
experimental vehicles. The Railway Execu- 
tive therefore authorised recently the pur- 
chase of six experimental battery-driven elec- 
tric vehicles. When these have been delivered 
we shall have, in addition to the vehicles in 
regular use, some eight new experimental 
models at work. It is proposed to spread the 
operation of these units so that each Region 
gains experience of their use. 

Apart from these specially-evolved types, we 
realise we have much to learn from the experi- 
mental operation of the various makes of 
vehicle which are now on the market, or are 
in prospect. The Railways still have over 
7000 horses at work, and many of these will 
be retired as soon as the most economical 
mechanical substitute is found. In addition, 
we may have among our fleets a considerable 
number of petrol-driven vehicles employed on 
rounds of collection and delivery which might 
be replaced by suitable electric vehicles as 
and when they become due for replacement, 
if that is the best and cheapest course. 

If then, in the long-distance road haulage 
activities we do not offer a large field for immedi- 
ate exploitation of the possibilities of the 
electric vehicle, we are so much interested, 
both through the Railway Executive and the 
Road Transport Executive, in the carriage of 
parcels and “smalls,” as they are called in 
the language of the industry, and in the col- 
lection and delivery of traffic from railhead 
(however that may be organised in our internal 
arrangements) that we are bound to take the 
greatest interest in the development and 
improvement of electric vehicles wherever 
they offer technical advantages at equal or 
lower prices than vehicles driven by imported 
oil. We shall have to watch carefully the 
capital cost of the re-equipment of our rail- 
way and road transport services in the light 
of our operating returns, but I can assure you 
the Commission will not be slow to draw on 
any new technical developments in motive 
power and rolling stock, if more convenient 
and more economical transport services can 
thereby be provided. 


—_——_.———_——__ 


Booktet oN InpusTRIAL VALVES.—A new 
booklet, giving particulars of a wide range of valves 
and electron tubes suitable for industry and com- 
munications has been published by Mullard Elec- 
tronic Products, Ltd. The booklet, which is avail- 
able for issue to industrial electronic and com- 
munications engineers, is the first comprehensive 
one of its kind yet produced by the company. The 
contents include abridged data on a complete range 
of general-purpose valves, transmitting and indus- 
trial power valves; on cathode-ray tubes and 
photographic flash tubes ; on photocells, thyratrons 
and other special valves. 
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Spectrograph Analysis of Very Small 


Samples 


By L. G. 


I ITHERTO the quantitative spectro- 
graphic method of analysis of steel 
evolved in the “ Bragg’ Laboratory has 
been applied only upon samples of ade- 
quate dimensions, such as the broken half 
of a tensile test piece or a lump of metal 
weighing at least 20g? Although smaller 
samples have at times been evaluated, the 
greatest accuracy was normally attained 
with a larger specimen. For a much smaller 
piece of material the composition could only 
be estimated using the “globule arc 
method, which is essentially qualitative 
only. 

However, during the war, minute samples, 
often of enemy origin, were received, and 
it would have been extremely useful if these 
could have been analysed quantitatively 
by the spectrograph, particularly if an indi- 
cation of the carbon content were included. 

With the cessation of hostilities and the 
“ acquisition ” of precision apparatus, which 
could be devoted wholely to research, the 
problem of the analysis of very small samples 
was tackled. 

A simple technique has been developed, 
which embodies novel features, both in the 
mounting of the sample and in evaluation of 
spectrograms. 

The process consists of pressing mecha- 
nically the small sample into the prepared 
surface of a silver rod, which is held in the 
lower electrode holder. The sample is sub- 
mitted in succession to a spark and then an 
arc discharge, using a silver counter elec- 
trode. The resulting spectrograms are 
evaluated, first examining the arc exposure 
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FIG. 1—METHOD OF MOUNTING SMALL 
SAMPLES 


for impurities by the usual visual internal 
comparison method, and then evaluating the 
spark spectrogram by a new method of 
internal comparison. In the latter the den- 
sity of an element line is correlated with the 
densities of a number of nearby iron lines. 
In effect the process of evaluation applies 
the principles of Gerlach’s* internal com- 
parison, the manganese triplet method of 
D. M. Smith,‘ and extends the recent work 
of Dieke and Crosswhite’ on the use of 
standard iron lines for plate calibration. 

From a steel sample weighing as little 
as 5mg quantitative results, sufficiently 
accurate for identification purposes, may 
be obtained within an hour. 


SAMPLE PREPARATION 


The sample, of minimum dimensions, 
ein X yin xX0-Olin (5mg), is cleaned with 
* Bragg Laboratory, N.O.1.D., Sheffield. 











‘optical axis. 


of Steel 
YOUNG* 


an organic solvent and mounted on the 
flat end (machined surface) of a short length 
of fin diameter pure 
silver rodf by pressing 
in a special die. This 
process is illustrated 
in Fig. 1. Several 
plungers are available 
to suit varying lengths 
of silver rod and to 
effect extraction from 
the die. Hydraulic 
pressure is convenient 
but a screw press 
may be used, provid- 
ed it is rigid and 
capable of exerting a 
pressure of 20 cwt. 
The ordinary dock- 
yard vice is not recom- 
mended. 


RECORDING OF 
SPECTROGRAMS 


The mounted sam- 
ple, with a silver 
counter electrode, is 
“set up” in the arc 
and spark stand of 
the Zeiss QU24 
spectrograph, as illus- 
trated in Fig. 2. A 
swing-out gauge has 
been found very con- 
venient for correctly 
positioning in the 
Details 
of the conditions used for excitation are 
given in Table I. A spark spectrogram is 

TABLE I—~Standard Conditions for the Production of 

Spark and Arc Spectrograms 


Spark Spectrograms 
Zeiss QU 24 or Hilger Medium a: 
Slit width... 0:010mm 


Slit length .. 2-O0mm 
Distance of electrodes 
from slit... 20-0cm 
No quartz condenser used 
Spark gap... : 1-0mm 
Applied voltage 15,000 peak 1 Hilger stan- 
Added capacity 0- oosuk. 


eee dard spark 

Added inductance an unit 

Upper electrode ... . Pure (99-97 per cent) silver 
rod, tin diameter pointed 
to 80 deg. cone 

Sample pressed into silver 
rod, with prepared sur- 
face horizontal 

Ilford ordinary 


Lower electrode ... 


ae, ama _ 


Exposure 20 seconds 
p~ Quanta 
Mains voltage ... ... 120 d.c. 
Current Ses 3-0A 
Exposure 15 seconds 


first recorded. It is followed without 
exchanging or altering the position of the 
electrodes by an arc exposure. The spectro- 
gram plate is processed under standard 
conditions previously described.* 

Fig. 3 is an enlargement of three 
mounted samples : (a) as extracted from 
the die; (b) after sparking and (c) after 
sparking and arcing. The films of oxide 
produced on (6) and (c) during excitation 
have been removed before photographing. 
All three samples conform to the minimum 
dimensions specified. 


EXAMINATION OF SPECTROGRAMS 
The spectrograms are first examined on 


T Silver of purity 99-97 per cent is available in rod 
form as a commercial article at a reasonable price. 
After use the short lengths are cleaned and refaced, 
so the cost of silver per sample is reduced to less than 


one penny. 
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the Hilger spectrum projector (20). Con- 
stituents present in small amounts are 
determined from the arc spectrogram, which 
also gives a general impression of the main 
alloying elements. Relevant comparisons 
will be found in Table II. In order readily 
to identify spectrum lines, a complete map 
of the are spectrum from 2000 to 5000A 
has been prepared. On it are recorded the 
spectra of iron and copper and the positions 


stare! te Pete’ 


Up’ IN OPTICAL AXIS OF 
EIss QU 24 SPECTROGRAPH 


of the most sensitive lines of the common 

elements. For convenience, the map is 

Taste II—Visual Comparison of Trace Elements from 

Are Spectra 

Si 2881-578 visible at 0-02 per cent 

Mn 2933-063 visible at 0-03 per cent 

Ni 3414-765 visible at 0-01 per cent equal to Fe 
3415-53 at 0-04 per cent 

Cr 3593-488 visible at 0-01 per cent 

Mo 3170-347 visible at 0-01 per cent 

W 2397-091 and 4008-753 barely visible at 0-1 per cent 

V_ 3183-982 barely visible at 0-01 per cent 

Ti 3088-025 visible at 0-05 per cent 

Co 2424-930 visible at 0-03 per cent 

Cu 3273-962 visible at 0-01 per cent equal to Fe 
3276-47 at 0-03 per cent 

Al 3961-527 and 3082-155 barely visible at 0-01 per cent 
(Co interferes) 

Zr 3273-047 and 3496-210 quite dense at 0-1 per cent 

Sn 3175-019 visible at 0-05 per cent equal to Fe 
3175-45 at 0-1 percent 


divided into twenty slightly overlapping 
sections, two of which are shown in Fig. 4 


EVALUATION OF SPARK SPECTROGRAM 


The densities of the spectral lines in the 
spark spectrogram are read on a Zeiss 
microphotometer, operating at a magni- 
fication of x21, with a slit width and length 
of 0-25mm, and 2-0cm respectively. The 
density of the lines may be read directly, 
using the density scale, or may be calculated 
from the log. incident/transmitted light, 
using the arithmetic scale. {[f the Hilger 
microphotometer is used (magnification x 10, 
slit width 0-15mm), it is necessary to make 
this calculation. 

With the clear emulsion reading adjusted 
to full-scale deflection on the instrument, 
the densities of an element line and its 
associated iron lines are read consecutively. 
Suitable lines are given in Table IIT. 

The densities obtained for the associated 
iron lines of an element are used in con- 
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junction with their index values to plot a 
density/element per cent content curve. 
From this curve is read the percentage ele- 
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The percentages of other elements present 
are similarly read and calculated. 
As a separate graph is required for evalu- 





Fic. 3—-SMALL SAMPLES MOUNTED ON 


ment corresponding with the density of the 
element line. For instance, recently, when 
Taste III 
Internal std. Index 
Fe 2304-729 at 0-55% C 
C 2296-89 equals < Fe 2295-9 at0- 10% . (ex) 
| Fe 2294-612 at 0-40% C 


Analysis line 


Fe 2518-101 at 0-96% Si . 
Si 2516-123 equals ~ Fe 2515-105 at 3-00% 4 (ex) 
Fe 


2513-330 at 0-25% S 
3476-704 at 1- 9%: Min (ex) 
3471-300 at 0-35% Mn 
3468-848 at 0-66% Mn 
3533-202 at 1-20% Ni 
3526-500 at 4-30% Ni 
3513-820 at 2-55% Ni 
3413-135 at 1-23% Cr 
3407-461 at 3-00% Cr 
3404-359 at 0-65% Cr 
2819-294 at 0-14% Mo 
2813-613 at 0-47% Mo 
2813-288 at 0-80% Mo 
3096-296 at 0- oe & V (ex) 


e 
Mn 3474-040 equals < Fe 
Ni 3515-054 equals < Fe 


Cr 3408-765 equals ; Fe 
Fe 

( Fe 

Mo 2816-154 smnte 4 Be Fe 


‘Fe 


3091-578 at 0-09% 
V 3102-299 equals 1 Fe Fe 3083-742 at 0-18% y 
| Fe 3077-168 at 0-5% V_ (ex) 
Fe 3286-755 at 0-26% Cu 
Cu 3273-962 equals < Fe 3277-346 at 0-12% Cu 
Fe 3258-773 at 0-68% Cu 
Tentative :-— 
Ni 3515-054 equals Fe 3565-381 at 16-5% Ni 
Fe 3440-610 at 6-5% Cr 
Cr 3408-765 equals <~ Fe 3565-381 at 10-7% Cr 
_Fe 3570-097 at 18-5% Cr 


evaluating a spectrogram from a stainless 
steel for chromium content, the following 
densities were measured. 


Spectral line Density 
Fe 3440-610 ... 0-860 
Fe 3565-381 ... 1-02 
Fe 3570-097 ... 1-26 
Cr 3408-765 .. 1-10 


Fig. 5 shows the 


curve obtained by 


plotting the densities of the above iron 
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Drawn from density readings of iron lines on a 


spectrogram of stainless steel. 


FiG. 5—-ANALYTICAL CURVE 


lines against their index values obtained 
from Table III. It will be apparent that 
as the chromium line 3408-765 has a density 
of 1-10 the chromium content of the steel 
is 13 per cent. 


(ENLARGED) 


SiLveR Rop ELECTRODES 


ating each element, considerable time is 
saved by employing a simple plotting board 
and celluloid curves. 

Index value may be defined as the element 
content which provides its own selected 
line with a density equal to that of the 
associated iron line. The index values 
given in Table III have been obtained by 
drawing log. ratio/element per cent curves 
from spectrograms of standard steels. The 
element content corresponding with the 
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tain to specific instruments. Slightly dif- 
ferent values may be anticipated with other 
instruments. 


ACCURACY 


The accuracy of this technique falls shor: 
of that obtained on large samples of stec! 
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Drawn from deflection readings of line pairs in’spectro- 
grams of a series of standard chromium steels. 


PER CENT 


FIG. 6—-LOG. RATIO/ELEMENT 
CURVES 


by the standard superimposed method. 
It is, however, suitable for sorting and iden- 


TaBLe [V—Reproducibility of Results from Twenty Samples 











Cc Si 
Average of 20 0-395 0-29 
Highest figure byt kas. ote cc) 0-35 
Lowest figure eee ee le 0-25 
Standard deviation ee a 0-052 0-032 





point where the curve intersects the zero 
log. ratio axis is recorded as the index value. 
Some typical curves for high chromium steels 
are illustrated in Fig. 6. 

Provided instrument settings and condi- 
tions of excitation are maintained, such 
index values remain reasonably constant. 
They are to a large extent independent of 
small variations in exposure, plate emulsion, 
and processing. 

The index values cited in Table III apper- 


3100 ~ 





par ie 


hm BEN 
r 


al A 


in Ti Sb Cu 


Tao 


"ca Sn Sb AG 


# r . cu 


aunt IM) 





Fic. 4—-TwWo SECTIONSY OF SPECTRUM MAP 


| vn | Ni | Cr Mo V Cu 
; $$ $$} ——$_ |__|. 
0-58 | 3-25 | 0-69 | 0-325] 0-20 | 0-14 
0-65 | 3-45 | 0-75 | 0-34 | 0-22 | 0-15 
0-55 | 3-10 | 0-65 | 0-30 ‘19 | 0-13 
0-030 | 0-10 | 0-034 | 0-014 | 0-009] 0-008 





tification purposes; for instance, it is pos- 
sible to differentiate between :— 


Carbon 0-1, 0-5, 1-0 percent 
Silicon 0-02, 0-1, 0-3, 0-6, 1-0, 2- 0 per cent 
Manganese... 0-03, 0-2, 0-5, 1-0, 1- ew 
Nickel... 0-01, 0-5, 1-0, 2-0, 3-0, 4-0, 8-0, 15-0 
eet 
Chromium... 0-01, 0-5, 1-0, 2-0, 3-0, 13-0, 18-0 
per cent 
Molybdenum 0-01,0-1,0-2,0-5, 0-8 per cent 
Vanadium... 0-01,0-1,0-2,0- a 
Copper 0-01, 0-1, 0-2, 0-3, 0-5 percent 
Drillings and cuttings taken from fifty- 
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five samples, of which the chemical analyses 
were available or have since been obtained, 
have been analysed by this technique. 
Of 335 determinations checked only two 
deviated from the limits indicated above. 

In another experiment twenty cuttings 
of dimensions j,in X 4,in x 0-0lin were taken 
from a sample of steel. These were mounted 
individually on silver and exposed. The 
exposures were made on four plates at dif- 
ferent dates, five spark spectrograms being 
recorded on each plate. The reproducibility 
obtained on the twenty analyses is shown 
in Table IV. 


SumMARY AND APPLICATIONS 


A spectrographic method has been de- 
scribed for the analysis of steel samples 
weighing as little as 0-005g, all the usual 
elements being determined with the excep- 
tion of phosphorus and sulphur. 

At the present stage of development it is 
possible to analyse most of the low-alloy 
and stainless steels. No reason is seen why 
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the range should not be extended to include 
high-speed steels containing up to 20 per 
cent tungsten, although alternative element 
lines and index values may be necessary. 
It is doubtful whether the complex spectra 
of high cobalt-bearing steels are sufficiently 
resolved by the QU24 spectrograph for the 
method to be applied. 

It is desired to thank the Superintending 
Scientist, Bragg Laboratory, for his interest 
and encouragement, and to acknowledge 
the help and co-operation of the staff. 
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Metal-Clad Single-Break Switchgear 


W. have received brief particulars of the 
‘‘ FTE-5 ” metal-clad switchgear recently 
developed by Cooke and Ferguson, Ltd., Open- 
shaw, Manchester. One of the photographs 
reproduced on_ this 
page shows the general 
arrangement of the 
unit, which  incor- 
porates a horizontal 
single-break oil circuit 
breaker developed and 
fully tested for short- 
circuit ratings up to 


1000MVA, 33kV and 
1200A normal current 
rating. 


This design embodies 
the advantages of 
single-break operation, 
including reduced are 
energy on short-circuit 
operation, reduced con- 
tact maintenance, elim- 
ination of electro-mag- 
netic effects, and fmin- 
imising of mechanism 
operating requirements. 
Full accessibility for 
maintenance is  pro- 
vided by the removable 
tank, the facility for 
inspecting and changing 
contacts (as illustrated) 
without interfering with 
arc-control devices, and 
the retention of the 
well-proved feature of 
vertical isolation. The 
circuit breaker oil con- 
tent is about one-third 
of that required for 
the conventional round- 
tank, double-break cir- 
cuit breaker. The con- 
struction of the circuit 
breaker is such as to 
economise on bushing lengths, thus providing 
great strength and rigidity at the contacts 
whilst retaining the usual creepage lengths in 
air and under oil. Although the circuit breaker 
is extremely compact and the oil content 
reduced, electrical clearances are maintained 
equal to those obtained on the bulkier double- 
break circuit breaker and the unit centres are 
3ft 9in. 

All bushings and bus-bars on the unit are 
of Bakelised paper condenser construction with 
testing connection brought out to a testing 
terminal board accommodated in the unit 
instrument panel. Telephone type jacks incor- 


1000 - MVA, 





porated in a mimic diagram panel permit 
bushing testing to be carried out whilst the unit 
is in commission with suitable Schering Bridge 
equipment ; alternatively, these tests can be 


33-KV METAL-CLAD SWITCH UNIT 


carried out with the equipment isolated and dead. 

In the equipment illustrated provision can 
be made for two kinds of current transformer 
accommodation. First, the current trans- 
formers can be oil immersed in the vertical 
connection chamber above the feeder spouts, 
simplifying access and removal by breaking a 
feeder connection and removing the plug-in 
type current transformer bushing. Alterna- 
tively, split cores can be provided around the 
cable box bushings allowing the removal of 
current transformers while the unit is in service. 

An interesting device is the circuit breaker 
raising and lowering interlock scheme which also 
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controls bus selection. A single interlock 
control is mounted on the left of the circuit 
breaker panel (as shown in our first illustration). 
This control consists of a multi-position switch 
which serves to lock the circuit breaker 





REMOVAL OF CONTACT ASSEMBLY FOR! 
INSPECTION 
manually in front or rear bus-bar positions ; 
to control the raising and lowering motor 
circuits ; to ensure that operation of the circuit 
breaker can only be carried out when it is fully 
plugged into the unit or removed to the fully 
lowered position, and to prevent raising or 
lowering of the breaker when it is closed. When 
the circuit breaker is raised to the plug-in 





SELF- ALIGNING COUPLING BETWEEN 
LIFTING NUTS 


position, it becomes automatically secured 
rigidly to the unit structure. 

Shutter gear is fully automatic and the 
shutters cannot be opened by hand except by 
the insertion of a special key ; each individual 
three-phase set of shutters can be locked, open 
or closed, if desired. Shutters are mechanically 
reclosed and locked when the circuit breaker is 
withdrawn from the unit spout insulators. 
Voltage transformer shutters operate in a 
similar manner. 

On the multiple-screw lift incorporated in 
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this kind of unit the correct alignment of the 
lifting screws has caused considerable difficulty 
in the past. This difficulty has been success- 
fully overcome by securing the large lifting 
nuts to a floating self-aligning fixture (as illus- 
trated) with a transfer slide adjustment on each 
unit, thus eliminating the necessity of very 
accurate adjustment and ensuring smooth 
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reduced, but their severity must inevitably 
increase with the increasing use of electricity. 
It will therefore be necessary to do everything 
possible to improve the speed and selectivity of 
discriminative protective devices. 

The key item of the protection is the circuit 
breaker. Circuit breakers have been immensely 
improved by the research work of E.R.A. and 


Circuit Breaker Tests 
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Operation | First | Symmetrical R.M.S. voltage duration, 
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3B wee = 20-1 : | 18-2 1-9 

. | 





raising and lowering of the circuit breaker under 
the worst conditions. 

All oil and compound-filled chambers are 
light alloy castings, the dominating conditions 
in the use of such castings being that the metal 
should not be inflammable and that its melting 
point should-be far in excess of the flash-point 
of the filling media. These conditions being 
fulfilled, full use can be made of the oil-tightness, 
good machinability and lightness which are 
characteristics of certain light alloys. 


Crrcuir BREAKER PERFORMANCE 


The accompanying table shows short-circuit 
performance values obtained under test condi- 
tions at maximum plant severity in accordance 
with B.S. 116/9937, Part II, for 1000MVA, 
33kV and 750MVA, 22kV. It will be noticed 
that the maximum arc duration is only three 
half cycles, which enables a total breaking time 
of 0-08 seconds to be obtained on the circuit 
breaker. During short-circuit tests, the maxi- 
mum cushion pressure recorded in the circuit 
breaker tank was less than 40]b per square 
inch. It is stated by the makers that damage to 
sliding contacts during complete short-circuit 
certification was nil and that electromagnetic 
effects were not apparent. 





Research and Electricity Supply 


THE current issue of British Electricity* con- 
tains an article by Mr. C. W. Marshall, Deputy 
Chief Engineer (Research) of the British Elec- 
tricity Authority, in which the author sum- 
marises his personal views on future research 
work concerned with electricity supply. In 
the belief that these views are of considerable 
general interest, we reproduce, herewith, ex- 
tracts from the article. 





The older members of the supply and manu- 
facturing industries witnessed two revolutionary 
changes, the supplanting of the reciprocating 
steam engine by the turbine, and of the air 
breaker by the oil breaker. It is by no means 
impossible that similar major changes will take 
place in the same domains, but the probabilities 
are that they will be evolutionary rather than 
revolutionary. 

In spite of all improvements in design, con- 
struction and maintenance, it is impossible to 
prevent faults from happening on supply 
systems. Their numbers can and will be 
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the combined research and development of 
leading switchgear manufacturers. They are 
approaching perfection in performance in 
respect of speed, reliability and rupturing 
capacity. 

Relaying, which is equally important as far 
as discriminative and sensitive action is con- 
cerned, is not so well developed. The B.E.A. will 
play a supplementary part in the work which 
remains to be done to raise the efficiency from 
its present value of 95 per cent to something 
nearer 100 per cent. The general objective is 
to clear all faults within 0-1 second ; a difficult 
and expensive programme is envisaged, but the 
benefits to be derived will fully justify this. 

At present the researches which appear to 
be most easily segregated for assessment in com- 
mercial terms are :—(1) The gas turbines at 
Dunston and Salford, (2) the district heating 
experiment in Pimlico, (3) developments in 
insulator voltage distribution control, (4) air- 
driven generators, (5) accumulators. 

Of these items, (4) and (5) are selected as 
illustrative of specific researches because of their 
comparative novelty and interest, rather than 
for their immediate commercial possibilities. 

The B.E.A. are arranging to install a 100-kW 
air-driven generator on the coast of Cornwall, 
with a view to assisting in a general research on 
wind power and energy. The principal objec- 
tives of this experiment are first to ascertain in 
unequivocal fashion what power and energy 
can be obtained from the wind at a point where 
the expectations of high productivity are good ; 
secondly, to obtain first-hand experience of the 
characteristics of a wind-driven generator of 
sufficiently high capacity to provide a basis of 
design for larger machines (the optimum capa- 
city of a wind generator is considered, on the 
basis of theory and experience in U.S.A., to lie 
between 1000kW and 2000kW); thirdly, to 
explore the effects of local topography on output. 

Smaller wind-driven generators, 10kW and 
below, will be used for supplementary experi- 
ments with the same general objectives. The 
propellers for these small generators will be 
tested in wind tunnels so that the maximum 
efficiency can be attained. It is hoped that the 
small machines may prove of service in giving 
supplies of electricity to remote houses or 
villages in wind-swept regions. 

Features which justify a considerable degree 
of optimism as to the outcome of the wind 
experiments are the high average wind velocity 
along the West Coast of the British Isles, and the 
ease with which the energy generated can be 
absorbed by the national electrical system. 
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There are many difficulties to overcome both 
on the air and the electrical sides. On the air 
side the main problem of finding the propellor 
form which gives the maximum power and 
energy output at average velocity of wind is 
associated with the essential requirement of 
having sufficient structural strength to wit)i- 
stand gust velocities of over 100 m.p.h. with 
minimum expenditure of material. The elec. 
trical problem is broadly to supply active and 
reactive power, which varies rapidly, to the 
receiving system without causing excessive 
voltage variations or instability. 

There is the ultimate overriding requiremeiit 
that the cost of the energy delivered will not be 
greater than that of the fuel component of 
energy delivered from thermal stations to th 
same point. The value of power as distinct 
from energy from wind-driven generators is 
deemed to be zero. 

Electrical accumulators or batteries are 
generally deemed to have stagnated for a very 
long period. This conception of the position is 
not only unfair to those engaged in the battery 
manufacturing industry, but is also incorrect. 
The lead battery has been improved greatly in 
efficiency and durability by its application to 
engine starting and electrical traction. The 
fact that there are 12,500 battery vehicles in 
use in Great Britain is the best indication that 
there has been considerable successful develop- 
ment of the battery in recent years. The vastly 
greater number of internal combustion engined 
vehicles equally indicates the need for further 
improvement in batteries. 

As a conclusion, an attempt will be made to 
indicate the magnitudes of some of the major 
technical problems which confront the B.E.A. 

In the generating stations there is about 
11 million kW of plant with a_ global 
efficiency of 21-5 per cent. More than 1500 
boilers and 700 turbo-alternators are involved 
and the average efficiency can be brought to 
26 or 27 per cent without departure from con- 
ventional methods. The research work during 
that development period should show what 
action will be most effective in the next stage. 

In transmission, the present 132-kV_ inter- 
connection strengthened by a few 300-kV lines 
will maintain service until research reveals 
whether A.C. at, say, 400 kV D.C. at a voltage 
of that order, or some other solution should be 
introduced. There will be over 350 132-kV 
switching and transforming stations with 7000 
circuit miles of transmission at 66kV and 
above. It is tempting to revert to the facile 
solution of segregating sections of network with 
@ maximum generating capacity of, say, 
5000MW, and it is possible that more exact 
knowledge of methods of extending transmission 
capacity at that voltage will delay the intro- 
duction of higher voltages than 132kV on any 
extensive scale. Whatever the future holds in 
that direction, feelers must always be put out to 
investigate possibilities of developments not 
covered by everyday experience, and it is with 
such feelers that research will be intimately 
concerned. 


———_>———_ 


Hydro-Electric Schemes in 
Central Scotland 


Two new schemes for the generation of 
electricity in Perthshire have been confirmed 
by the Secretary of State for Scotland and laid 
before Parliament. They are the Gaur project 
and the Lawers project, which are constructional 
schemes Nos. 15 and 18 respectively in the 
programme of the North of Scotland Hydro- 
Electric Board. 

The Gaur scheme involves the construction 
of a dam 335ft long and 45ft high at the east 
end of Loch Eigheach, and a pipe-line 200 yards 
long to a power station with an installed capa- 
city of about 6000kW. The scheme should 
produce an average annual output of about 
17,000,000 units, and the estimated cost of 
construction is £650,000. A full description of 
this scheme was given in THe ENGINEER of 
October 24, 1947. 

The Lawers scheme will make use of Lochan- 
na-Lairige where a storage reservoir for a 
catchment area of 174 square miles will be 
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formed by the construction of a dam 130ft 
high. Water will be conducted by pipe-line 
and pressure tunnel to a power station with an 
installed capacity of 30,000kW, operating 
under a head of 1362ft, built near Finlarig, at 
the western end of Loch Tay. The average 
annual output of this scheme is estimated at 
71,000,000 units and the cost at £2,850,000. 
The scheme was described in detail in THE 
ENGINEER of June 25, 1948. 





Steel Road and Rail Bridges 


We, have recently received the Code of 
Practice for Simply Supported Steel Bridges, 
published jointly by the Institution of Civil 
Engineers and the Institution of Structural 
ingineers. This report was prepared by a 
joint committee of the two Institutions, under 
the chairmanship of Dr. Oscar Faber, and its 
scope includes both road and railway bridges 
of spans up to 300ft. 

The report gives a comprehensive guide to 
design practice under the main headings of 
Loads and Stresses, Details of Construction, 
Plate Girders, Truss Girders, Materials, Work- 
manship, and Inspection Weighing and Ship- 
ping. Points of particular interest in the report 
include recommendations concerning loading, 
impact, longitudinal forces due to braking and 
tractive effort on road bridges, wind pressure, 
and working stresses in mild steel. Reference 
is made to research carried out for the committee 
on the subject of wind pressures, which is 
contained in a separate publication entitled 
“The Wind Resistance of Lattice Girder 
Bridges,” by E. Ower, also issued jointly by the 
two Institutions. The Code of Practice for 
Simply Supported Steel Bridges may be ob- 
tained from either of the Institutions at a price 
of 3s. 6d. 





Continental Engineering News 


Mobile Power Stations in Spain 

In 1945 the Spanish Government 
purchased ten mobile thermal power stations 
from Great Britain with the object of reliev- 
ing the shortage of electrical energy prevailing 
at that time. These stations, which are fed 
with fuel oil, were built at the Metropolitan- 
Vickers Works, Manchester. Their delivery 
to Spain presented many difficult problems 
owing to the weight and the size of wagons 
necessary to carry them. Five of the stations 
have a capacity of 2500kW, four a capacity 
of 5000kW, and one a capacity of 1000kW. 
Most of the mobile stations are operated by 
the Empresa Nacional de Electricidad, §8.A., 
and two stations are situated in the Asturias, 
where their role is to supply power to the mines 
of that area. Mobile stations are carried by 
means of three wagons, a boiler wagon, a genera- 
tor wagon, and an auxiliary wagon, for the 
5000-kW stations, and two boiler wagons and 
one generator wagon for the 250(?-kW stations. 
During the periods of drought, Spanish mobile 
power stations produced 500,000kWh of energy 
per day. In 1947 they considerably relieved 
the energy shortage, estimated at some 
350,000,000kWh, by supplying about 
100,000,000kWh. The efficiency of the mobile 
power stations may be considered as satis- 
factory and their operating cost rather low. 


Hydraulic Works in Turkey 


According to the periodical, Travauz, 
the Hydraulic Service of the Turkish Ministry 
of Public Works is engaged in important works 
destined to increase power supply, to irrigate 
plains, to improve the supply of drinking water, 
and to drain marshes. In twelve years the 
Turkish Government have spent about 
£11,000,000 on this scheme. In the Susurluk 
basin (Sea of Marmora) about 2440ft of quay 
walls have been built on the River Kemal 
Pasha to protect the Kemal village against the 
floods, and a spillway dam has been built on 
the Susurluk River. In the Aigean Sea area, 


two dams have been erected on the Gediz 
River and its tributary, Koum-Tchay, which is 
now linked with the Marmora Lake by a flood 
diversion channel, 


8 miles long. In the 
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Black Sea area, the drainage of some 62,500 
acres of marshes constitutes the main object 
of the works undertaken in the Yeshilirmak 
basin. The Choubouk dam forms another 
notable plant, which will supply Ankara with 
about 4,000,000 cubic yards of drinking water 
a year. In addition various works are under 
construction for the irrigation of the Erzindjan 
plain in the Euphrates basin. 





Technical Reports 


The Fatigue of Bolts and Studs Under Combined 
Bending and Tension: Survey of Existing Data. 
By A. M. Baxter, M.Sc., A.R.T.C., A.M.I.Mech.E., 
A.M. Inst.N.A. Report No. 2, British Shipbuilding 
Research Association.—A brief survey is made of 
penny Ber peng on the fatigue of bolts and 
screw ti ; the various factors affecting fatigue 
stength are listed and the information on each is 
reviewed. It is concluded that the available 
information in several instances is meagre and 
requires amplification. In particular, the need for 
information on the fatigue properties of much larger 
specimens than have hitherto been used is evident, 
and it is suggested that this is an important line for 
future research. The improvement in endurance 
obtained by using bolts which had the diameter of 
the bolt body less than the diameter of the threads 
also needs further investigation, using larger 
specimens. The effect of various thread contours, 
the effect of high temperatures and the selection of 
the best materials for nut and bolt are factors which 
also appear to require further investigation. 

The interrelation of the problem under discussion 
(Research Item M5) and Research Item M4 which 
concerns the load distribution along nuts, is pointed 
out; and it is suggested that the two problems 
should be taken together when the detailed research 
programmes are considered. 





The Distribution of Load Along Nuts, with 
Particular Reference to Heavy Loads: Survey of 
Existing Information. By A. M. Baxter, M.Sc., 
A.R.T.C., A.M.I.Mech.E., A.M.Inst.N.A. Report 
No. 3, British Shipbuilding Research Association.— 
Existing information is surveyed and the present 
state of knowledge summarised. The results of both 
experimental and theoretical investigations show 
that the load is concentrated towards the base of 
the nut and that slight yielding of the threads is 
beneficial to the load distribution. Recent theo- 
retical work by D. G. Sopwith provides a means for 
calculating the load distribution under static con- 
ditions of loading. Most screw thread failures, 
however, occur under conditions of fatigue loading, 
and little is known of the effect of slight yielding of 
the threads upon the fatigue properties of the nut 
and bolt. Moreover, absence of information on the 
“size effect” in fatigue testing limits the value of 
existing data. Systematic investigation is needed to 
determine the best shape of nut, the best form of 
thread, the best combination of nut and bolt 
material, and the effect of clearance and workshop 
finish. It is suggested that further investigation 
should take the form of fatigue tests on large-size 
nuts and bolts and that consideration should be 
given to the development of a machine for this pur- 
pose. Items M4 (Distribution of Load Along Nuts) 
and M5 (Fatigue of Bolts Under Combined Bending 
and Tension) on the research programme are con- 
sidered to be closely related to one another, and it 
is suggested that they should be considered together 
when drawing up a detailed programme of research. 





The Expansion of Boiler Tubes into Tube Plates : 
Survey of Existing Information. By A. M. Baxter, 
M.Se., A.R.T.C., A.M.I.Mech.E., A.M.Inst.N.A. 
Report No. 5, British Shipbuilding Research 
Association.—The practice of expanding tube ends 
into the tube plates of water-tube boilers has been 
adopted generally as the most convenient method 
of making the joint. Until recently very little 
attention has been paid to the stresses involved, 
but the rigorous conditions imposed by high working 
temperatures and pressures have led to a more 
scientific approach. The expanding operation pro- 
duces a very complex stress system, which renders 
theoretical analysis difficult. Two recent theo- 
retical investigations are summarised, which, 
despite the simplifying assumptions necessary, lead 
to results in fair aggrement with certain experimental 
results. Many factors influence the expanded joint, 
and experimenters have investigated the effects of 
such variables as (a) number of rollers in the 
expanding tool, (6) width of tube seat, (c) condition 
of surfaces, (d) design of joint, (e) measurement of 
optimum expansion. Published information on 
these experiments is described and discussed. It is 
concluded that, although much information of a 
practical nature is available, there is a need for more 
scientific knowledge of the stresses involved, and it 
is suggested that experiments with electric strain 
gauges would provide useful information. 
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U.S. Defence Preparations 
(By Our Naval Correspondent) 


To those who have studied the operations 
in the Pacific in the recent war, in which air- 
craft carriers played such an important part 
the order to discontinue work on the new 
United States 65,000 ton super aircraft carrier 
came as @ surprise and disappointment. It 
is clear, however, that this unexpected decision 
was the outcome of the large addition to the 
air estimates, as proposed by the President, 
which the House of Representatives made 
last month when approving a defence budget 
of nearly £4,000,000,000 for the fiscal year 
1949/50. The President had proposed main- 
taining an Air Force of forty-eight fully operat- 
ing combat groups, but the House increased 
this number to fifty-eight, the additional cost 
to be found by cuts in the estimates for the 
Navy and Army. 

Allied air supremacy should do much to 
prevent the countries of Western Europe 
from being overrun in the early stages of a 
war and as the U.S. Air Force would be brought 
into action without delay, we on this side of the 
Atlantic, can only welcome this air-minded- 
ness on the part of Congress. On the other 
hand, the President, when framing his pro- 
posals for expenditure on defence, had the 
advice of the U.S. Joint Chiefs-of-Staff, who 
are obviously better able than Congress to 
appreciate the technical considerations in- 
volved, including the value of aircraft carriers 
in increasing the range of a strategical bombing 
offensive. Apart from her ability to launch 
medium range bomber attacks from a position 
close to enemy territory, an aircraft carrier’s 
fighters can provide protection for long dis- 
tance land based bombers where it is most 
needed—over the target area—thus increasing 
their effective range by some 2000 miles. And 
this would have applied particularly to the 
new giant carrier which was to have embodied 
the results of research and development during 
and since the war and to have been capable of 
operating aircraft of the highest performances. 

The view, however, is held among many 
high ranking officers of the U.S. Air Force, 
that the Navy’s assistance is not required for 
strategical bombing—that the modern long 
range, land based bomber proceeds at such a 
height and at such a speed as to be immune 
from attack by fighters. In the words of 
General McNarney, Chief of the Air Materiél 
Command, “the combination of speed and 
altitude has, at least for the present, conferred 
an advantage on the bomber in that age-old 
race between offensive and defensive systems.” 
And this opinion appears to be held both by 
the House of Representatives and by Mr. 
Johnson, the Secretary of Defence, who has 
directed that the thirty-six fleet carriers and 
light fleet carriers which the U.S. Navy now 
possesses are not to be added to for the time 
being. Fortunately, the most recent of these 
carriers, and also the British carriers laid down 
in the war and still under construction—the 
large fleet carrier H.M.S. “‘ Eagle,” should be 
ready for commissioning next year—embody 
the latest developments in facilities for flying 
off and landing on, and are capable of operating 
jet fighters and similar high performance air- 
craft. The aircraft carrier situation is indeed 
at the moment not unsatisfactory and in view 
of the almost constant increase in the weight 
and performance of land based aircraft, the 
decision to discontinue work on the “ United 
States ’—the name which had been suggested 
for the new vessel—may prove in the end to 
have been wise. 

When referring to the defence against bom- 
bers, General McNarney, who was addressing 
the Society of Automotive Engineers in New 
York, gave some new facts about plane- 
launched guided missiles in a review of pre- 
sent and future air weapons. Guided missiles 
now under development, he said, were of four 
kinds—air-to-air, air-to-surface, surface-to-air, 
and surface-to-surface. The last type he asso- 
ciated with ‘‘ pushbutton warfare,” adding 
that problems of guiding such missiles were 
so complicated as to put their use still in the 
somewhat distant future. And the problem 
of defence against them—dguided missiles of 
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the V2 type—was even more complicated. 
Successful defence would probably lie in a 
counter missile of great accuracy capable of 
at least 4000 miles an hour and controllable 
outside the earth’s atmosphere. 

Dealing with the smaller types of guided 
missiles, the General described their use in 
repelling an air raid. Having electronically 
detected the approach of enemy formations, 
the Air Force would despatch high speed 
interceptors. Instead of carrying the con- 
ventional 50-calibre or 20mm guns with an 
effective range of only three or four hundred 
yards, these aircraft would carry air-to-air 
missiles, which could be launched under their 
own rocket power at supersonic speeds against 
targets several miles away. By means of a 
radar homing device within the missiles, they 
will “ track down ” the enemy, even if taking 
evasive action, and, by means of proximity 
fuses, will be detonated when within lethal 
range of the enemy. These plane-launched 
guided missiles, the General added, ‘“ can 
intercept a bombing raid on New York or 
any other American city, which is within the 
realm of possibility this very hour.” As he 
was the first to announce that such missiles 
are actually available, General McNarney 
was no doubt prepared to face the charge of 
inconsistency—had any naval officers been 
present—in thus giving priority of place to the 
fighter. 

The cut of some £30,000,000 in the Presi- 
dent’s estimates for the U.S. Navy is insig- 
nificant in relation to the immense sums voted 
for each of the Fighting Services for the coming 
year, and, apart from the stoppage of work on 
the new carrier, has had little or no effect on 
the Navy’s plans for immediate readiness on 
the outbreak of war. The reserve fleet is now 
laid up at six permanent reserve fleet ancho- 
rages and will eventually number about 2300 
ships. The United States Maritime Commission 
are now engaged in a long-term preservation 
plan for 1900 vessels, of which some 260 are 
to have their working parts “ pickled,” i.e., 
made airtight, by a special method, permitting 
readiness for sea at twenty-four hours’ notice. 
An electrolytic process for giving the bottoms 
of these ships a protective magnesium coating 
in lieu of drydocking is also under trial. 

Another recent announcement by the Mari- 
time Commission is the design which has now 
been approved for a totally new type of standard 
cargo vessel to be massed produced in the 
event of war. It is the successor to the “ Li- 
berty ” ship of the last war and tenders for 
the construction of a prototype of this class 
are to be offered almost immediately. She is 
to have a speed of 18} knots, or almost half as 
much again as the speed of the “ Liberty ” 
ships, and to be of 10,500 tons, with a length 
of 477}ft, and to have about the same cargo 
capacity as her predecessor. Geared steam 
turbines have been chosen for propulsion, 
the diesel unit being discarded on the ground 
of requiring too much engine space and thus 
cutting down cargo-carrying capacity. Though 
intended primarily as a freighter, the design 
provides for adaptation of the basic ship 
either into a troop carrier or a weapons carrier. 
Certain modern ideas of design were deliber- 
ately set aside to enable this adaptation to be 
achieved without difficulty. The five holds 
planned, for example, will each have only a 
single hatch, instead of twin hatches, to leave 
more free space for loading emergency cargoes 
on deck. 





Manufacture of Power Station 
Equipment at West Hartlepool 


WE were recently afforded an opportunity 
to visit the works of Richardsons Westgarth 
and Co., Ltd., at West Hartlepool, and see 
some of the interesting work the company 
has in hand. 

The West Hartlepool works are laid out to 
produce the complete range of equipment 
required for a modern power station—turbines, 
generators, water-tube boilers, condensers, &c., 
and also carry out a certain amount of marine 
work in the form of Foster Wheeler water- 





THE ENGINEER 





tube boilers and Doxford marine engines, 
for associated companies in the Richardsons 
Westgarth group. 

Orders are at present in hand for turbo- 
alternators totalling some 500MW. ‘These 
machines, in addition to a number of standard 
30-MW units, include three 52-5-MW sets for 
the Southwick “B” station at Brighton. 
The machines for Brighton are of the same 
general type as the 30-MW sets but are designed 
for the higher steam 
conditions of 900 lb per 
square inch, 900 deg. 
Fah., and are provided 
with an exhaust area 
sufficient to utilise effi- 
ciently a vacuum of 29in 
Hg at the maximum 
rating. A 60-MW unit 
for Portobello power 
station at Edinburgh 
is in an advanced state 
of construction. It has 
been designed for live 
steam at 1350 lb per 
square inch, 950 deg. 
Fah., with a vacuum 
of 29-lin Hg at the 
maximum rating. As 
this unit isto be installed 
in the space previously 
occupied by a single 
12,500-kW set, the tur- 
bine has been designed 
as @& cross compound 
unit with two 30,000-kW 
alternators. Its very 
large exhaust volume led 
to the adoption of four parallel blade paths 
for the final expansions and in order to keep a 
compact lay-out the four blade paths are built 
into a single low-pressure cylinder discharging 
into a single shell condenser. The turbines 
and alternators made by the company are 
manufactured under licence agreements with 
Brown Boveri and Co., Ltd., of Switzerland. 





L.M.R. Dynamometer Car 
No. 3 


THe London Midland Region of British 
Railways recently completed the construction 
of its dynamometer car No. 3. The main 
designs of this vehicle were prepared before 
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road wheel, which can be lowered on to the 
track, in order to drive the dynamometer 
chart. The dynamometer and recording table 
are of the Amsler hydraulic type. 

The car is divided into five principal com. 
partments, consisting of a small brake end 
(with hand brake column, cooking equipmont 
and storage space). the recording and control 
room, a dark room for the electrical indicator, 
a chemists’ compartment (at present not fitted 





RECORDING AND CONTROL ROOM 


up) and a first-class riding compartment for 
the staff. There is also a lavatory and trailing 
end vestibule. The car is fitted at both ends 
with standard corridor connections. 

The recording and control room, has an instru- 
ment panel fitted with pyrometer and draught 
gauge indicators, &c., a control desk and panel 
which house the master controls for the mobile 
units, the Amsler recording table, and the motor 
generator control panel of the power supply 
needed for the Amsler table and the mobile 
unit control. A five-unit motor generator set 
and suitable batteries are carried under the 
car amidships and one axle of the trailing bogie 
drives a large generator. 

The Amsler table records upon a roll of 
paper driven by the road wheel on a distance 
basis. Drawbar pull is obtained directly from 
the pressure in a hydraulic cylinder, and pull 
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his retirement by Sir William Stanier and 
were finalised by Mr. G. H. Ivatt, the chief 
mechanical engineer of the London Midland 
Region. Its construction was commenced 
before the war but was deferred owing to the 
outbreak of hostilities. 

The new dynamometer car, photographs of 
which we reproduce, is designed for the dual 
purpose of carrying out variable speed testing 
on service trains, and of working in conjunc- 
tion with the mobile testing units for constant 
speed testing. 

The vehicle, which is 60ft long and weighs 
40 tons, is carried on two four-wheeled bogies, 
the leading one of which also incorporates a 


and distance are integrated mechanically to 
give the work done. Differentiating mecha- 
nisms are employed in conjunction with a 
constant speed drive to give train speed and 
horsepower. Other indications on the chart 
are wind speed and direction from the anemo- 
meters, and time and location markings. 

The exterior appearance of the vehicle is in 
keeping with the standard L.M. Region carriage 
stock, the body consisting of steel panels on 
a hardwood framework. The window lights 
are glazed flush with the panels and fitted 
with sliding ventilators. The underframe is 
of all-welded steel construction, as also are 
the bogies. 
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Repeater Fuses for Automatic 
Reclosure 


On rural transmission and _ distribution 
systems, where faults may frequently be of a 
transient kind, an automatic reclosing device 
allows continuity of supply to be maintained 
without the necessity of emergency visits to 
remote parts of the system. The ‘‘ Empire ” 
repeater fuse made by Allen West and Co., 
Ltd., Brighton, is a development of this com- 
pany’s “Empire” high-tension fuse, with 
which it is designed to be used as a reliable 
and inexpensive means of automatically restor- 
ing service. 

A typical three-insulator fuse mount is 
shown herewith, before operation (left) and 
after the repeater has operated (right). The 
short fuse on the right-hand side of the assembly 
is a standard ‘“‘ Empire” fuse and the longer 
element on the left is the repeater fuse. The 
latter consists essentially of a fuse element 
connected to a spiral spring within a glass 
tube, which is filled with a non-inflammable 
liquid of high dielectric strength, as is the 


REPEATER BEFORE OPERATION 


standard ‘“‘Empire” fuse. In effect the 
repeater fuse comprises a standard fuse with 
an automatic reclosing attachment. 

Normally only the upper and lower sections 
of the repeater fuse are in circuit. Under 
fault conditions, however, the reclosing con- 
tact travels down inside the upper section 
and, after a definite interval, makes snap con- 
tact internally with the middle ferrule, which 
is connected to the standard fuse. The circuit 
is therefore restored through the standard 
fuse and the lower section of the repeater 
fuse. 

To allow a suitable time delay before restora- 
tion of the service, the repeater fuse is designed 
to give a time interval of approximately two 
seconds, which is non-adjustable. At present 
these fuses are manufactured for the following 
ratings :— 


Maximum Fuse Rating Maximum Voltage 
kV 


Amperes 
aes 6-6 
50 Nas) nae 11-22 
150 an 6-6 
150 4 11-22 
150 eT T. 
_ Repeater fuses are intended for use in con- 
junction with standar 
the corresponding rating. 
It is claimed that this form of automatic 
reclosing gives accurate operation under load 
conditions and therefore offers highly selective 
protection. 


““Empire” fuses of 


Within reasonable limits any 
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number of repeater fuses can be assembled 
together in a single unit to provide the required 
number of automatic reclosures. Experience 
indicates, however, that one reclosure 
meets the usual service requirements and, 
moreover, ensures that dangerous fault con- 
ditions cannot persist. 





An Automatic Thimble-Tube 
Boiler 


AN interesting exhibit shown on the stand of 
Babcock and Wilcox, Ltd., at the British Indus- 
tries Fair by Clarkson Thimble Tube Boilers 
Ltd., of 15, Fetter Lane, London, E.C.4, was 
the fully automatic oil-fired thimble-tube 
boiler, shown in the 
accompanying engrav- 
ing. The boiler is design- 
ed as a self-contained 
unit, having 35 square 
feet of thimble-tube 
heating surface, and it is 
suitable for an output of 


250 Ib of steam per hour at a pressure of 120 Ib 
per square inch. The boiler is of split con- 
struction and when the upper section is with- 
drawn all parts of the heating surface can be 
readily examined and cleaned. The electric 
power required to operate the boiler is extremely 
small, as only two fractional horsepower motors 
are needed to drive the auxiliaries, which are 
intermittent in operation. The total power is 
about 1 h.p. A time switch is incorporated in 
the electric circuit so that the unit will start up 
and shut down at predetermined times without 
any supervision. 

The oil firing equipment comprises a‘‘Selectos”’ 
oil burner made by British Oil Burners, Ltd., 
and it is complete with sequence-operated 
switchgear, an automatic pressure controller, a 
flame failure device and all the necessary 
controls in order to ensure safe and satisfactory 
operation. The automatic feed controller, 
which will be seen on the right-hand side of the 
boiler, is of the twin Mobrey pattern, supplied 
by Ronald Trist and Co., Ltd. A single- 
cylinder, double-acting feed pump supplied 
by the Broadwell Engineering Company is 
used. The control panel accommodates all 
the necessary switchgear and controls and 
was designed and supplied by the Rheostatic 
Company, Ltd., of Slough. Boiler mountings, 
by Dewrance and Co., Ltd., are fitted. The 
boiler is lagged with a 2in thick glass silk 
mattress, which is covered with planished steel 
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cleading. The lagging was manufactured by 
Versil, Ltd. The boiler we have described is one 
of a series designed for output duties of up to 
1500 Ib of steam per hour, but a series of boilers 
of this pattern is made for duties up to 10,000 Ib 
of steam per hour. 





Hydro Electric Plant in Italy 


A GREAT effort is being made in Italy 
to increase the supply of electrical energy. 
In 1947 the overall output of power amounted 
to 22,000 million kWh. It is hoped to increase 
this figure to 30,000 million kWh within four 
years, when the plants now under construction 





AUTOMATIC OJIL-FIRED BOILER 


are completed. An important part of this 
scheme is being carried out by the Societa 
Adriatica d’Elletricita (S.A.D.E.), which is 
entrusted with the construction of plants 
known as the Lumiei, Piave, Val Gallina, and 
Vajont projects. The Lumiei dam, which was 
completed last year, was recently mentioned in 
these columns. The erection of the Piave dam 
is at present well advanced, and works have 
already started at the Val Gallina plant. 
It is hoped that preliminary works on the 
Vajont dam will begin this year. The dam 
on the River Piave at Piave di Cadore is the 
most notable structure of the Piave-Boite- 
Vajont scheme. <A reservoir on the Piave 
containing some 80,000,000 cubic yards of 
water, will be supplied from the Boite, where 
water will be impounded by a small arched 
dam, and led through a tunnel 3-2 miles long 
to the reservoir. From the Piave basin, a 
tunnel 15 miles long and 144ft in diameter 
will lead water to two reservoirs, one in the 
valley of Vajont (a tributary of the Piave), 
and the other at Val Gallina. From Val 
Gallina, two parallel tunnels, 14 miles long, 
will lead to the Soverzene power station, which 
is equipped with four vertical Francis turbines, 
having an overall power of 220,000kW. 

The Piave dam, which is curved in plan, 
will have a developed length of 1260ft and a 
height of 18ft, whilst the thickness at the 
base will be 85ft. 
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Temper Brittleness of Carbon Steels 


Ir has been almost universally accepted that 
plain carbon steels are not susceptible to temper 
brittleness. In tests at room temperature 
many investigators have concluded that little 
or no embrittlement was shown by quenched 
carbon steels as a result of furnace cooling 
from the tempering temperature rather than 
rapid cooling. This conclusion was applied to 
carbon steels low in manganese and phosphorus. 
Grenet found some indications of embrittlement 
in room-temperature tests on a medium-carbon 
steel with 0-6-0-7 per cent of manganese. 
Greaves and Jones found that with steel con- 
taining carbon 0-4 and manganese 0-25 per 
cent slow cooling after tempering caused no 
significant fall in impact value at room tem- 
perature, but with carbon 0-4—0-6, and man- 
ganese 1-2 per cent the impact value of the 
specimen slowly cooled was less than half that 
of the specimen water cooled from the temper- 
ing temperature. Even on the room-tempera- 
ture basis of assessment of temper brittleness 
it is clear that the influence of manganese on 
the susceptibility of plain carbon steels must 
be taken into account. Higher percentages of 
manganese exert a powerful influence on 
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susceptibility as measured by room-temperature 
tests and that influence is shown by even smaller 
amounts of manganese in the presence of 
chromium. 

The method of assessing susceptibility to 
temper brittleness now generally employed 
retains the heat-treatments previously applied 
(quick and slow cooling from the tempering 
temperature, or quick cooling from the tem- 
pering temperature and prolonged heating at 
an embrittling temperature), but the notched- 
bar impact tests are made over a range of tem- 
perature covering the transition from the tough 
to the brittle type of fracture. If the transition 
temperature of the specimen receiving the 
embrittling treatment is higher than that of the 
specimen not given that treatment, the steel 
is considered to be susceptible to temper 
brittleness. If the transition temperature of 
the two groups of specimens is the same, the 
steel is considered to be non-susceptible. 
Hollomon tested this point with a high-grade 
carbon steel of composition :— 

Per cent 


Carbon . 0-395 
Manganese 0-85 
Silicon 0-29 
Sulphur ... 0-018 
Phosphorus 0-009 
Copper 0-085 


with only a trace or 0-01 per cent t of other alloy 
elements. Blanks, }in square, were taken from 
this steel, heated at 835 deg. Cent. for one hour 
and cooled in air, then tempered at 655 deg. 
Cent. for one hour. One set of specimens was 
water quenched from the tempering tempera- 
ture and another set furnace cooled at 4 deg. 
per minute. The impact-value/temperature 
curves were identical within a small experi- 
mental error, indicating non-susceptibility. 
Unfortunately, these results are not conclusive 
because temper brittleness is most clearly 
shown in fully hardened and tempered material 
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Metallurgical Topics 


(i.e., in tempered martensite) and the steel 
used by Hollomon was only air cooled. The 
Brinell hardness of the specimens was 115 as 
water quenched and 108 as slowly cooled after 
tempering. It is now suggested by L. D. Jaffe 
and D. C. Buffum, Jun.,! that plain carbon 
steels are not only susceptible to temper 
brittleness, but that they are more susceptible 
than alloy steels in the sense that the most 
rapid cooling possible after tempering will not 
prevent their undergoing a considerable degree 
of embrittlement. 


THE WoRK OF JAFFE AND BUFFUM 


These two investigators selected for com- 
parison a carbon steel and a nickel-chromium 
steel, details of which are given in Table I 
and made two predictions based on the assump- 
tion that carbon steel is non-susceptible, and 
two predictions based on the assumption that 
it is so susceptible that it passes into the 
embrittled condition even when quenched from 
the tempering temperature. 

If carbon steel is not susceptible to temper 


brittleness, and the alloy steel is, they say : 


(i) Without the embrittlement treatment 
the transition temperatures of the two steels 
will be roughly equal. 

(ii) With the embrittlement treatment the 
transition temperature of the carbon steel will 
be lower than that of the alloy steel. 

The new hypothesis that plain carbon steels 
develop temper brittleness very rapidly (so 
rapidly that they become embrittled even when 
quenched from a high tempering temperature) 
leads the authors to the predictions : 

(iii) Without the deliberate embrittlement 
treatment, the transition temperature of the 
carbon steel will be higher than that of the 
alloy steel. 

(iv) With the embrittlement treatment the 
transition temperatures of the two steels will be 
roughly equal. 

Table I gives composicion and heat-treatment 
of the steels, which were in the form of gin 
round bar, and were heat-treated as specimens 
0-22in square by 2-16in long, this small size 
being necessary in order to obtain uniform 
martensite on quenching the carbon steel. 
The tests were made on half-size V-notch Charpy 
specimens (5mmx5mmx55mm with notch 
lmm deep, root radius 4mm), broken in a 
30mkg Charpy machine. 

The experimental results, shown in Figs. 1 
and 2, may be summed up as giving the follow- 
ing transition temperatures, on the basis of 
50 per cent fibrous fracture :— 


Deg. Cent. 
Carbon steel : 
As quenched and tempered... ... . — 85 
After embrittling treatment... ...... ... — 60 


Alloy steel : 

As quenched and tempered .. 

After embrittling treatment. 

The transition cmmninens of the carbon 
steel is 30 deg. higher than that of the alloy 
steel as quenched and tempered, and, after the 
embrittling treatment, the two differ by only 
5 deg. These results therefore support predic- 
tions (iii) and (iv), from which Jaffe and Buffum 
conclude that the assumption on which these 
predictions were based is correct, viz., that the 
carbon steel was partially embrittled during 
quenching from the tempering temperature, 
but that additional embrittlement (indicated 
by a 25-deg. displacement of the transition 
temperature) was imparted by the embrittling 
treatment. 


—115 
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ProposED THEORY OF TEMPER BRITTLENESS 


Jaffe and Buffum recognise that on the basis 
of their interpretation of these experiments— 
which, it is claimed, are supported by recent 
unpublished work—a complete reversal of 
the present conception of the function of alloy 
elements in their influence on temper brittleness 
would be necessary. They put forward the 
view that temper brittleness may be connected 
with the precipitation of iron carbide from 
ferrite. They suggest that the effect of alloying 
elements on the rate of embrittlement may be 
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similar to their effect on the precipitation 
of ‘ pro-eutectoid’’ carbide from austenite, 
Molybdenum retards the formation of pro. 
eutectoid carbide and retards temper embriti|o. 
ment. Chromium slows down the formation 
of pro-eutectoid carbide, and most other all: ’y 
elements are suspected of acting similarly, 

Therefore, according to the authors, it seers 
likely that all these elements would slow down 
the almost instantaneous development of 
temper brittleness in a carbon steel. ‘ On the 
present hypothesis,” they say, “to explain 
the difference in behaviour of carbon steels 
and of alloy steels, it is not necessary to assume 
that alloying elements play any part in the 
temper brittleness reaction except to retard 
its rate: they need not be contained in the 
precipitate (if any).” They may, however, 
the authors add, “ affect the equilibrium rela- 
tionships perhaps even in such @ way as to 
increase temper brittleness.” 


COMMENTS ON THE PROPOSED THEORY 


To explain temper brittleness in carbon steels 
the authors propose a mechanism depending 
on the precipitation of iron carbide from ferrite, 
i.e., @ process which apparently resembles that 
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generally held to be responsible for the quench- 
age-embrittlement of mild steels. This, then, 
might be expected to afford a closer analogy 
than the separation of pro-eutectoid carbide 
mentioned by the authors. Quench-age- 
embrittlement and temper brittleness are 
distinctly different in several respects.2 A 
great increase in hardness accompanies quench- 
ageing, but is not shown by embrittled temper- 
brittle material. Steel is most susceptible to 
quench-age-embrittlement when in the annealed 
condition, whereas temper brittleness is most 
clearly developed in tempered martensite. 
Manganese and chromium inhibit quench-age- 
embrittlement, but have the opposite effect on 
temper brittleness judged by their practically 
important behaviour at room temperatures, 
though in the authors’ view they also partially 
inhibit the natural susceptibility of carbon steel. 

Displacement of the impact-value/tempera- 
ture curves is characteristic of both these types 
of embrittlement, making their detection 
dependent on the temperature at which the 
impact tests are carried out. 

Jolivet and Vidal used the displacement of 
the transition temperature in the impact-value/ 
temperature curve as an indication of relative 
susceptibility to temper brittleness. They paid 
less attention to the exact temperature of the 
transition, since this was influenced by con- 
ditions of treatment or of test, which them- 
selves involve a displacement of the curves 
for both conditions of the steel, so that factors 
which have no influence on the true reversible 
phenomenon of temper brittleness are liable 
to modify in an important manner its detection 
and measurement by impact tests at a given 
temperature. In this way they were able to 
explain how initial austenitising temperature, 
efficiency of quenching, state of deoxidation of 
the steel, grain size, direction (longitudinal or 
transverse) of test piece, form of notch, &c., 
influenced, not necessarily the susceptibility 
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to temper brittleness, but the possibility of 
detecting it and its extont by tests at a single 
temperature. 

In order to ensure, as far as possible, uni- 
formity of conditions in the two steels used, 
Jaffe and Buffum have controlled such variables 
as grain size and efficient quenching; but in 
view of the probability that the effects of such 
factors fon the actual temperature at which 
the type of fracture changes are to a large 
degree individual to each composition it is 
thought that some doubt may justifiably be 
felt about the validity of the predictions of 
relative transition temperatures, and thus of 





TaBLE I—Comp and Tr t of Steels Used 
Carbon steel, Alloy steel, 
: per cent per cent 
Composition ; 
Carbon 0°47 ... ... 0-39 
Manganese | Orme Sy 
Silicon OTL use ate ODD 
Sulphur 0-037 ... ... 0-028 
Phosphorus... ... ... 0-013 ... ... 0-015 
RO dns, 000, ne. can SR, das: Cao BO 
Chromium “a6) «50: os) SOME Mae oa Cee 
Molybdenum ... OOF 0s vce OOO 
Treatment : 


Carbon steel : 4 hour 815 deg. Cent., quenched in brine. 
4 hour 675 deg. Cent., quenched in brine. 
Half set embrittled ; 50 hours 455 deg. 

Cent., quenched in water. 

4 hour 850 deg. Cent., quenched in oil. 
+ hour 675 deg. Cent., quenched in water. 
Half set embrittled ; 48 hours 480 deg. 

Cent., quenched in water. 

The A.S.T.M. grain size of both steels was 8. 

The hardness of both half sets of carbon steel was 
Rockwell C 19, and of both half sets of alloy steel 
Rockwell C 18}. 
the deductions drawn from the agreement of 
one set of them with the experimental results. 
Basing the assessment of relative susceptibility 
on displacement of the transition temperature 
alone, and leaving aside the predictions as to 
relative transition temperatures of the two 
steels, we should find that Jaffe and Buffum’s 
carbon steel (which contained 0-88 per cent 
of manganese plus chromium) was slightly 
susceptible, with a displacement of 25 deg., 
and the alloy steel rather more so (as would be 
expected on the ordinary view of temper 
brittleness) with a displacement of 60 deg. 
A really susceptible nickel-chromium steel 
has a displacement of the transition temperature 
of 200 deg. or more. Jolivet and Vidal quote 
one example in which the transition tempera- 
ture is raised more than 550 deg. by an 
embrittling treatment. 

The views put forward by Jaffe and Buffum 
appear, at present, to suggest more difficulties 
than they clear up, and the further evidence 
which is promised will be awaited with interest. 
Temper brittleness investigations have been 
largely confined to alloy steels, and further 
carefully planned experimental work on the 
susceptibility to temper brittleness of a range 
of carbon steels is very desirable. 

1 L. D. Jaffe and D. C. Buffum, Jun., ‘“ Temper Brittle- 
ness of Plain Carbon Steels,” Am. Inst. Min. Met. Engrs., 
Technical Publication No. 2482, Metals Technology, 
December, 1948. 

2 R. Harrison, ‘‘ The Age-Hardening of Steels,’’ THE 
METALLURGIST, June 29, 1934, Vol. 9, pages 134-138, 


Alloy steel : 


Electroforming 


THERE has, of recent years, been a consider- 
able extension of the application of the process 
of electroforming or “‘ the production or repro- 
duction of an article by electrodeposition.” 
At one time known as galvanoplasty, it is, of 
course, an old-established method, especially in 
the form of electrotyping or “ the reproduction 
of printing surfaces by electrodeposition.” It 
dates back to 1836, when Warren de la Rue* 
observed that when the copper deposit formed 
on the positive plate of a Daniell cell was 
stripped off, its surface bore the counterpart 
of every mark or scratch on the original. 
T. Spencer and M. H. Jacobif applied the idea 
in 1838 to convert finely engraved designs on 
copper into relief, and so reproduced copper 
engravings. The method was at an early date 
applied to the reproduction of busts, statues, 
historic medals and coins, &c. An impression 
or mould of the original is taken in some plastic 
medium, such as wax, gutta-percha, plaster, 
&e., or in a low-melting-point alloy. The 





* Phil. Mag., 1836, Series 3, Vol. 9, page 484. 
t Phil. Mag., 1839, Series 3, Vol. 15, page 161. 
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surface of the mould is rendered electrically 
conducting by the application of graphite if 
necessary. Copper or nickel is deposited on the 
mould and the electrodeposited shell is stripped 
off, giving an exact replica of the original. The 
main features of the process are common to all 
applications, though there is a distinction 
between electroforming on a mandrel and 
electroforming in a mould. The metals used 
may be copper, iron, or soft, medium or hard 
nickel. 

Several articlest have recently appeared 
giving information about the present uses and 
latest developments of electroforming. One of 
the most informative is that by W. H. Prine,§ 
of the International Nickel Company, in which 
a number of specific applications are described. 

Electroforming may be used to avoid the 
necessity of deep-drawing operations. Fountain 
pen caps are made by depositing metal or alloy 
on stainless steel mandrels machined to the 
inside dimensions of the cap. They may be 
polished electrolytically and only trimming is 
required to prepare them for assembly. With 
a fully automatic equipment, electroformed 
nickel caps can be produced at the rate of 
40,000 per week. Tubes of all sorts can be 
deposited on mandrels of low-melting-point 
alloys, wax, plastics, plaster of Paris, wood or 
stainless steel. The surface of non-conductors 
must be made conducting by a thin coating of 
graphite or metal powder. For dimensional 
accuracy stainless steel is best. The surface film 
on this prevents adhesion, and tubes may be 
removed from the mandrel by a slight rolling 
motion which enables them to be slipped off. 
In case of difficulty, or if even very slight dis- 
tortion must be avoided, Invar mandrels may 
be used. After deposition of the tube the 
coated mandrel is dipped in boiling water, when 
the electroformed shell expands, separates from 
the Invar and drops off. 

Polishing may be avoided in the fabrication 
of searchlight mirrors and reflector signs. 
Nickel and copper are electrodeposited on a 
master glass mould, made conductive by a film 
of silver. When the shell is electroformed to 
the desired thickness it is separated from the 
mould, the silver is removed and the nickel 
surface is plated with a flash of rhodium, 30 
millionths of an inch in thickness, to preserve 
reflectivity. 

Cold rolling may be avoided in the pro- 
duction of thin sheet by electrodeposition on 
large rotating mandrels. The cylinders pro- 
duced are slit longitudinally and flattened into 
sheets. By this method, in contrast with cold- 
rolling methods, thin gauges are cheaper to 
produce than thick ones. Duplex tubes and 
sheets of copper-nickel are produced in a 
similar manner, and the process is extended to 
the manufacture of screens of extremely fine 
mesh with uniform openings. 

The engineering applications of electro- 
forming with most promise of utility are prob- 
ably those in which high production costs and 
delays due to intricate machining can be avoided. 
An example, given by Mr. Prine, is the produc- 
tion during the war of the R.A.F. “* predictor.” 
This unit consisted essentially of a complex- 
shaped cam, which, in conjunction with radar, 
would pick up the flight of the V1 flying bombs, 
compute the line of flight and sight the guns 
to fire to intercept the missile. The cam 
resembled an eccentric truncated cone with a 
spiral effect on the surface. Dimensional 
tolerances were of the order of 0-000lin over 
most of the surface. Production involved very 
great difficulties in machining. A slightly over- 
sized cavity was hobbed out of steel, a machined 
cam placed in the cavity with clearance on all 
sides and one of the low-melting-point lead-tin- 
bismuth alloys was poured into the space 
round the cam. The cam, to the surface of 
which a parting compound had been applied, 
was then removed and nickel was electro- 
deposited on the alloy cavity wall. When the 
electroformed shell had been built up to a suffi- 
cient thickness, it was removed by melting out 





t Amer. Machinist, November 18, 1948, Vol 92, page 
107; The Machinist, April 2, 1949, Vol. 92, page 1603 ; 
E. Mehl: Metal Industry, April 8, 1949, Vol. 74, page 
268. 


§W. H. Prine: ‘ Electroforming Difficult Shapes,” 
Product Engineering, December, 1948, Vol. 19, page 86. 
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the alloy. This procedure produced exact 
duplicates of the master cam at a satisfactory 
rate. 

Though the process of electroforming is old, 
modern improvements in electrodeposition 
technique and in the control of the properties 
of electrodeposited metal have increased the 
importance of electroforming methods and the 
prospects of their further application. 


Direct Hardening of Hot-Rolled Steel 


During the recent war close attention was 
given in Germany to methods of quenching 
hot-rolled steel from the finishing temperature 
of rolling, primarily in order to avoid reheating 
for hardening. The earliest published infor- 
mation about this seems to have been a paper 
by R. Schafer and W. Drechsler’ in 1942. 
They then reported on some tests undertaken to 
ascertain whether it was economically possible 
to harden rolled steels direct from the heat of 
rolling. Carbon steel and alloy steel billets, 
160 by 125mm, were rolled down to 60mm 
diameter round bars and divided into three 
lots on leaving the last pass. One lot was 
immediately quenched in water, the second 
lot was put into a furnace for thirty minutes 
to soak at 730-760 deg. Cent., and then 
quenched in water, the third lot was allowed 
to cool in air and then hardened in the ordinary 
way by heating and quenching. On the evi- 
dence of full mechanical tests and micro- 
structure, it was found feasible to utilise the 
rolling heat for carrying out the hardening 
treatment direct from rolling. The tempera- 
ture at the first pass must be selected to suit 
the composition of the steel and the number 
of passes. The temperature of the last pass 
should be 860-760 deg. Cent.; if vanadium is 
present a wider range is permissible, 880— 
730 deg. Cent. Abridged translations of 
Schafer and Drechsler’s paper appeared at 
the time*. 

Soaking before quenching (as for Schafer 
and Drechsler’s second lot) promotes greater 
uniformity, and A. Schneider*® described a gas- 
fired soaking furnace adjacent to the hot 
shears with a quenching tank immediately 
behind it. The furnace was kept at a tem- 
perature within the range 780-830 deg. Cent., 
depending on the composition of the steel. 
The marked improvement in the uniformity 
of the properties of the bars tested (mostly 
high carbon or chromium-vanadium steels) 
was held to be a complete justification for the 
additional expenditure involved in the upkeep 
of the soaking furnace. 

A little later, O. Kukla, W. Kuntscher and 
H. Sajosch* reported that an improvement in 
impact value of carbon steels (0-16-0-52 per 
cent carbon) and of steels containing chro- 
mium, nickel, molybdenum or vanadium, 
had been obtained by hardening direct from 
the rolling or forging temperature. An inter- 
mediate soaking was, in their opinion, unneces- 
sary. The danger of cracking, due to quench- 
ing the unevenly heated bars, was dealt with 
by withdrawing the bars from the quenching 
bath at temperatures between 150 and 350 
deg. Cent. The hardening of low-carbon steels 
in water, without subsequent tempering was 
successfully developed. 

Recently, F. Bollenrath and H. Kiessler® 
have summarised the different processes for 
heat-treatment from the rolling heat with 
their advantages and disadvantages, and have 
reported on some co-operative work under- 
taken to settle several outstanding questions 
relating to the process. As a result of this it 
has been found that there is no fundamental 
improvement in the tensile properties of steel 
treated direct from the rolling temperature 
in comparison with that treated in the usual 
way. On the other hand the properties are 
comparable, and the economical advantages 
of the method are so great that its further 
extension is recommended. 

1Stahl und Hisen, September 24, 1942, Vol. 62, page 809. 

2D. W. Rudorff : ‘‘ Hardening from Rolling Heat,” 
Iron and Steel, April and May, 1943, Vol. 16, pages 309 
and 343. J. Winning : ‘“ Mill Hardening,” Mechanical 
World, September 3, 1943, Vol. 114, page 259. 

3Stahl und Hisen November 26, 1942, Vol. 62, page 


1002. 
‘Stahl und Hisen, December 17, 1942, Vol. 62, page 
67. 

5Stahl und Hisen, April 28, 1949, Vol. 69, page 287. 
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Industrial and Labour Notes 


Wages in the Engineering Industry 

Proposals for the establishment of a 
new wages structure in the engineering industry 
were discussed last week at the annual con- 
ference of the Confederation of Shipbuilding 
and Engineering Unions at Belfast. The 
matter was raised in the report of the engi- 
neering sub-committee, which was presented 
by Mr. J. Tanner, and which recommended 
six grades ranging from £4 12s. a week for 
cleaners and sweepers to £6 a week plus special 
rates, for the higher categories of craftsmen. 
Intermediately, the report suggested, £4 16s. 
a week for labourers on heavy work; £5 a 
week for men engaged on simple machining, 
with no setting and no responsibility; £5 6s. 
a week for those employed on simple setting 
operations involving responsibility as to sizing ; 
£5 12s. a week for skilled single purpose workers 
and machine operators completely responsible 
for their own work, and £6 a week for skilled 
grades. 

These proposals were submitted some time 
ago to the executive councils of the unions 
affiliated to the Confederation, and their 
replies were considered at last week’s con- 
ference. In addition, a resolution, submitted 
by the Amalgamated Engineering Union, 
called upon the conference to endorse the 
scheme. During the debate, delegates of the 
Transport and General Workers’ Union depre- 
cated the proposals on the grounds that they 
were ‘“‘a thinly disguised attempt to increase 
the differential between the labourer and the 
skilled worker.” The conference, however, 
passed a resolution pledging the Confederation’s 
support to the plan for a new wages structure 
on the lines indicated in the report. 


Proposals for Nationalising Shipbuilding 

At the annual conference of the Con- 
federation of Shipbuilding and Engineering 
Unions, referred to in the preceding note, a 
resolution was passed authorising the executive 
council to prepare proposals “‘for adequate 
public control leadmg up to the ultimate 
nationalisation of shipbuilding, ship-repairing, 
shipping and the major marine engineering 
establishments.”’ The resolution affirmed the 
Confederation’s view that the marine industries 
are vital to the economic welfare of Britain, 
and that measures should therefore be taken 
to improve their efficiency and maintain their 
stability. In addition, the resolution authorised 
the executive council “‘ to approach the unions 
concerned in the shipping industry and to 
discuss with them proposals for the adequate 
public control of shipping.” 


Railway Wages 
It was stated last week that the 
Railway Executive had rejected the revised 
claim put forward by the National Union 
of Railwaymen for a wage increase of 10s. 
a@ week and for overtime payment of time and 
a quarter for Saturday afternoon work. This 
latest claim, it may be recalled, was submitted 
by the N.U.R. following the rejection of a 
request for an increase of 12s. 6d. a week. 
When that request was refused by the Rail- 
way Executive and the two other executives 
employing members of the N.U.R., the matter 
was referred to arbitration on the recom- 
mendation of the Minister of Labour. The 
findings of the arbitration, however, were not in 
favour of the increase being granted. 
Although the Railway Executive has refused 
the claim for a general increase of 10s. it has 
indicated its willingness to consider favour- 
ably—with all the trade unions concerned— 
improving in a moderate way the present mini- 
mum rates of pay. The N.U.R. has stated, 
however, that it could not accept a wage in- 
crease for the lowest paid workers only. On 
the other hand, the Railway Executive has 
pointed out that it must have regard to the 
position of all the railway unions in addition 
to the N.U.R.., as they are all signatories to the 





national agreement covering the rates of pay 
and conditions of service. 

A meeting of N.U.R. officials with the Mini- 
ster of Labour was to take place 
yesterday (Thursday) in order to discuss the 
position which has been reached. In agreeing 
to the N.U.R. request for the meeting, the 
Minister has, of course, made it clear that he 
cannot intervene in the negotiations between 
the union and the Railway Executive while 
joint voluntary machinery is available for the 
consideration of wage claims. 


British Overseas Trade 


Exports of United Kingdom goods 
in April were valued at £137,395,390, the 
lowest fi to be recorded since last Sep- 
tember, and £22,561,166 below the March 
total. April contained only twenty-four work- 
ing days, compared with twenty-seven in 
March, but the daily rate of export was, 
nevertheless, 3} per cent lower than in March 
and 2} per cent lower than in February, 
which also had twenty-four working days. 
Allowing for the rise in prices since 1938, 
the volume of exports in April is estimated 
provisionally at .140 per cent of the average 
in the pre-war year. In the first three months 
of this year the volume average was 156 per 
cent of 1938. 

The total amount of machinery exported 
in April was approximately 70,400 tons and 
was therefore about 10 per cent below the 
high average for the preceding three months 
of this year. The Board of Trade says that 
this reduction was fairly general for each of 
the main groups of machinery and, by value, 
machinery exports totalled £22,082,240. Motor- 
ears and chassis exported in April numbered 
19,450 units, a figure in excess of the first 
quarter’s average. Commercial vehicles and 
chassis at 7182 units were below the average 
for the first three months of the year, and there 
was a noticeable drop during April in the export 
of agricultural tractors, the total being 5057, 
compared with an average in the first quarter 
of 8473. Locomotive exports were well main- 
tained, but the tonnage of ships sold overseas 
in April declined to 26,000 gross tons, and was 
thus below the average of 38,000 gross tons 
maintained during the preceding six months. 
Exports of iron and steel during April amounted 
to 193,000 tons, a total below that of March, 
but higher than the average for the first quarter 
of the year. Coal exports in April totalled 
864,680 tons, compared with 733,862 tons in 
the corresponding month of last year. 

Imports during April were valued at 
£187,535,604, a figure £2,363,983 below that 
of March but otherwise the highest on record. 
During the first quarter of this year imports 
have averaged approximately £179,400,000 
a month, and the Board of Trade’s observation 
on the increase over that figure during April 
is that there were greater imports of raw 
materials. Re-exports last month were valued 
at £5,546,505, and the visible adverse trade 
balance therefore rose to £44,593,7(9, com- 
pared with an average of £21,090,000 over the 
preceding three months. 


The Coal Situation 

In the course of a debate on fuel and 
power, in the House of Commons on Thursday 
of last week, Mr. Gaitskell, the Minister of 
Fuel and Power, seid that coal figures for the 
first seventeen weeks of this year showed that 
output from the deep mines was slightly more 
than 2,000,000 tons above that in the corres- 
ponding period of last year. The improvement, 
he suggested, had come about almost wholly 
as a result of increased productivity in output 
per manshift, and on the technical side also 
very considerable progress had been made. 
Whilst, however, there was a small increase 
in manpower in the mines, there had been a 
2 per cent decline in the number of shifts 
worked. Coal consumption in the first seven- 





teen weeks of the year, Mr. Gaitskell added, 
had increased by 2,000,000 tons compared 
with the corresponding period of 1948. 

As to the prospects for the year as a who's, 
Mr. Gaitskell recalled that the Economic Siv- 
vey had estimated coal production somewhere 
between 215,000,000 and 220,000,000 tons, 
and had put consumption at 198,000,000 to 
200,000,000 tons, leaving exports at 17,000,000 
to 20,000,000 tons. At present, production 
was running at an annual rate of something 
over 215,000,000 tons, but it was clear that, 
unless the output trend improved, it would 
be a very hard struggle both to improve the 
level of consumption, which it was expected 
would take place within the country, and to 
export within our commitments. 


Industrial Safety 


The National Industrial Safety Con- 
ference, organised annually by the Royal 
Society for the Prevention of Accidents, was 
held at Scarborough from May 13th to 15th, 
there being about 450 delegates present from 
all parts of the country. Lord Llewellin pre- 
sided at the conference and in welcoming the 
delegates pointed out that there was still a 
tendency in some quarters to think of industrial 
safety as being largely a matter of propaganda 
and education. It was time to realise that nearly 
every accident was the fault of the human 
element, but that did not mean that it was the 
fault of the particular human being who got hurt. 
The right way of preventing an accident, 
Lord Llewellin suggested, was to make it 
physically impossible by designing the machi- 
nery and plant in such a way that no failure 
of the human element could produce an 
injury. 

Papers presented for discussion at the 
conference included ‘‘ A Managing Director’s 
View of Industrial Safety,” by Sir Charles 
Bartlett, of Vauxhall Motors, Ltd.; ‘‘ Tidi- 
ness as @ Factor in Accident Prevention,” by 
Mr. G. W. Tice, of B.X. Plastics, Ltd.; “‘ The 
Industrial Injuries Act,” by Sir Geoffrey 
King, Deputy Secretary of the Ministry of 
National Insurance; “Safety in Welding,” 
by Mr. H. St. G. Gardner, of Strange, Strange 
and Gardner, Ltd., and “The Engineer and 
Safety,” by Mr. G. W. Clarke, of Standard 
Telephones and Cables, Ltd. 


Management in the Ironfounding Industry 


The Council of Ironfoundry Associa- 
tions has recently held, at Leamington Spa, 
@ management conference, which was attended 
by nearly 100 managers and other executives. 
Mr. N. P. Newman, the newly-elected chair- 
man of the Council, presided at the four 
sessions which covered the subjects of pro- 
ductivity, human relations, amenities and 
marketing. 

The discussion on productivity was intro- 
duced by Mr. C. D. Hunter, who spoke of the 
need for industrialists to adopt improved 
methods for achieving quality and increased 
production. Many leading concerns, he said, 
had instituted a separate function in their 
organisation for that purpose and had reaped 
an adequate reward. Quality and increased 
production, Mr. Hunter stressed, were com- 
plementary, especially in the ironfounding 
industry, where the elimination of wasters 
contributed directly to greater output. Mr. 
Hunter went on to refer to the development 
of work measurement as a means of enabling 
production control to function effectively, 
as a basis for reliable costing and as a method 
of providing an incentive to the workers. 
He emphasised the value of such incentive 
schemes in attaining satisfactory production 
and high morale, but he drew attention also 
to the need for honesty of purpose among 
both workers and management. All time 


studies, he suggested, should be made avail- 
able to the workers. 
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French Engineering News 
(From our French Oorrespondent) 


The provisional programme for allocation 
of coal for the first half of 1949 deals with a 
total of 10,975,000 tons for May and June 
compared with the monthly average in 1948 
of 4,325,000 tons and 5,400,000 tons in 1938. 

In discussions with civil engineers, M. 
Audibert, president of the mines, mentioned 
the French preoccupation with the human 
factor and stressed the necessity for engineers 
to cultivate good relations with mining per- 
sonnel, so that methods and equipment used 
should be chosen with some idea of the reaction 
likely among miners. In this connection he 
recalled the fact that costly mining plant from 
the United States had not produced any 
increase in output in France. 

Owing to the limited coal stocks held by 
industry it was not possible in February and 
March to foresee allocations to branches of 
industry or factories. Reserves will be allocated 
by regional organisers so as to avoid stoppages 
in factories or slowing down of production. 

As from April, 1949, Frerch coal exports 
include 40,000 tons for Spain and 80,000 tons 
for the Saar and Germany. 

* * * 


Orders placed for six new ‘‘ Constellation ”’ 
aircraft will bring the number in service on 
Air France lines to twenty-one. The price 
has not been revealed but it is known that the 
new ‘‘ Constellations’ are sold at about one 
million dollars. 

Speaking at one of the conferences which 
followed the recent Salon International, Monsieur 
Georges Hereil, president of the Union Syndi- 
cales des Industries Aeronautiques, mentioned 
that during the year a number of aircraft 
prototypes had been produced while mass- 
production methods were already contributing 
to the re-equipment of Air France. The 
industry was to play an important role in the 
restoration of the Army Air Force, but already 
there was anxiety in the industry over per- 
sonnel, concentration of factories, reduction 
of research staff, &c. He stressed that the 
future might be compromised by economies 
which were being made to cut costs. Impro- 
visation, he said, however brilliant, could not 
replace experience acquired from work and 
experience. Monsieur Hereil asked that a pro- 
gramme be produced extending over a period 
sufficient to enable the aircraft industry to 
develop and produce important work. 

* * * 

The Ciotat naval shipyard is the only estab- 
lishment in Europe which has adopted American 
prefabrication and mass production methods. 
It has just launched the cargo ship “ Saint- 
Clair,” which comprises ninety-two prefabri- 
cated elements, of which seven weigh between 
30 tons and 45 tons. The third of a series of 
six cargo boats, the ‘‘ Sainte-Maxime,” will 
be launched on August Ist. 

* * * 

A question has been asked in the National 
Assembly on the decision by Electricité de 
France to close three hydro-electric construc- 
tional plants and slow down work on three 
others. This decision will aggravate the 
already serious situation, and if maintained 
it will limit production in 1952 to 37 thousand 
million instead of 403} thousand million kWh. 
The president of the Industrial Production 
Commission has asked the government to give 
Electricité de France the credits needed to reach 
& production of plant for 40} thousand million 
kWh, to demand that production be developed 
by using natural resources as far as possible, 
and to accept a modification of the nationalisa- 
tion law with a view to producing a supple- 
mentary 14 thousand million kWh. 

Thé Minister of Industrial Production agreed 
that it was n to reach and even exceed 
the production of plant for the higher quan- 
tity. On the second point the Minister 
stated he had ordered a programme of con- 
struction for steam generating plants consuming 
only French coal to be drawn up, while he 
agreed that the third proposition would assist 
French economy by enabling industrialists 
to construct electric generating installations. 
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Notes and Memoranda 


Rail and Road 


BrarHurst Viapuct, MoTHERWELL.—The Scot- 
tish Region of British Railways has announced 
that work on the strengthening of Braidhurst 
Viaduct, 1 mile north of Motherwell, is now nearin, 
completion. The viaduct, which carries the main 
lines from Carlisle to Perth over the valley of the 
White Calder, is built entirely of sandstone and 
comprises nine semi-circular arches each of 60ft. 
clear span. Its overall length is 644ft. Since it was 
constructed, ninety-two years ago, the viaduct has 
undergone no major repair, though certain sug- 
gested remedial measures had to be postponed during 
the war years. The present remedial and strengthen- 
ing work now being carried out includes the removal 
of the parapet walls and refuges on both sides of the 
viaduct, the filling in with concrete of the two outer 
voids next to the outer spandril walls, and the 
cleaning down, repointing and provision of suitable 
drainage in the three inside voids. In addition, 
over the whole width of the viaduct, including over 
the outer spandril walls, there is a reinforced concrete 
mat approximately 15in thick, which ties the 
outer and inner spandril walls, and, as well, carries 
the ballast and permanent way. Over each outer 
spandril wall, the concrete has been heightened to 
12in above rail level, the outside face being in Yin 
to 14in blue brick, suitably keyed to the concrete. 
On the outside is a 2ft 6in high tubular handrail. 
A continuous walkway 2ft 6in wide over the whole 
length of the viaduct, both sides, is thus formed. 


Air and Water 


8.B.A.C. Fiyrmse DispLay anp ExXHIBITION.— 
The tenth S.B.A.C. flying display and exhibition 
will be held at Farnborough Airfield, Hampshire. 
The official opening will take place on Wednesday, 
September 7th, admission on which date and on the 
two following days will be by invitation only. On 
Saturday, 10th, and Sunday, September llth, the 
public will be admitted. The latest British civil 
and military aircraft and engines will be demon- 
strated in flight and on the ground. The exhibition 
will show aircraft accessories and equipment. 

“THe AERONAUTICAL QUARTERLY.”—A new 
publication, The Aeronautical Quarterly, has made its 
a ce, with its first number dated May, 1949. 
Published by the Royal Aeronautical Society, with 
the object of giving circulation to papers describing 
progress in some specialised field of activity in aero- 
nautics, it will without question form a valuable 
supplement to the Society’s Journal. Progress in 
aeronautics is greatly dependent on the results of 
researches and on the development of new and 
improved methods of analysis or experimental tech- 
niques. The amount of such work has grown enorm- 
ously during recent years; faster, in fact, than 
means for the dissemination of its results. One of 
the duties of the Royal Aeronautical Society, under 
the terms of its Charter, is “to facilitate the 
exchange of information and ideas amongst the 
members of the Society and others,” and The 
Aeronautical Quarterly is another step in that 
direction. It is edited by a board, with the co-opera- 
tion of leading authorities to act as referees on 
papers submitted for publication. The chairman 
of the board is Mr. W. G. A. Perring, F.R.Ae.S., 
and members are: Dr. H. Roxbee Cox, D.I.C., 
F.R.Ae.S8., F.1.Ae.8.; Professor 8. Goldstein, 
F.R.S., F.R.Ae.S.; Sir Richard Southwell, M.A., 
LL.D., F.R.S., F.R.Ae.S.; Mr. G. H. Dowty, 
F.R.Ae.S. (chairman of the Journal Committee of 
the Royal Aeronautical Society); and Mr. J. 
Smith, C.B.E., F.R.Ae.S., A.M.I.Mech.E. (chairman 
of the Technical Board and Executive Committee 
of the Society of British Aircraft Constructors). 
To non-members the price of each issue is 10s. 3d., 
and to members 7s. 9d., post paid. 


Miscellanea 

Toe Late Mr. H. Towrers.—We have learned 
with regret of the sudden death, on May 17th, of 
Mr. Harry Towers, managing director of A. Reyrolle 
and Co., Ltd., Hebburn, Co. Durham. 

CALENDAR 1949-50.—We have received from 
Bruce Peebles and Co., Ltd., Edinburgh, a copy of 
an attractive wall calendar current from May, 1949, 
to April, 1950. The calendar, which is the twelfth 
of a series illustrating Scottish castles, presents an 
excellent colour reproduction of J. G. Rennie’s 
picture of Neidpath Castle, Peebles-shire. 

We have received from the Contractors’ Record, 
Ltd., Lennox House, Norfolk Street, London, 
W.C.2, a copy of a publication entitled “ Hydraulic 

i " No. 7.” It consists of two di 


together with explanatory notes. The first diagram 
is concerned with the flow in circular pipes and 


culverts and gives the discharge and velocity of 
dischaige of circular pipes from diameters of }in 
to 180in and between gradients of 1 in 1 and 1 in 150. 
The second diagram gives the proportional velocities 
and flows in circular sewers running partly full. 
The diagrams have been reproduced from original 
drawings p' by L. B. Escritt, A.M.I.C.E., for 
“ Sewerage ign and Specification.” They are 
printed on strong paper and the price is 4s. per copy 
for single copies and 3s. 6d. per copy for not less 
than six copies. 


British INsTITUTE OF MANAGEMENT AND THE 
Orrick MANAGEMENT ASSOCIATION.—An agree- 
ment for co-operation on matters of common 
interest has recently been signed between the 
British Institute of Management and the Office 
Management Association. The independent status 
of the Office Management Association is unaffected 
by this agreement. The principal signatories were 
Sir Charles Renold on behalf of the British Institute 
of Management and Mr. J. R. M. Simmons, on behalf 
of the Office Management Association. 


INSTITUTION oF Gas ENnGINEERS.—The eighty- 
sixth annual general meeting of the Institution of 
Gas Engineers will be held at the Institution of Civil 
Engineers, Great George Street, London, 8.W.1, on 
Monday and Tuesday, June 13th and 14th. The 
proceedings on the first day will begin at 3 p.m., 
when Mr. E. Crowther, M.I.C.E., will deliver his 
Presidential Address. On the second day, the 
meeting will start at 10 a.m. with an address by 
Mr. A. E. Sylvester, chairman of the Gas Council. 
Various technical papers will be presented for dis- 
cussior, the President will give a luncheon at the 
Savoy Hotel, and in the evening there is to be a 
reception and dance from 8 p.m. till midnight at the 
Connaught Rooms, Great Queen Street, W.C.2. 


INTERNATIONAL GAS CONFERENCE.—The fourth 
International Gas Conference is to be held, under 
the presidency of Colonel C. M. Croft, on Wednesday, 
Thursday and Friday, June 15th, 16th and 17th, 
at the Institution of Civil Engineers, Great George 
Street, London, 8.W.1. In addition to the pre- 
sentation and discussion of technical reports and 
papers submitted from the countries to be repre- 
sented at the conference, a programme of visits has 
been arranged. On Wednesday, June 15th, there 
is to be a Government reception at the Science 
Museum, South Kensington, at 8.30 p.m., and on 
Thursday, June 16th, there will be a banquet at 
the Dorchester Hotel, Park Lane, W.1, at 8 p.m. 
Details of the conference can be obtained from the 
Institution of Gas Engineers, 1, Grosvenor Place, 
London, S.W.1. 


PowpER METALLURGY IN GERMANY.—British 
Intelligence Objectives Sub-Committee Overall 
Report No. 20, “ Powder Metallurgy in Germany 
During the Period 1939-1945,” is due to be pub- 
lished to-morrow by H.M. Stationery Office, price 
6d. This overall report has been prepared from a 
large number of individual reports by Mr. R. A. 
Hetzig, of Powder Metallurgy, Ltd. It consists of 
a general survey, followed by a list of references and 
a list of all relevant official reports. Powder 
metallurgy made two very important contributions 
to the German war effort: the sintered iron shell 
driving band and cemented carbides, mainly 
tungsten carbide, for tools and armour-piercing 
shot. Another application was to high-temperature 
materials for turbine blades. These and other 
applications are described in the report. 


FEDERATION OF CoATED MacapAM INDUSTRIES.— 
The annual luncheon of the Federation of Coated 
Macadam Industries was held at the Dorchester 
Hotel on Friday, May 20th. The toast “The 
Federation ” was proposed by Sir Gilmour Jenkins, 
Permanent Secretary of the Ministry of Transport, 
and the response was made by Mr. M. Stewart 
Mitchell, Chairman of the Federation. During the 
course of his hh, Mr. Mitchell remarked that the 
membership of the Federation of Coated Macadam 
Industries was now 164, and that members of the 
Federation were responsible for 85 per cent of the 
tonnage of coated macadam produced and laid 
during last year. The Federation had one laboratory 
in operation and was seeking a site for a new labora- 
tory building so that its work could be extended. 
The toast to “‘The Guests’ was proposed by Mr. 
A. J. Lyddon, Director of the Federation, and Mr. 
H. S. Manzoni, President-Elect of the Institution 
of Municipal Engineers, responded. Some 300 
persons were present at the luncheon. The first 
issue of the Journal of the Federation was dis- 
tributed amongst those present; the Journal will 
be published at intervals in the future, and will 
give details of the principal activities carried out 
by the directorate to further the use of coated 
macadam. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertions 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Incorporated Plant Engineers 
Wed., June lst—Lonpon Brancu : Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, ‘ Main- 
tenance Applied to Railways and Transport,” 7 p.m. 


Fri., June 3rd.—BrreMINGHAM BRANCH : Imperial 
Hotel, Temple Street, Birmingham, “Steam.” H. 
Tate, 7.30 p.m. : 


Thurs., June 9th.—NEWCASTLE-UPON-TYNE BRANCH : 
Turks Head Hotel, Newcastle-upon-Tyne, ‘ Lubri- 
cation,” A. C. Pepper, 7.30 p.m. 

Institute of Industrial Supervisors 

Thurs., June 2nd.—SMeEtTaWwIcK Section : Chance Tech, 
Coll., Crocketts Lane, Smethwick, ‘“‘ Cost Control.” 
F. B. Anscombe, 7 p.m. 

Institute of Petroleum 

Wed., June 8th.—Manson House, 26, Portland Place, 
London, W.1, Symposium on Combustion of Hydro- 
carbons, 5.30 p.m. 

Institute of Road Transport Engineers 

Thurs., June 2nd.—N.E. CENTRE : Visit by members to 
the Works of Exide and Drydex Batteries, Clifton 
Junc., Manchester, 10.30 a.m. 

Institute of Transport 
Wed., June 22nd to Fri., June 24th.—Congress at Buxton. 
Institution of Gas Engineers 

Mon., June 13th and Tues., June 14th.—Institution of 
Civil Engineers, Great George Street, Westminster, 
8.W.1, Annual General Meeting. 

Institution of Mechanical Engineers 

Tues., May 31st to Thurs., June 2nd.—Liverpool Summer 
Meeting. 

International Gas Union 

Wed., June 15th to Fri., June 17th.—Institution of Civil 
Engineers, Great George Street, Westminster, S.W.1, 
4th International Gas Conference. 

Iron and Steel Institute 

Sat., May 28th, to Tues., June 7th.—Special Summer 
Meeting in Norway. 

Royal Institution of Chartered Surveyors 

Mon., May 30th.—12, Great George Street, Westminster, 
8.W.1, annual general meeting, 5 p.m. 


Society of Instrument Technology 
Tues., May 3lst.—Royal Society of Tropical Medicine 
and Hygiene, Manson House, Portland Place, W.1, 
Annual general meeting, “Some Modern Aspects of 
Hygrometry,” H. 8. Gregory and E. Rourke, 6.30 p.m. 





British PETROLEUM EQUIPMENT MANnvrFac- 
TURERS.—The Council of British Manufacturers of 
Petroleum Equipment announces that Mr. N. H. 
Birdseye, of Braithwaite and Co., Structural, Ltd., 
has been appointed vice-chairman, in succession to 
Mr. R. Gourlay, of A. F. Craig and Co., Ltd., who, 
having completed six years’ service on the executive 
committee, retires this year. Following a series 
of successful visits to various refineries in this 
country—during the course of which over 150 
representatives of member-firms have visited the 
Shell Haven refinery alone—the Council is organis- 
ing a series of visits to Holland, through the Kind- 
ness of the Royal Dutch Shell organisation, to 
enable members to tour the Pernis refinery and the 
Schoonebeck oilfield, both of which will give oppor- 
tunity of seeing some of the newest equipment in 
operation. The first party left England on the 
afternoon of May 11th, making the tour of inspection 
during the following day. Other parties will be 
making the visit on May 31st and the following day. 


Tse Royat Instrrute or CHEeMistry.—At the 
recent annual general meeting of the Royal Institute 
of Chemistry, Professor J. W. Cook, Ph.D., D.Sc., 
F.R.S., Regius Professor of Chemistry in the 
University of Glasgow, was elected President in 
succession to Mr. G. Roche Lynch. At the meeting 
members learned with deep satisfaction that H.M. 
The King had been graciously pleased to grant to 
the Institute on April 14, 1949, a new Royal Charter 
in substitution of the Original Charter of 1885 and 
the Supplemental Charter of 1944. In the new 
Charter it is made clear that the Institute is con- 
cerned with the whole profession of chemistry and 
not merely with that of “ analytical and consulting 
chemistry,” as stated in the Original Charter. The 
powers of the Institute have been modified in certain 
respects so as to facilitate the progressive develop- 
ment of its activities and services in the interests 
of the profession and of the public. The title of the 
Institute has been changed from “The Royal 
Institute of Chemistry of Great Britain and 
Ireland ” to “ The Royal Institute of Chemistry.” 
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Personal and Business 


Mr. M. R. Pease has been appointed sales 
director of Sentinel (Shrewsbury), Ltd. 

LEYLAND Morors, Ltd., has formed an associated 
company in Spain to be known as Leyland Motors 
(Iberica), S.A. 

W. J. Mepprines, Ltd., states that its London 
office is now at Slough Estates House, 16, Berkeley 
Street, W.1. 

Mr. G. H. NEtson has been appointed district 
motive power superintendent, Glasgow (North), in 
the Scottish Region of British Railways. 

J. PARKINSON AND Son (Suretey), Ltd., Shipley, 
Yorks, has been registered as a private limited 


company. The directors are Messrs. Ernest, 
Edward and Harry Parkinson. 
THe British Txomson-Houston Company, 


Ltd., announces the appointment of Mr. P. E. Gaze, 
A.M.LE.E., as assistant manager of the switchgear 
sales department, Willesden. 

Mr. F. H. Morey has been appointed Principal 
Technical Officer in the Sea Transport Division of 
the Ministry of Transport. Mr. R. J. Shepherd 
succeeds Mi. Morley as Principal Surveyor for 
Tonnage. 

Bounp Brook Brearrnes (G.B.), Ltd., announces 
that on June Ist its head office and works are to be 
transferred to new premises at Trent Valley Trading 
Estate, Trent Valley Road, Lichfield, Staffs (tele- 
phone, Lichfield 2027). 

Mr. E. Garuicx, A.M.I.Mech.E., M.I.P.E., has 
relinquished his position of works and production 
manager of A. C. Wickman, Ltd. (Wimet Division), 
and has been appointed a director of Rudkin and 
Riley, Ltd., Cyprus Road, Aylestone, Leicester. 

Mr. W. GouRLEY, district engineer of the former 
L.M.S. South-Eastern District (Scotland), Edin- 
burgh, has recently retired. He began his railway 
service in 1901 when he was apprenticed in the chief 
engineer’s department of the Caledonian Railway, 
Glasgow. 

British ENGINEERS SMALt Toots AND EQurP- 
MENT CoMPANY, Ltd., states that, in company with 
Scientific Exports (Great Britain), Ltd., it is opening 
an organisation in Canada with headquarters at 
20, Carlton Street, Toronto. The general manager 
is Mr. E. L. Harris. 

Mr. E. N. UnDERWoopD, B.Sc. (Eng.), A.M.L.C.E., 
and Mr. G. C. Mander, B.Sc., A.M.I.C.E., announce 
that they are now in partnership as consulting 
engineers under the title of Underwood and Mander, 
Lloyds Bank Chambers, 18, Regent Street, Bristol, 8 
(telephone, Bristol 37138). 

THe Ministry oF Lasour has appointed Mr. 
Alan V. Wright, A.M.I.Mech.E., M.I.E.S., to be the 
representative in Scotland for the Technical and 
Scientific Register branch of the Appointments 
Department. Mr. Wright’s headquarters are at 
450, Sauchiehall Street, Glasgow. 

JOHNSON AND Putiitrs, Ltd., announces the 
appointment of Mr. C. Eric Stewart, M.I.E.E., as 
general manager of the company’s interests in 
India, Burma and Ceylon. Mr. Stewart’s head- 
quarters are at “ Kaiser-i-Hind ” Building, Currim- 
bhoy Road, Ballard Estate, Bombay. 

Tue Non-Ferrovus Die Castine Company, Ltd., 
has formed a subsidiary company in the U.S.A. 
in conjunction with the Barnes Manufacturing 
Company, of Mansfield, Ohio. The name of the 
new company is the Non-Ferrous Perma Mold, Inc., 
and a foundry for the production of brass gravity 
die castings has been established at Mansfield, Ohio. 





Contracts 


Crompton Parkinson, Ltd., electrical engineers 
and manufacturers, have received from Canada a 
100,000-dollar (£25,000) order for 1775 electric 
motors. The order was obtained by Crompton 
Parkinson’s Canadian agents, Bepco Canada, Ltd., 
Montreal, from the Hydro-Electric Power Com- 
mission of Ontario. 

Smon-Carves, Ltd., Cheadle Heath, Stockport, 
has received from the Government of New South 
Wales, a contract for two large steam-raising plants, 
together with associated equipment, for the first 
section of the new power station to be built at Lake 
Illawarra, about 50 miles south of Sydney, which 
is expected to be commissioned in 1952. The 
contract so far is valued at about £1,250,000 
sterling, but this figure does not cover the whole of 
the work to be undertaken by the firm, and is likely 
to be substantially exceeded when final details have 
been settled. The boilers will be tri-drum, high- 
head units of the Simon-Carves twin-flow, cold-feed 
type, fired by pulverised fuel and will be arranged 
for automatic combustion, steam temperature and 
load control; they will together supply 600,000 Ib 
of steam per hour at 625 lb per square inch pressure 
and 865 deg. Fah. to turbo-alternators generating 
60,000kW. 





May 27, 1949 


THe HARLAND ENGINEERING ComMPAny, Ltd, 
Alloa, Scotland, announces that it has received an 
order for about £750,000 worth of pumping plant 
for the Buenos Aires water supply reconstruction 
scheme. This is the second contract placed with the 
firm for plant required for the scheme, which hag 
been planned by the Argentine Obras Sanitarias 
for the provision of water to Buenos Aires. The 
water supply is to be taken from the River Plate at 
Palermo, and there filtered and treated before 
passing throguh a large concrete-lined tunnel under 
the city of Buenos Aires to strategic points wher» the 
new pumping stations are located for lifting and 
discharging the water into supply. The ‘our 
stations—at Caballito, Villa Devoto, Cordoba and 
Constitucion—will be equipped with six, six, five 
and six pumps of the bore-hole type respectively, 
with one unit in each case acting as standby. The 
motor horsepower for the entire scheme will total 
nearly 32,000, and the combined output of the 
twenty-three pumps over 500,000,000 gallons per 
day. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M, 
Stationery Office at the prices stated. 

Further summaries of those reports on German 
industry which were not considered suitable for printing 
are listed below. The summaries are being sent to the 
trade and research associations who are likely to be 
interested. 

The reports themselves may be inspected at the 
Technical Information and D. ts Unit, 40, Cadogan 
Square, London, 8.W.1, by quoting the appropriate 
F.D. reference numbers, Photo-copies of the reports 
can be made available at cost. 

In addition to reports, an extensive collection of 
original German drawings and documents is held at 
T.1.D.U., German Division, Board of Trade, 40, Cadogan 
Square, London, 8.W.1. 





F.D. reference Title 


F.D. 3082/48 Methyl Methacrylate Rohn and Haas 
Darmstadt, Germany (B.I.0.8. F.R. 
907) 

F.D. 3094/48 Shoe and Tanning Machinery Industry 


and Associated Trades (B.1.0.8. F.R. 
1175) 

Production of Steel Tyres for Rolling 
Stock at the Hontrop Works of 
Bochumer-Verein A.G. at Bochum 
(B.1.0.8, F.R. 1511) 

Géttingen Mathematical Conference : 
An account of the proceedings of a con- 
ference on mathematical machines and 
Instruments (B.1.0.8, F.R. 1804) 

The Horizontal Chlorine Cell: Supple- 
mentary Information (F.I.A.T. F.R. 
1266 under P.B. 96554) 

Report on Machine for Making Coat- 
pase Hooks (B.1.0.8. F.R. 1676) 

The Manufacture and Application of 
Lubricants in Germany (C.I.0.8. F.R. 
XXXII-68) 

Spinning of Yarn for Tyre Cord at I.G. 

arbenindustrie Filmfabrik Wolfen 
(F.LA.T. F.R. 17) 

Spinning of Tyre Yarn, Vereinigte 

lanzstoff Fabriken Obernburg, Main 
(F.1.A.T. F.R. 39) 


F.D. 853/49 


F.D. 861/49 


F.D. 925/49 


F.D. 960/49 
F.D. 1012/49 


F.D. 1023/49 


F.D. 1026/49 


F.D. 1027/49 Manufacture of Lanusa—I.G. Farben, 
Ludwigshafen-Oppau (F.L.A.T. F.R. 
49 

F.D. 1033/49 Manufacture of Lyafol Film at I.G. 


Farbenindustrie Wolfen 
F.R. 143) 

The Kontaktumformer (Contact Rec- 
tifier): Details of its development and 
Performance (F.1I.A.T. F.R. 736) 

Investigation of Equipment and Methods 
Used in the Manufacture of Jewelled 
Wrist Watches at the Factory of J. 
Bidlingmaier, Schwabische Gmund 
(F.LA.T. F.R. 759) 

The Manufacture of Agfacolour Material 
(F.LA.T. F.R. 943) 

The High-Current Carbon Are (F.I.A.T. 
F.R. 1052) 

Rotating Trommel Crystalliser Rovo- 
Rapid Spray Drier and Certain Acid 
Plants (F.1.A.T. F.R. 1397) 


(F.LA.T. 
F.D. 1055/49 


F.D. 1056/49 


F.D. 1058/49 
F.D. 1059/49 
F.D. 1068/49 


The following reports on German industry were pub- 
lished on May 14th :— 


No. of Title Post 
Report free 
s. d. 
B.I.0.8.: 


Overall Report Electrical Power Engineering in 
No. ll Germany During the Period 
SOUP SIGE ise, 00. dee. 06 v00 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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A Seven-Day Journal 


M.V. “ Cambria” 


Tus §6000-ton Royal Mail motor vessel 
“Cambria ’’? made her official inaugural cruise 
from Holyhead on Thursday, May 26th, 
with a party of guests of the London Midland 
Region of British Railways among whom 
we were numbered. The vessel left for Ire- 
land at 5 a.m. and Dun Laoghaire (Kings- 
town) was reached in about three and a half 
hours. After embarking Irish guests, a 54- 
hours’ cruise was made, during which ample 
time was afforded for a thorough inspection 
of the ship. As her sister ‘‘ Hibernia,’’ which 
went into regular service during April, was 
fully described in our issue of April 22nd, the 
following notes should be regarded as ampli- 
fication of the information already given 
to our readers. It is felt that the owners 
have been successful in their desire to 
make these vessels miniature ocean-going 
liners, for the first impression on boarding 
“ Cambria ” was one of spaciousness and com- 
fort; indeed, the third-class accommodation 
is of a standard that would have been con- 
sidered good enough for the first-class a few 
years ago. Among things specially noticed 
might be mentioned the complete system of 
mechanical ventilation, enabling the passenger 
to regulate the temperature in his cabin to 
suit his personal convenience, while the elec- 
trically operated clocks in saloons, &c., with a 
master clock in the chart-room, are a great 
convenience. Alarm bells are installed through- 
out passenger and crew accommodation and 
engine-room, with controls operated from the 
bridge. A broadcast and sound reproduction 
system is available with microphones in the 
wheel-house and first-class bureau, and loud- 
speakers are fitted throughout the passenger 
accommodation. During the cruise a speed of 
22 knots was reached. The only lady guest, 
Lady Megan Lloyd George, M.P. for Anglesey, 
in an after-luncheon speech, stressed the great 
importance of maintaining good sea contact 
between Wales and Ireland, which would 
tend to a better understanding between those 
living on opposite sides of the Irish Sea. 


The Royal Society’s Conversazione 


At the annual conversazione held on Thurs- 
day of last week, May 26th, by the Royal 
Society at its apartments in Burlington House 
a wide range of exhibits was staged for the 
inspection of the 800 or so Fellows and guests 
who attended the function. Undoubtedly 
the chief centre of interest was a cinemato- 
graph film entitled ‘‘ Explosions on the Sun,” 
which was introduced by Professor F. J. M. 
Stratton, F.R.S. This film was taken at the 
High Altitude observatory of Harvard Univer- 
sity and the University of Colorado. With the 
sun’s disc blanked out it showed at a con- 
veniently accelerated speed, the movements 
of the prominences which emerge from, 
and for the most part fall back again into, 
the sun’s limb. Some of these prominences 
can be traced visibly to a height of a quarter 
of a million miles. matter of which they 
are composed may h the earth in an 
invisible form and when it does do so produces 
aurorae and magnetic storms and may seriously 
affect wireless transmissions even to the extent 
of causing “‘ fade-outs.” Of the other exhibits, 
the majority were as usual chiefly of medical, 
zoological, chemical, geological or botanical 
interest. One only could be said to be of 
strictly engineering interest. This was the 
“negative spring ’’ shown by Dr. E. Orowan, 
F.R.S., and Mr. O. H. Wyatt, M.A., of the 
Cavendish Laboratory, Cambridge. This mecha- 
nism consists of an arrangement of links in 
the form of a rhombus. A helical spring is 
connected across one diagonal. When a force 
is applied to compress the other diagonal, 
the resistance developed decreases linearly 
with the compression. Among the physical 
exhibits one of historic interest was the original 
water-stirring apparatus used by Joule in 


1849, for his determination of the mecha- 
nical equivalent of heat. It was from the series 
of experiments performed with this apparatus 
that Joule deduced the value of J to be 772. 
The apparatus was shown at the conversazione 
by the Science Museum. 


The Future Development of South 
Wales 


A Puan for the future development of South 
Wales was published on Tuesday last by H.M. 
Stationery Office. It has been drawn up by 
Mr. T. Alwyn Lloyd, F.R.I.B.A., and Mr. 
Herbert Jackson, F.R.I.B.A., who were 
appointed joint consultants for the area by the 
Minister of Town and Country Planning. In 
itself, the plan does not represent the views of 
the Government, although it is agreed that 
many of the recommendations made will serve 
as a valuable guide to local planning authorities. 
A memorandum issued by the Ministry of Town 
and Country Planning observes that some of the 
suggestions made would need to be reconsidered 
in the light of information received since the 
plan was submitted. In the plan, the con- 
sultants emphasise the need to maintain vital 
communities in the mining valleys and call for a 
realisation of the fact that a balance must be 
achieved between the coal, steel and tinplate, 
oil, chemical, glass and asbestos industries and 
other land users. Among the recommenda- 
tions for improving communications are the 
construction of a South Wales motorway from 
the proposed Severn bridge—at least as far 
west as Bridgend—and a bypass running north 
of Newport. The railway and bus systems are 
regarded as being generally adequate, although 
closer co-ordination of the two and some 
increased electrification are advocated. The 
development of an international airport at 
Llandow, with suitable provisions for safe- 
guarding the historic town of Llantwit Major, 
and the construction of a pedestrian and cycle- 
way along the disused Nantgarw-Coryton 
Railway are also discussed in the plan. The 
memorandum by the Ministry of Town and 
Country Planning directs attention to certain 
industrial projects which have been further 
advanced since the South Wales plan was 
drawn up. In particular, it mentions the erec- 
tion of the new coke ovens and blast-furnaces 
and the cold reduction plant at Margam, and 
the coal reduction mill and tinplate finishing 
plant at | Trostre. The memorandum also 
recalls the main proposals made by the Ministry 
of Transport for the road pattern of South 
Wales, which include a new road for traffic 
between London and South Wales from east of 
Calne to Crick, running south-west of Chep- 
stow, and including a bridge over the Severn, 
between Aust and Beachley, and a bridge over 
the Wye; a motorway between Bristol and 
Birmingham, which could connect with the new 
Severn bridge route at Almondsbury ; and a 
trunk road bypass for east-west traffic near 


- Cardiff. 


The Air Registration Board 


Tue Air Registration Board was established 
in 1937, and the greater part of its work is now 
related to the technical control of the design, 
construction and operation of civil aircraft. 
Some idea of the extent of that work is con- 
veyed by the twelfth annual report, which was 
published at the end of last week and which 
summarises the Board’s activities in the year 
ended March 31, 1949. During that year, the 
report states, the Board recommended that 
Certificates of Airworthiness should be issued 
to seven prototype aircraft. That figure, it is 
remarked, was smaller than in preceding years, 
but was not altogether unexpected, as the com- 
paratively large number of prototypes investi- 
gated in the years 1945-1947 was the result of 
post-war activity in re-establishing civil avia- 
tion. As an indication of the volume of work 
now being undertaken by the Board, the report 
gives a comparison with 1939. Since that 


time, it is stated, the average wing span of airy, 
craft under investigation has increased frofn 
33ft to 90ft and the average weight from 
1400 lb to 70,000 lb. The report also empha- 
sises the extent and the nature of the flight 
tests to which prototype aircraft are now 
submitted. In the year reviewed by the 
report, thirteen new piston engines were type 
tested by the Board and new power ratings 
were approved, and it is noteworthy that 
no less than five gas turbine engines were 
also type tested and approved ratings granted. 
Following the usual custom, the report was 
formally issued at a luncheon which the Board 
gave at Claridge’s Hotel, London, on Wednesday 
of last week. Lord Brabazon of Tara, Chairman 
of the Board, presided, and the principal guest 
was Lord Pakenham, Minister of Civil Aviation, 
who spoke appreciatively of the spirit of 
enthusiasm and co-operation shown by all 
concerned with the development of civil 
aviation. The toast of “‘The Guests” was 
proposed by Major R. H. Thornton, a member 
of the Board, and acknowledged by Sir Miles 
Thomas, deputy chairman of British Overseas 
Airways Corporation. 


Bramah Bicentenary Exhibition 


An exhibition of models, pictures and 
personal relics of Joseph Bramah, the engineer 
and inventor, is to be held at the Royal Society 
of Arts, John Adam Street, Adelphi, W.C.2, 
from Monday, June 13th, to Saturday, June 
25th. It will be recalled that the bicentenary of 
Bramah’s birth was celebrated recently at 
Silkstone, near Barnsley. An account of the 
celebrations and of the addresses commenting 
on Bramah’s life and work was published in THE 
ENGINEER on April 15th. In all, Joseph 
Bramah was granted eighteen patents in respect 
of his inventions, which, in addition to the lock 
which bears his name and an improved water 
closet, included a banknote numbering press, a 
beer pump, an ever-pointed pencil, a fire engine 
pump, an apparatus for mending quill pens, a 
hydraulic press, and a planing machine. The 
forthcoming exhibition is being arranged as a 
further tribute to the genius of Joseph Bramah, 
who, from 1789 until his death in 1814, was an 
enthusiastic member of the Society of Arts. 


Coal Bunker Supplies and Prices 


At a meeting of the Council of the Chamber 
of Shipping of the United Kingdom, on Thurs- 
day of last week, the President, Mr. Colin S. 
Anderson, referred to difficulties experienced 
by shipowners in obtaining the grades of coal 
they required. He also said that there had 
been criticisms about the inferior quality of the 
coal supplied. During recent weeks, Mr. 
Anderson stated, there had been some particu- 
larly serious complaints concerning the poor 
grades of coal supplied to coastwise shipping in 
the Mersey district. The feports on the matter 
had indicated not only damage to the ships’ 
boilers, but also potential risk to the men and 
the vessels involved, owing to inability to main- 
tain steam, and were of such a nature that the 
Chamber had deemed it essential to direct the 
National Coal Board’s attention to the situation. 
Mr. Anderson added that the National Coal 
Board had since intimated that steps had been 
taken which, it was hoped, would remove the 
causes of the trouble. Reports from various 
districts, Mr. Anderson continued, suggested 
that certain consumers other than shipping 
were being given priority in the supply of 
better-quality large coals. This again, he said, 
was a situation which the Chamber could not 
accept, and, on being approached, the Ministry 
of Transport had promised to investigate the 
matter. Mr. Anderson also informed the 
Council that the Chamber had registered a 
protest at yet another increase in operating 
costs following advice from the National Coal 
Board that adjustments in internal bunker coal 
prices would increase the average cost of coal 
supplied to coastwise shipping by from ‘1d. to 
1s. 104d. a ton. 
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Railway Signalling Developments: 
1923-48 


By O. 8. NOCK, B.Sc., A.M.I.C.E., M.I.Mech.E., M.I.R.S.E. 


No. I1V—(Continued from page 578, May 27th.) 


pos the middle years of the period 
under review, when Great Britain was in 
the grip of intense economic depressjon, 
emphasis was laid everywhere upon the 
desirability to reduce railway operating 


one signal-box the operating controls for a 
central junction, outlying connections, and, 
maybe, associated junctions two or three 
miles away, it has been shown that work 
which previously required four boxes, each 





FIG. 21—CONTROL PANEL WITH RELAY INTERLOCKING, THIRSK-—L.N.E.R. 


costs. In many parts of the country means 
were devised for the elimination of inter- 
mediate signal-boxes, for the operation of 
outlying points and signals by various 
methods of remote control, and on one rail- 
way in Ireland extensive resignalling was 
made necessary by the conversion of a long 
stretch of double-track to single-track, to 
reduce permanent-way maintenance. It 
was during this period of retrenchment that 
interlocking through the agency of relays, 
instead of a positive interlock—mechanical 
or electrical—between the levers of a locking- 
frame, was introduced. The use of non- 
interlocked thumb switches, instead of levers, 
enabled control machines to be made more 
compact, and in certain cases enabled the 
number of signalmen to be reduced. At 
the same time the ,concentration of control 
of a widespread though busy layout made 
possible better co-ordination of the working 
in different parts of the area. 

Relay interlocking included one radical 
change from established British signalling 
practice, which gave rise at once to a great 
deal of discussion: the operating member, 
in this case a thumb switch, could be moved 
although the signal, or pair of points was 
“ locked.” But since those pioneer instal- 
lations in the North-Eastern Area of the 
L.N.E.R., many other aspects have come 
under review, notably in the paper read 
before the Institution of Railway Signal 
Engineers in 1939 by Mr. E. W. Challis. 
Before making any detailed reference to the 
new plants put into commission between 
1931 and the outbreak of war in 1939, some 
of the factors to be considered in relation 
to relay interlocking may well be summarised. 
Technically there is now no limit to the 
amount of signalling concentration that 
may be effected. In bringing together into 


continuously manned, could be done from 
one box by one signalman. At busier junc- 
tions or terminal stations economies could 
also be effected, though not to the same 
extent in reduction of staff. But there 
comes a time when the sheer volume of 
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relay interlocking would be more expensive 
in first cost than a lever interlocking, and jp 
coming to a decision it was a case of weighing 
operating convenience and the chances of 
being able to man the plant with less staff 
against that additional first cost. In some 
cases the economies actually effected jn 
working were so spectacular as to be obvious 
to a trained observer; elsewhere improved 
co-ordination of control has been the deciding 
factor, and justification for the increased 
first cost of a relay interlocking is to be found 
in the elimination of delays to passenger 
trains, the shortening of journey times by 
freight trains, and reduced wear and tear 
to rolling stock—all welcome improvements, 
but impossible, nevertheless, to relate quan. 
titatively to the completion of any one sig. 
nalling installation. 

In the North-Eastern Area of the L.N.E.R. 
four major and several smaller installations 
of relay interlocking were put into commis. 
sion between 1932 and 1939. The largest ones 
are :— 

Station 
a 
Leeds City West Box 


Description 
Main line junction 
Large through station but in. 

cluding much terminal work. 
Chiy teomainat station 
Northallerton ... - Main line junction 

So far as traffic working is concerned the 
layouts at Thirsk and Northallerton are 
very similar. Both junctions are concerned 
largely with through movements; each 
includes a bottleneck in the passenger 
station, with the result that extensive 
accommodation is provided for the recep. 
tion of freight trains, which at times have 
to be held to provide clear passage for a 
series of express passenger trains. Thirsk 
was the first of these large relay interlockings 
and the extent of the through running led 
to the adoption of route working on an exten- 
sive scale. Some of the routes which it is 
possible to set up by one switch movement 
are relatively short, others lead through the 
entire area, and one “route” includes 
fourteen pairs of points and one signal. At 
Thirsk the total number of routes is not very 
large and it was found possible to group the 


Hull Paragon ... 





FIG. 22—THIRSK SIGNAL Box 


traffic entails so many lever movements as 


to determine the number of signalmen on 


duty. irrespective of the type of control 
machine in use. 

Factors to be considered in making a 
choice between a lever interlocking and a 
relay interlocking are so diverse that to 
generalise upon them might tend to over- 
simplify the issue. For any one layout it 
could, however, be definitely stated that a 


thumb switches on the illuminated track 
diagram ; moreover, the interlocking itself 
was not unduly complicated. It is estimated 
that a power frame to do the same work 
would have needed 170 levers; the number 
of lever movements would have been greatly 
increased, and at least two signalmen would 
have been necessary. 

At Thirsk the local conditions were very 
favourable to a relay interlocking with route 
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switching. Quite apart from the exceptional 
case of the one route previously mentioned, 
which includes fourteen pairs of points, 
there is a number in the setting-up of which 
considerable saving in lever movements is 
effected by the use of the route-setting 
principle. In designing the control room very 
great care was taken to include features 
calculated to reduce the physical work 
demanded of the signalman. The operating 
panel is constructed in three vertical planes, 
with the two outer sections at 135 deg, 
to the centre one, so that the signalman 
can reach any of the thumb switches without 
leaving his seat (see Fig. 21). The telephonic 
connection with the main-line control at 
York is facilitated by the use of a microphone 
and loudspeaker. In general it can be said 
that, with so many aids to the accomplish- 
ment of his duties, the signalman at Thirsk 
is more of a traffic controller in the scope 
and extent of his “command” than the 





FIG. 23—CONTROL PANEL, neers. gaav WORKING AT HULL 


usually accepted idea of a signalman. The 
exterior of the signal-box, shown in Fig. 22, 
indicates the compactness of the arrange- 
ments. : 

The interlocking at the western end of 
Leeds City Station is, in the number of 
functions to be operated, very similar to 
that at Thirsk, but in the type of lay-out 
and in character of traffic it could scarcely 
be less alike. For the most part the traffic 
is terminal, with all the associated shunting, 
empty stock and light engine movements. 
Most of the “ routes ”—considering a route 
as extending from one signal to the next— 
are quite short, often involving no more 
than one pair of points and one signal, and 
the whole is concentrated within a very small 
area, all practically within sight of the 
signal-box control room. As at Thirsk, 
many of the signals are equipped with route 
indicators so that if route working had been 
adopted there would have been clusters of 
thumb switches on the panel associated with 
those signals. At the time the Leeds 
installation was designed, it was. considered 
desirable to locate thumb switches on the 
panel in a position approximating to the 
geographical position of the function to be 
operated, and these physical considerations, 
together with the point that the saving in 
lever movements would in any case be much 
less than at Thirsk, led to the decision to 
adopt individual operation of points and 
signals, 

Where route switching is in use, it is 
generally necessary to provide for individual 
Operation of points for emergency routing, 
and at Leeds the number of emergency point 
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switches would have been very large. As 
actually built the interlocking was somewhat 
simpler than a route interlocking, though in 
the selection circuits certain point lay-outs 
figured so frequently that the point indication 
relays had to be provided with repeaters, 
in order to afford the requisite number of 
contacts. Hitherto, standard types of relays, 
as used in lever interlockings, had been used, 
but, as a result of the experience gained 
with these early relay interlockings, the 
need was expressed for a point indication 
relay having a far greater number of con- 
tacts, normal and reverse, than are provided 
on the hitherto usual design having a vane 
type of armature. The problem of cabin 
space was becoming of some importance in 
relay interlockings, and it was considered 
that a single multi-contact relay would work 
out in practice to be more compact than a 
group of standard relays. To meet this need 
a solenoid-operated relay having a maximum 


capacity of twenty-six normal and twenty-six 
reverse contacts was developed by Westing- 
house Brake and Signal Company ; actuation 
was by solenoid, and the requisite contact 
pressure was maintained with a minimum of 
current by the inclusion of a toggle 
mechanism in the transmission from the 
solenoid plungers to the contact shaft. 

These new relays were first installed at 
Paragon Station, Hull, in 1938, when the 
old electro-pneumatic interlocking built by 
the McKenzie, Holland and Westinghouse 
Power Signal Company in 1906 was modern- 
ised and converted to a relay interlocking. 
Although the lay-out of thestation approaches, 
and the nature of the traffic are very similar 
to those at Leeds West, route working was 
decided upon, using, however, a new design 
of control machine. In this a reversion was 
made to the older operating principle of 
having the illuminated track diagram 
separate, as in the case of a power frame, 
from the operating members of the control 
unit. At Hull the thumb switches were 
grouped on a sloping keyboard (see Fig. 23). 
Use of the route system, while not perhaps 
giving the almost spectacular economy in 
lever movements that was achieved at 
Thirsk, certainly had the effect of reducing 
the work of the signalmen, for, even where 
a “route ” consists of no more than one pair 
of points and one signal; the number of lever 
movements is halved. The number of routes 
controlled by the Hull panel is 230, and at 
the busiest times the services of two signal- 
men are required, as at Leeds West. 

The use of a sloping keyboard for mounting 
of the route switches is accompanied by the 
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provision of a forward extension on which 
the descriptions of the routes are given. At 
Leeds, with individual operating and the 
switches mounted in their geographical 
positions on the illuminated diagram, no 
such descriptions were necessary. But with 
both forms of relay interlocking— individual 
or route—one long-established feature of 
lever interlocking frames disappeared— the 
list of pulls. Although regular signalmen 
would be so very familiar with the working 
as not to need any guide to the levers which 
must be pulled before any particular signal 
or point lever could be reversed, this feature 
is always useful to relief men, or in cases of 
emergency. To some engineers it seemed that 
the omission of the list of pulls, together with 
the absence of a positive lock on the thumb 
switches, would quickly lead to confusion, 
since it meant that signalmen would have to 
memorise the interlocking. But, in actual 
practice, this difficulty has not arisen. 





FIG. 24—CONTROL re ROUTE RELAY INTERLOCKING SYSTEM, 


ORTHALLERTON—L.N.E.R. 


Within a week of the opening of the Leeds 
West signal-box the operating staff were 
called upon to handle an exceptionally heavy 
traffic associated with a local sporting event, 
and the trains were signalled with complete 
success and punctuality. 

With individual working the indication 
lights on the panel show a signalman whether 
or not the particular function has responded 
to the operation of a thumb switch, and with 
route working it was felt that some clear 
indication was needed of the route set up 
in response to a switch operation. In the 
route-relay interlocking at Northallerton (see 
Fig. 24) put into service in September, 1939, 
the design of the control machine was 
generally the same as that for Hull; but on 
the illuminated diagram additional lamp 
indications were included, so that the extent 
of a route was shown in a series of white 
lights, which remain illuminated until the 
train passes. Then they are extinguished 
successively as one track circuit after another 
is de-energised. The signalman can there- 
fore see at a glance if a route he desires to 
set up has correctly responded ; furthermore, 
tne set-up, as displayed at any moment on 
the illuminated diagram, is an indication as 
to what other routes may be set simul- 
taneously, and acts as a guide to a relief man 
who, through imperfect acquaintance with 
the lay-out might lose a certain amount of 
time in trying to set up routes which were 
locked, through conflicting movements 
already signalled. 

In the four installations at Thirsk, Leeds 
West, Hull and Northallerton, all relatively 
close together in the North-Eastern area of 
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the former L.N.E.R., the rapid evolution of 


relay interlocking is displayed, and while, 
except between Hull and Northallerton, there 
is little conformity in detail, such variation 
is inevitable in the early stages of so revolu- 
Since this pioneer 


tionary a development. 
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able to have a signalman on the spot. For 
lay-outs of this kind mechanical operation 
of all points near the signal-box has been 
retained ; the signals, however, are operated 
by thumb switches mounted in their correct 
geographical positions on the illuminated 





Fic. 25—CONTROL 


British work in relay interlocking, the prin- 
ciple has been widely adopted in America, 
while naturally progress in Great Britain with 
actual installation work was largely suspended 
during the war. Although this series of 
articles is concerned with actual accomplish- 
ments, it is perhaps not inappropriate to 
mention some of the striking developments 
now being pushed rapidly towards comple- 
tion. Before doing this, however, reference 
must be made to a variation in relay inter- 
locking again introduced in the North-Eastern 
area of the L.N.E.R., which, with local 
variation in detail, has become general 
practice for smaller installations. 

In continuous colour-light territory, as 
between York and Darlington, there are 


FIG. 26—ENTRANCE-EXIT RELAY 


intermediate junctions where, although the 
through traffic is heavy, local working does 
not demand more than a small interlocking. 
In certain cases it would, in fact, be con- 
venient from the operating point of view to 
include the control of these junctions in 
one of the larger installations, using remote 
control. But the cost of cabling would work 
out high, unless lever movements were such 
as to permit of coded control, and in most 
instances traffic conditions make iv prefer- 


PANEL, SESSAY Woop JUNCTION-—L.N.E.R. 


track diagram. But, although full-sized 
levers are used for point operation, the 
interlocking is entirely by means of relays. 
The point levers are fitted with electric locks 
driven off the lever tails, and are positively 
locked against conflicting movements, while 
the signal thumb switches on the panel are 
free to be moved at any time, as in a relay 
interlocking where the entire control is by 
thumb switches. The cheapness and sim- 
plicity of manual point operation is com- 
bined with the compactness of a panel dia- 
gram. On some lines the amount of point 
operation needed varies at different times 
of the day, so much so that the working can 
be changed over to full automatic on the 
through lines, and the number of signal 





INTERLOCKING AT BRUNSWICK 


switch movements reduced to a minimum. 

Examples of this class of relay interlocking 
are to be seen at Sessay Wood Junction (see 
Fig. 25) and Eryholme Junction, on the 
York—Darlington section of the East Coast 
main line, and at the east end of Leeds City 
Station, each representing that interesting 
blend of electric and mechanical practice 
which is fast becoming the keynote of all 
British signalling, though not, of course, 
everywhere including relay interlocking. In 
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this same category comes another small] 
installation, but one of great interest and 
importance, at Brunswick, Cheshire Lines, 
Here, again, a relay interlocking panel jg 
included in a mechanical lay-out; route 
working is used, but instead of having 
separate thumb switches for each route 
operation is controlled on what is terme: the 
“ entrance-exit ” principle. Brunswick wag 
the first installation anywhere in the world 
of this form of relay interlocking. It involves 
the operation of two switches to set up a 
route, one at the entrance and one at the exit, 
The pioneer installation at Brunswick was 
on a small scale, but the principle has since 
been adopted to great advantage in large 
interlockings overseas, including the fine 
British-built plant at Johannesburg. ‘The 
Brunswick panel is shown in Fig. 26, 

The installations at Brunswick and 
Johannesburg were constructed on the 
G.R.S. “NX ” system of entrance-exit work- 
ing, and a large interlocking on similar lines 





FIG. 27—PANEL FOR SMALL ROUTE RELAY 
INTERLOCKING, BECKTON — GAS, LIGHT 
AND COKE COMPANY 


is now under construction by Metropolitan- 
Vickers-G.R.S. for Stratford, as part of the 
electrification scheme on the Eastern Region 
main line from Liverpool Street. Of the 
earlier installations of relay interlocking 
in the North-Eastern area of the former 
L.N.E.R., those at Thirsk and Sessay Wood 
Junction were constructed by the former 
British Power Railway Signal Company, 
with the Siemens and General Electric Rail- 
way Signal Company responsible for the 
relay interlocking apparatus; the installa- 
tions at Leeds, Hull, Eryholme and North- 
allerton were built by the Westinghouse 
Brake and Signal Company. The latter firm 
is now engaged upon the outermost section 
of the Eastern Region resignalling from 
Liverpool Street, that from Maryland Point to 
Gidea Park, including an all-power relay inter- 
locking at Goodmayes, and several relay 
interlockings of the electro-mechanical type. 
At Liverpool Street a large relay interlocking 
is under construction by the Siemens and 
General Electric Railway Signal Company. 
The first installation anywhere in the 
world of the sequence switch type of inter- 
locking, manufactured by Standard Tele- 
phones and Cable Ltd., has been completed 
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at Doncaster; see THE ENGINEER, January 
21st, 1949. 

But of all relay interlockings now under 
construction in Great Britain, and indeed 
anywhere in the world, that for York sur- 
passes all in sheer size, quite apart from its 
technical details. A preliminary impression 
of this vast installation may be gained from 
a comparison with that put into commission 
at Hull in 1938. In the latter the working 
of 230 “‘ routes ” was provided for, whereas 
in the new installation at York there will be 
more than 800 routes. The control panel 
will be on similar lines to those at Hull and 
Northallerton, but will be constructed in 
four sections, each of approximately the 
same size as the complete panel at Hull. 
It is intended to man the York panel with 
four signalmen, who will work under the 
general direction of a traffic regulator. 

No reference to relay interlocking would 
be complete without some mention of the 
way it has been used for the automatic 
setting of points in mechanised marshalling 
yards, where it is necessary for the timing 
of point movements to be track-circuit- 
controlled owing to the very short intervals 
between successive wagons, or groups of 
wagons coupled together, in descending from 
the hump. Factors concerning the layout 
and operation of marshalling yards were 
discussed in an article, “ Railway Signalling 
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for Wartime Traffic,’ in THe ENGINEER 
for July 10, 1942. Examples of relay inter- 
locking in marshalling yards, with varying 
degrees of mechanisation, are to be seen 
at Hull New Inwards Yard (L.N.E.RB.) ; 
Toton Down Yard (L.M.S.R.), and Severn 
Tunnel Junction (G.W.R.). 

In conclusion, the period of the grouped 
railways, 1923-1948, may be set down as a 
fruitful one in signalling development. It 
witnessed the disappearance of the distant 
signal anomaly ; the establishment of multi- 
aspect colour-light signalling, and the general 
recognition of track-circuiting as a valuable 
adjunct to mechanical signalling. In the 
art of interlocking the introduction of all- 
electric lever interlocking on power frames, 
and the introduction of relay interlocking 
are outstanding as major British contribu- 
tions to modern signalling practice. On the 
other hand, railway conditions in this country 
do not generally favour two American sys- 
tems, the rapid adoption of which in the 
U.S.A. has been no less striking in its way 
than the swing towards diesel-electric trac- 
tion on the American railways. The two 
items are the coded track-circuit, and the 
system of coded remote control known as 
Centralised Traffic Control (C.T.C.). Experi- 
mental installations of both have been made 
in this country, but no large-scale adoption 
seems likely at the moment. 


Radial and Evolute Core Sections for 


Power Transformers 
By A. LANGLEY MORRIS, M.1.E.E. 


N an earlier article’ the dimensions of 
cruciform section transformer cores were 
investigated. Such sections do not, however, 
constitute the only system of laminations 
to fit into a circular space. Two other 
systems are possible and worthy of considera- 
tion: radially disposed laminations and 
evolute ones. 


THE Cross SECTION OF A RADIAL CORE 


This system comprises a number of stepped 
sectors as shown in Fig. 1. The sector angle 
26 must be such that z/@ is a whole number, 
the angle @ being in radians. In each sector 
the laminations are arranged in a number of 
rectangular packets, say, 2m, where m is the 
number of steps in the sector and is also the 
number of lamination sizes. 

If a, and 6, are the respective width and 
thickness of the nth step then 


Qn=(R*—rp? sin?0)t—rpacos6 = . . (1) 
and 

bn=(ra—fe-,)8mm 6. . . 2. « « (2) 
where 

R=radius of the core circle, 
and 


rn=radius of circumscribing circle of the 
inner polygon of the nth step. 


The total core area is 
n=™m 
A=2n/0) dnbn ncaa 
n=1 


The determination of a, and 6, to make A 
& maximum for a known value of @ is a 
formidable undertaking, but is not difficult 
for the two cases of m=1, i.e., a one-plate core, 
or 6 small in magnitude. These two cases 
are worth investigating. 


StnaLe-Step RADIAL Corz, m=1 
Equation (3) now becomes 





A= 2r/6[{(R*—r? sin*6)t—r cos 0)}r sin 6] . (4) 
and differentiating with respect to r and 
equating to zero yields 


(1—cos 0) + 





r=" 9 sin? 6 | oe ae 
The core area may then be found to be 
f 1—cos 6) 





a 2 | . ae 
A=rR?*/@ (sin 6 cme} (6) 


The following table shows how r/R and 
A/R* vary with 20, where for convenience 


Variation of r/R and A/R* with 20 
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If the core utilisation factor is defined as 
K=core area/circle area . . . (7) 


then the radial core where the sector angle 
is less than 180 deg. has a poorer utilisation 
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EVOLUTE CORE 
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FiG. 2—DEVELOPMENT OF 


factor than the corresponding cruciform 
section. 
When radial cores are required, it is desir- 
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Fic. 3—THE EFFECT OF THE INTERNAL 
CORE RApDiIuS 


able, for a number of reasons, that they 
be reasonably circular in shape. This means 





nee. . I -«s, 9 ooo 608 60 ... 30 a Small 
eT ca) 1a a § a) 6 ace: sos ... Large 
Cilia.) ss 8 0-56 0-54 0-526 0-52 0-505 0-503... 0-5 
‘4 /R3 soe «= 80 1-73 1-66 1-624 1-608 1-578 1-571 1-57 










26 is given in degrees, and where P=number 
of sectors in core circle. 

The table shows that the core area increases 
with increase in sector angle. When the 
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FiG. 1—-RADIAL CORE SECTION 


sector angle becomes 180 deg. the core is 
square. Thus, radial cores with sector angles 
of 180 deg. become cruciform. 























a small sector angle and a number of stepped 
packets per sector. 


Mouttt-Ster RADIAL CorEs HAVING A SMALL 
Srzotor ANGLE 


It is permissible to write sin 92=80, cos 0=1, 


and to ignore all 6? terms. Equation (3) 
may therefore be written : 


n=m 


A=2n > (Rrn—Rrn—,—1n? +1ntn-) e (8) 


n=1 

Now it may be verified that A is a maximum 
when 

m=R.ni(m+1) . . . (9) 
and that 

A=nrR?.m/(m+1) (10) 
The core utilisation factor is 

K=m/(m+1) (11) 


The following table shows the comparison 
between multi-step radial and cruciform 
cores, the figures for the latter being obtained 
from the article already cited.* 

Regarding the packet dimensions a, and 
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b,; if 8 is the lamination thickness and q 
the number of laminations per packet, then 


bn=qd=R8/(m+1) (12) 
All packets have, therefore, the same thick- 
ness, and from (12) 

6=gd(m+1)/R . (13) 
The packet width is then, from (1) and (13), 


f ~-) a} 
a= B1—a("F ~m+1) ° 


It might be thought that the poorer utilisa- 
tion factor of the radial core constitutes a 


(14) 
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and the lamination width 


a=r/{— 1) : 


The core area is then the difference in area 
between the outer ‘and inner circles, i.e., 


(18) 


A=n(R?—r*) (19) 
and thus the core utilisation factor is 
K=(R*—r*)/R? (20) 


Fig. 3 shows how a/R and the utilisation 
factor K vary with r/R. For comparison, 


Relation between Multi-Step Radial and Cruciform Cores 





Number of steps,m ... ... 1 2 3 
K, forradial core... ... ... 0-5 ... 0-66 ... 0-75 . 
K, for cruciform core ... 0-637 ... 0-784 ... 0-851 ... 


he eee, ee ae ie ess Seer 9 
. 08 ... O83 ... O88 ... 0-88 ... 0-80 ... 0-9 
0-885 ... 0-009 ... 0-92 ... 0-932... — ... — 





disadvantage compared with the cruciform 
core, but with very large cores, where cooling 
ducts are necessary, the utilisation factors 
of the two kinds of cores become comparable 
in value. For the radial core has already a 
cooling duct up the centre of the limb and 
the cooling medium is in contact with the 
edges of the laminations. In the case of 
cruciform cores, the provision of cooling 
ducts not only results in loss of lamination 
space, but renders the construction of the 
core difficult if edge cooling of the laminations 
is attempted. 


EVoLuTE CoRE SECTIONS 


The disadvantage of having to use many 
sizes of laminations can be avoided by 
laminations of evolute form (Fig. 2). Here 
but one size is required for a given core 
circle. 

The parameters of such a core are as 
follows :— 

R=radius of the core circle. 
r=inside radius of the core. 
a=width of lamination. 

$=thickness of lamination. 

The number of laminations per circle is 
obviously 

p=2nr/s . : = > SES) 
From Fig. 2 the co-ordinates of the evolute 
are z and y, while ¢ is the angle the tangent 
to the curve makes with the x axis. It may 
then be found’ that 


x=r(cos )+y sin y) (16) 
y=r (sin Y—Ycosy) . (16a) 
+y=r(1+ 4?) (17) 


radial cores of the appropriate inner radius 
are indicated on Fig. 3 by small circles on 
the straight line graph. 

The better core utilisation factor of the 
evolute section is quite evident. 


CoNCLUSIONS 


Circular core sections of the radial and 
evolute form have applications for power 
transformers, the former for very large cores 
and the latter perhaps for medium sizes. 
The development of particle accelerators 
using the betatron and synchrotron principles 
for nuclear physical research have brought 
radial core sections into more general use 
than hitherto. Thus the experience gained 
in the use of radial cores for such machines 


. will undoubtedly be applied to transformer 


construction. 

In the case of evolute cores, much depends 
upon the economics of making suitable 
rollers to produce the requisite shape from 
flat laminations, and whether the plates can 
be heat-treated without spoiling them. 
From the core assembly aspect a single-plate 
evolute core would be simpler to construct 
than a multi-step radial one. 
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The National Physical Laboratory 


N May 26th and 27th the National Physical 

Laboratory was open to members of 
research associations, government departments, 
industrial firms, universities, and other tech- 
nical institutions. These bodies are the actual 
or potential clients of the N.P.L., which was 
founded in 1900 in Bushy House, Teddington, 
“to bring scientific knowledge to bear on 
everyday industrial and commercial life, to 
break down the barrier between theory and 
practice, and to effect a union between science 
and commerce.” More specifically the labo- 
ratory makes accurate determinations of physi- 
cal constants, establishes and maintains precise 
standards of measurements, and undertakes 
tests on instruments and materials. It also 
carries out investigations of special problems 
at the request of, and on behalf of, the various 
bodies whose interests it serves. 

The visitor can do little more in an after- 
noon tour than touch on a few of the activities 
of the ten Divisions into which the labora- 
tory’s work is divided. Yet even such a brief 
glimpse as this serves to show the wide variety 
of work, ranging from fundamental research 
to applied technology, in the different branches 


of science and engineering represented by the 
ten Divisions. 


Tue Isoropic Mercury Lamp 


One of the more interesting researches of 
fundamental significance is the work which 
is being done in the Metrology Division on 
the isotopic mercury (Hg!**) lamp with a view 
to evolving a light source that will give inter- 
ference fringes capable of yielding a repro- 
ducible standard of length. In fact, recent 
work that has been done at the National 
Physical Laboratory and elsewhere suggests 
that the idea of using a wavelength of light 
as a natural standard of length, first suggested 
nearly 125 years ago, may soon be satis- 
factorily realised. 

For some time it has been known that the 
defective monochromatic quality of the most 
suitable radiations emitted by naturally occur- 
ring elements (such as mercury) is due to the 
mixed isotopic content of these elements, 
and that extremely pure monochromatic radia- 
tions would be obtainable from single isotopes 
of even mass number. 
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Striking confirmation of the advantages of 
using suitable isotopic sources has been ob. 
tained since the introduction of techniques for 
isolating or artificially producing pure isotopes, 
Thus the separated krypton isotopes of masses 
84 and 86 have been reported to yield visible 
interference phenomena over a path difference 
of 70cm when excited at the temperature of 
liquid air. Also, when gold is subjected to 
neutron irradiation in an atomic pile, part 
becomes transformed eventually into a stable 
isotope of mercury, of mass 198 (Hg"'*), 
which gives radiations of similarly high mono- 
chromatic quality. 

An electrodeless discharge lamp, with an 
envelope of “‘ Vycor ”’ (96 per cent silica glass), 
containing 3mg of Hg!** with pure argon at 
3mm pressure has been presented to the National 
Physical Laboratory by the National Bureau 
of Standards, Washington. When excited 
by placing it in the field of a valve oscillator 
tuned to a frequency of about 100 Mes, 
this lamp emits characteristic radiations of 
Hg!** with high intensity. Comparison pho- 
tographs of interference fringes in green ligiit 
from Hg!** and from natural mercury impres- 
sively demonstrate the superiority of the 
single isotope. So also do similar comparisons 
with the red radiation of cadmium, which is 
the present international reference standar« 
of wavelength for spectroscopy and, in a limited 
sense, for other measurements of length. 

Precision engineering length standards uj) 
to 40cm are directly measurable in terms of 
light waves from the new source. Preliminary 
wavelength measurements of the visible radia- 
tions from Hg? at the National Bureau of 
Standards, the National Physical Laboratory 
and the Bureau International des Poids et 
Mesures (Sevres) agree within a range of 
+2 parts in 10°. 

Such experimental evidence confirms the 
view that it will soon be possible to consider 
adopting the wavelength of a radiation from 
one of the single, even-mass isotopes as the 
ultimate standard of length for ali purposes. 

Since increased precision can be attained by 
exciting the isotope at lower temperatures, 
one of the aims of current work at the N.P.L. 
is to evolve a technique for operating the lamp 
in liquid air, which holds out the possibility 
of obtaining reproducible accuracy of 1 part 
in 10°. 


A DETERMINATION OF THE VELOCITY OF LIGHT 


Another investigation of basic importance 
is the determination of the velocity of light, 
using a cavity resonator (Electricity Division), 
which indicates the possible existence of a 
hitherto unsuspected error in the results of 
classical experiments. 

The velocity of light is generally recognised 
as the universal constant that has been measured 
with the greatest accuracy; the historic 
determinations by optical methods were a 
few years ago grouped around the value 
299,776km/s, and it was estimated that this 
value was correct within +4km/s. When 
therefore experiments made at the laboratory 
first showed that this constant could also be 
determined from measurements of the resonant 
frequencies and linear dimensions of a cavity 
resonator, it seemed likely that the agreement 
of the result with the above value would do 
no more than give a valuable check on the 
soundness of the electrical technique and the 
validity of the theory. In this event, however, 
the discrepancy with the first set of measure- 
ments amounted to 17km/s, which though 
small could not be completely explained. A 
further series of measurements with different 
modes of vibration of the cavity was therefore 
put in hand and is in progress. 

Meanwhile, a new determination in Sweden 
by an optical method has also shown a dis- 
crepancy of about the same order. The inter- 
esting possibility therefore arises that the 
errors of the historic determinations were 
underestimated and that the electrical method 
may be the means of removing an unsuspected 
error from our value for this fundamental 
constant. In view of the scientific importance 
of the matter and of its application to radar 
every effort is being made to reduce the limits 
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of error to the lowest value obtainable with 
existing technique. 


MEASUREMENT OF ExAstic CONSTANTS BY 
SUPERSONIC’ PULSE TECHNIQUE 


Apparatus exhibited in the Engineering 
Division and designed for the determination 
of elastic constants represents the joint work 
of the Metrology, Physics and Engineering 
Divisions. The determination involves the 
precise measurement in microseconds of the 
transit times of ultrasonic waves. 

To evaluate the elastic constants of materials 
such as single metal crystals, which are avail- 
able only in the form of small samples, ultra- 
sonic waves are launched into carefully pre- 
pared prisms through acoustic wave-guides. 
The difference in time of travel with and with- 
out @ specimen between the ends of the wave- 
guides is measured. 

The equipment as demonstrated is still in 
its experimental form, and is used for the 
measurement of wave velocity of both com- 
pression and shear waves through small speci- 
mens down to 0-6cm cube. A short radio- 
frequency pulse of the order of 0-3 micro- 
seconds duration and carrier frequency of 
15Me/s is- applied by a quartz transducer 
system to one surface of the specimen and the 
time of travel through the specimen (ranging 
from 0-5 to 5-0 microseconds) is measured 
by a high-speed calibrated time-base and 
C.R.T. display. 

Preliminary trials of the equipment gave a 
precision of better than one-hundredth micro- 
second in travel times of 1 to 2 microseconds. 
By measuring the wave velocity of compression 
and shear waves along appropriate axes of 
the crystal the elastic constants may be de- 
duced with an accuracy on the smaller speci- 
mens of about 1-0 per cent. 


E.Lectronic SPEED CONTROL OF TANK 
CARRIAGE 


To pass from fundamental to applied research 
it is not necessary to leave the Metrology 
Division, which provides examples of both 
classes of work, ranging, for example, from 
the isotopic (Hg’’’) lamp described above, 
to the electronic speed control of a tank 
carriage. 

The Control Mechanisms Section of Metrology 
Division has designed and installed an elec- 
tronic speed control for the towing carriage 
of the No. 2 Tank in Ship Division. The system 
is a closed loop automatic control system, in 
which speed is measured by a tacho-generator, 
the output voltage of which is compared with 
a reference voltage set according to the required 

. Any difference between the two is 
amplified desteealoniig and controls the out- 
put of a Ward-Leonard set, which supplies 
power to the carriage motors. Speed can be 
set from Oft to 30ft per second, or Oft to 10ft 
per second in reverse, in steps of 0-02ft per 
second. Up to 10ft per second the speed is 
constant to within a peak error of +0-Olft 
per second (records for higher speeds have not 
yet been obtained). Automatic control of accel- 
eration and of regenerative braking is provided 
by a special current-limiting circuit, which 
overrides the main control during the accelera- 
tion or deceleration period. This control is aut- 
omatically set to provide a suitable acceleration 
for each speed set, with no overshoot on reaching 
the speed. Operation is by push button and the 
relay and contactor circuits are interlinked 
with the air brakes and other safety devices. 
The prototype of this control was demon- 
trated in operation in June, 1948. The final 
version was completed just before the end of 
1948 and has been working satisfactorily 
since, 


Automatic Contror Stupirs 


A pilot plant for temperature control has 
been set up in the Metrology Division for study- 
ing the basic principles of automatic closed 
loop control, such as is used in industrial pro- 
cessing for controlling such variables as tem- 
perature, pressure, liquid flow, &c. The con- 
trol action is continuous and is based upon 
the measured deviation of the temperature 
from the desired value ; the proportional, 
integral and derivative modes of control can 
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be employed separately or in combination 
and their effectiveness investigated in the pre- 
sence of time lags of various degrees. The 
behaviour of the plant following # sudden 
disturbance or under the influence of sustained 
simple harmonic changes can be studied. 


Hicu-Sprep Exectronic Dierran Compruta- 
TION 


The Electronic Section of the N.P.L. was 
formed early in 1948 and is engaged in the 
electrical and engineering development of the 
high-speed electronic digital computing ma- 
chine known as the A.C.E. (Automatic Com- 
puting Engine), the logical or functional 
design of which has been worked out by the 
Mathematics Division of the laboratory. In 
this machine numbers of anything up to thou- 
sands of millions in size are represented in 
the so-called binary form, i.e., as a sequence 
of powers of two, instead of the usual decimal 
form (powers of ten). Numbers in binary 
form are like ordinary numbers except that 
every digit is a nought or a one. For example, 
the number 2 would be written 10 in the binary 
system; similarly 3 would be written 11, 
4 would be written 100, 5 would be written 
101, and so on. Such numbers can clearly 
be represented by any succession of two alter- 
native states, e.g., a succession of electrical 
pulses (ones) or “no pulses” (noughts). In 
the equipment under development, the pulses 
are about a third of a microsecond in length 
and are about a microsecond apart, so that a 
number of thirty binary digits (ten decimal 
digits) only occupies 30 microseconds in the 
time scale, and arithmetical operations with 
these numbers can be carried out at a corres- 
pondingly high speed. For demonstration 
purposes various elements of the circuitry 
required for the generation and utilisation of 
these pulses were exhibited, including the so- 
called “memory ” or storage units, in which 
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sequencies of numbers can be kept circulating 
continuously and unchanged in a closed cycle 
until all or any of them are needed. 

The model at present under construction 
is a small-scale version of the proposed main 
machine. It will itself be a very powerful 
computing equipment, but is intended mainly 
to provide experience both in the mathematical 
and electronic fields for guidance in the con- 
struction of the A.C.E. 


CONTROLS OF TAILLESS AIRCRAFT 


An aerodynamic problem, which has assumed 
considerable importance as a result of the 
construction of modern tailless aircraft, is the 
best method of designing the controls in order 
to give desirable stability characteristics.. For 
many years the standard method of control 
has been by the deflection of hinged flaps, 
which usually cover about one-third of the outer 
part of each half wing. For a tailless aircraft 
with a swept-back wing, the stability in pitch 
and roll is closely connected with the flow over 
the wing tips, and it is doubtful whether the 
standard control will prove generally satis- 
factory. In order to throw light on this prob- 
lem, wind tunnel tests are being made on a 
half wing with a cranked wing tip, on which is 
fitted an alternative type of control, used many 
years ago by Professor Hill on early models 
of the Pterodactyl, which consists of a part 
of the wing tip rotating about an axis located 
at the quarter chord. The results of these 
tests will be compared with those obtained by a 
conventional control system. 

The work, which is being done in the 7ft 
No. 2 tunnel, is also being extended to a straight 
tapered swept-back wing with two sizes of 
control, and, in this case, the effects will also 
be measured of an alteration of the axis of 
rotation, from an alignment orthogonal to 
the wind direction, to a position inclined back- 
wards at about 45 deg. to the airstream. 


New Factory at Motherwell 


AST week we were given the opportunity to 

visit a factory at Motherwell, near Glasgow, 
which has been taken over by the Metropolitan- 
Vickers Electrical Company, Ltd., and Newton 
Victor, Ltd., and equipped for the manufacture 
of electrical instruments and meters and X-ray 
equipment. It was officially opened on 
May 24th. 

The factory was built in 1944 and used from 
February, 1945, by the Ministry of Supply as a 
textile salvage depot. It consists of modern 
single-storey buildings having a floor area of 
300,000 square feet, well laid out on a site of 
23 acres. Rather more than half of the space 
is now used by the Metrovick Company as a 
factory of the company’s instrument and meter 
department, for the manufacture of certain 
types of meters, instruments and relays, and 
especially for the large-scale production of a 
new design of house-service meter. The other 
part of the factory is now the works of the new 
organisation of Newton Victor, Ltd., which 
was recently formed to combine the X-ray 
apparatus manufacture of the Metrovick Com- 
pany, the activities of Victor X-ray Corporation 
{a direct branch of the General Electric Com- 
pany of America), and the old-established 
scientific instrument manufacture of Newton 
and Wright, Ltd. The establishment of the 
Newton Victor X-ray works at Motherwell 
introduces an entirely new industry to Scotland. 

Both sections of the factory are self-contained 
for complete production, having their own 
essential feeder departments, and both are 
newly equipped with the latest machine tool 
and other appliances, many items of which 
have been specially developed and made by 
these companies for their own work. The tool- 
room of the works is shared in common. In 
the broad interests of industrial planning this 
development has established a large light engi- 
neering factory in an area of heavy engineering 
work, thus helping to balance the supply and 
demand for labour. The factory already 





employs about 600 workers, and its present 
planned complement will be about 2000, nearly 
all being locally recruited and a very large 
proportion girls and women. 

A plan of the factory is reproduced in Fig. 5, 
from which it will be seen that about one-third 
—to the left of the entrance—is given over to 
X-ray equipment manufacture, and the rest 
to the Metrovick production. We have no 
intention of describing in detail the methods 
used in this new factory. Indeed, many of 
those methods are not new save only that, owing 
to the space available and the freedom given 
by @ new installation, it has been possible to 
introduce relatively small modifications here 
and there and to substitute improved machinery. 

On the Newton Victor side activities are 
wholly devoted to the production of X-ray 
equipment for industrial and medical purposes, 
including dental and veterinary. Already in 
progress is the manufacture of portable and 
mobile X-ray units for medical and veterinary 
service—the company’s model “ F” series of 
equipments—the “CDX ” dental X-ray appa- 
ratus, and the model “ OX-250”’ industrial 
radiographic apparatus. The latter unit is 
designed for operation at 250,000V and has 
power to penetrate up to 3}in of steel. All 
these equipments are of the oil-immersed, 
shockproof type. Larger and more powerful 
medical equipments, both for radiographic 
diagnosis and X-ray treatment, will be manu- 
factured at the Motherwell works as its facilities 
are extended and production schedules expe- 
dited. The largest installations for hospital 
and specialist use, and industrial X-ray units 
up to 1,000,000V operation—and even higher— 
will be included. 

The large-scale extension of X-ray manu- 
facturing resources represented by the Mother- 
well project is expected to be justified by the 
National Health Scheme. For implementation 
of the far-reaching plans under that scheme for 
improvement of the country’s health and 
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hospital services should increase the demands 
for X-ray equipment of all kinds. Similarly, 
the increasingly widespread application of 
X-rays in industry, both as a production tool 
and as @ research instrument, is stimulating 
demands for more specialised industrial X-ray 
equipment. Until quite recently the X-ray 
market in the United Kingdom was largely 
dominated by and dependent upon foreign 
manufacturers (American and Continental), 
and imported apparatus totalled a very consider- 
able proportion of the whole. Manufacture of 





— 











CAR PARK 


— 
oO 



































THE ENGINEER 


types of protective and control relays. The 
new factory, we learnt, is to concentrate on 
products which are in the greatest demand. 

The type ‘““NF” watt-hour meter, seen in 
production, is a new design. It has already been 
approved by the Electricity Commissioners 
and is being manufactured in capacities from 
24A to 50A in pressed steel or moulded composi- 
tion cases. Both types of cases are produced 
in the latest types of presses. 

The lay-out of the shops and benches has 
clearly been based not only on long experience, 
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FIG. 5—FACTORY LAYOUT PLAN 


X-ray tubes and valves and of current equip- 
ment models is continuing at the Finchley 
(London) works of Newton Victor, Ltd. 

Two views in the Newton Victor section of 
the factory are reproduced in Figs. 1 and 2. 
The first shows manufacture of various small 
parts in the machine shop and the second the 
assembly of portable X-ray units. In the back- 
ground of the latter can be discerned examples 
of the ingenious coil-winding machines which, 
as the coil is wound, automatically maintain 
the tension on the wire and count the number 
of coils laid on. Similar machines are to be seen 
in other parts of the factory dealing with wires 
down to two-thousandths of an inch in diameter. 
One of the devices explained and demonstrated 
during our tour of the factory was the Bucky 
grid, whose object it is to improve the definition 
attained in an X-ray photograph. When X-rays 
emanating from a single point source strike an 
obstruction or an irregularity in the object to 
be photographed, secondary radiation is 
“ reflected ’’ at the point of contact diverging 
along lines no longer racial to the original 
source (Fig. 6). Their effect upon the photo- 
graphic plate is to make the edges of the 
shadows diffuse. The Bucky grid is designed 
to absorb and eliminate these divergent rays. 
It consists of alternate thin layers of wood and 
lead as illustrated by the sketch, and it is so 
constructed that all rays diverging from the 
original source can penetrate the wood without 
absorption, whereas rays diverging from any 
other point must be absorbed by the lead. 
To prevent the appearance of grid lines on the 
photograph the grid is rapidly traversed across 
the plate during an exposure. 

The method of building the grid is of interest. 
A many-decked “ sandwich ”’ is built up from 
the lead. plates and wood veneer soaked in 
varnish and pressed together. This “sandwich” 
is then sawn into strips with a width along the 
grain of the.sandwich equal to the thickness 
of the’final grid. In order to provide for the 
differing angular positions of the lead and wood 
at different points of the screen the edges of 
these strips are bevelled. The bevelled strips 
are next’ assembled together side by side in a 
jig, pressed into place, glued together, and 
strengthened by an aluminium plate laid over 
the front to hold all together. Crimps are 
placed ‘at top and bottom and the grid is 
complete. 

In the Metrovick section of the works, which 
is illustrated in Figs. 3 and 4, there are being 
made indicating instruments for switchboard 


and similar services, integrating meters for- 


power supply systems and household con- 
sumers’ service, voltage regulators, and many 


but also on extensive motion study. We found 
the lay-out of assembly operations particularly 
neat. In many instances special bench lay-out 
has been provided to give a convenient arrange- 
ment of components and tools, and the operator 
works with both hands, getting maximum pro- 
duction with a minimum of fatigue. 

In this section of the factory we noted the 
use of an electro-pneumatic die-casting machine 
designed by the Metrovick Company for the 
particular purposes of this and other factories 
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FiG. 6—-THE Bucky GRID 


making similar products. We were also 
interested to inspect the method adopted for 
setting and checking the speed at which the 
completed watt-hour meters run.’ Setting is 
done by comparing the speed of rotation of a 
completed meter with a standard, the speed of 
movement of which is itself checked each day. 
The speeds are compared by stroboscopic 
means and all the girl has to do is to look into 
a mirror and watch the radial lines on a disc, 
turning at the same time an adjusting screw on 
the meter until the lines appear stationary. 
Very close accuracy of adjustment is thereby 
obtained. 

In the machine shop of this section of the 
works we noticed the use of automatic pinion 
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machines for the making of the clock parts of the 
watt-hour meter and of very small turret lathes 
for other work on the same parts. We noted also 
an ingenious method of separating pieces cut 
in strip from the scrap. The strip, to which the 
pieces still adhere, is taken as illustrated in 
the sketch, Fig. 7, over two rollers. The sharp 
bend around the top, roller causes the pieces to 
project and to be pi¢ked up by a guide and a 
roller and collected bya chute ‘whilst. the scrap 
is fed away below around the lower roller. 

In the evening, following the visit to the 
works, a dinner was held at the Central Hotel, 
Glasgow. Mr. Johnston, Chairman of the 
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Scottish Hydro-Electric Board, in. proposing 
a toast to the Motherwell factory, pointed out 
that when all the schemes envisaged by the 
Board had been carried out the power developed 
would be equal to 42 per cent of present power 
sources in Scotland. The Board was at present 
gaining 15,000 new customers a year. Clearly 
there was an added market for the. products 
of the factory as a consequence of the develop- 
ment of. hydro-electric power. In _ replying, 
Mr. Oliver Lyttelton, chairman of Associated 
Electrical Industries, Ltd., said that the con- 
sultations about taking over the factory had 
been started with the Board of Trade in October, 
1946. The factory was handed over in the 
latter part of 1947 and some production had 
begun in January, 1948. After a period of 
three months’ training for new operatives 
commercial production began in February, 
1948, and by the end of December, 1950, it was 
hoped to employ between 1400 and 1500 people. 
The eventual target was some 2000. 


———_—— 


Macuinge Toot Trapes’ AssocraTion.—The 
Machine Tool Trades’ Association held its annual 
luncheon at the Savoy Hotel, London, on Wednes- 
day, May 25th. It proved, as usual, a very enjoy- 
able function. There were only two speeches. Sir 
Holland Goddard, the President, welcomed the 
guests and Lord Aberconway replied. Sir Holland 
remarked that under the growing. competitive con- 
ditions in machine tool markets manufacturers 
must be able to reduce costs without lowering 
quality. But if it was to do so the industry must 
be freed from various hindranees from which it at 
present suffered. It was not sufficient for the 
Government to lecture industry upon the improve- 
ment of its productive methods. Other matters 
were involved. There was, for instance, a shortage 
of generating plant and of coal. It was a sobering 
thought that in the United States there was avail- 
able nearly three times as much horsepower per 
head as in this country. In welcoming representa- 
tives from the Commonwealth, Sir Holland pointed 
out that cold statistics showed how much the 
British machine tool industry had contributed to 
Commonwealth development. In his reply, Lord 
Aberconway spoke of the success of the 1948 
Machine Tool Exhibition at Olympia and said that 
it had been decided to hold the next exhibition in 
1952. In referring to the line of chairmen and 
presidents of the Association, of which Sir Holland 
was the latest, he made a graceful reference to Sir 
Alfred Herbert, who was, he said, still keeping a 
watchful eye on the activities of the Association at 
the age of eighty-two. ‘The Association had always 
followed a liberal policy, letting tools from other 
countries come in to this one. He believed it to 
be the right one. We could let these tools in, see 
what was good about them, decide what was 
unsuitable for our conditions, and then set out 
to beat them. Lastly, he referred to the export 
performance of the industry. In 1948 exports 
reached £11,500,000, amounting to 35 per cent of 
output, to which there should be added £1,500,000 
for woodworking tools. Imports had amounted to 
less than £5,000,000 worth. 
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AUTOMATIC TRIPLE DRAW TUBE BENCH 


HEAD WRIGHTSON MACHINE COMPANY, 


A Triple Drawbench 


E recently had an opportunity to inspect 
an interesting drawbench which has been 
installed for the production of brass and copper 
tubes in the works of The Mint, Birmingham, Ltd. 
This drawbench was designed and built by 
the Head Wrightson Machine Company, Ltd., 
of Middlesbrough, and is claimed by the com- 
pany to be the first fully automatic, push- 
pointing, triple-draw machine to be made. It 
has @ maximum rated pull of 25,000 lb on the 
chain and is arranged to draw tubes having 
lengths up to 25ft. The length of draw in this 
particular machine was restricted by site 
limitations, although benches now under con- 
struction are capable of drawing tubes of more 
than 100ft finished length. 

The bench can be used to draw one, two or 
three tubes at a time, and its design is such that 
the fullest possible use is made of the power 
available. The maximum size of tubes or 
number of tubes which can be drawn in one 
operation naturally depends on the reduction 
in area and the condition of the material. As 
a rough guide, the makers give the maximum 
outside diameters of tubes which can be drawn 
as follows :—For one per pass, 24in; two per 
pass, 1din, and three per pass, #in. 

The general lay-out of the machine can be 
seen in the drawing and illustrations we repro- 
duce. The working cycle of the machine is 
briefly as follows :—Tubes are elevated from a 
rack at the rear and delivered on to screw con- 
veyors arranged across the top of the draw- 
bench; from these conveyors the tubes are 
fed by pinch rolls over plugs and rods in the 
rotating back bench; the back bench rotates 
through 180 deg. to bring the tubes on the rods 
into line with the reducing dies; a forward 
movement of the back bench brings the tubes 
up to the entrance to the dies, where they are 
gripped in a moving head and their leading ends 
forced through the dies; the plugs are then 
moved forward inside the tubes into correct 
relationship to the dies ; the ends of the tubes 
protruding through the dies are gripped by the 
drawbench and the tubes are drawn through 


the dies ; at the end of the drawing operation 
the tubes are released and pushed off the 
machine by ejector rams. 


TuBEeE LOADING AND FEEDING MECHANISM 


Tubes ready for drawing are placed in a 
single layer on an inclined loading rack with 


LTD. 


their ends nearest the die block against a stop 
plate. Fingers protruding from four endless 
chain elevators pick up each tube in turn as it 
gravitates down the loading rack and raise 
it to the top of the machine. The tubes roll 
over on to a series of four parallel screw con- 
veyors arranged across the width of the machine 
over the top of the drawbench. These screw 
conveyors are pitched so that the first three 
tubes are registered in line with three pinch feed 
rolls. At this point the conveyor feed motor is 
automatically stopped with the tubes resting 


TUBE ELEVATING GEAR 
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on the bottom members of the pinch rolls, 
which then come into operation. 

The upper members of the pinch feed rolls, 
which are pivoted in an upper extension of the 
die stand, are actuated by pneumatic cylinders. 
When the conveyor feed rolls stop a limit 
switch operates to admit air to the pneumatic 
cylinders and the lower pinch rolls start rotating 
as the upper rolls are forced down on to the 
tubes by the pneumatic rams. Projecting in 
front of each upper pinch roll assembly is a 
plain roller which is also pressed on the tube. 
The levers on which these plain rollers are 
mounted are arranged to actuate the switchgear 
of the air cylinders controlling the upper pinch 
rolls. As each outer end passes the plain roller 
during the rearwards feed of the tubes the 
roller drops and, through its lever, releases the 
air pressure in the corresponding pinch roll 
cylinder. At this point the upper pinch roll 
rises and tube feed ceases. By this arrangement 
each of the three tubes, irrespective of its 
length, is fed into the back bench and the outer 
ends are automatically lined up. The tubes are 
fed over plugs at the end of enclosed rods in the 
back bench and are held in position during the 
ensuing operation by weighted levers. 


Back BrencH AND PorntING CARRIAGE 


The back bench consists of a moving carriage 
on which is mounted a horizontal rotating 
turret carrying two rows of three plug rods 
which carry the tubes. When the tubes to 
be drawn have been loaded in to the uppermost 
set of rods the back bench is drawn rearwards, 
away from the die block by a pneumatic ram 
on its carriage. At this point a limit switch 
is tripped and a 5 h.p. motor coupled to the 
turret through gearing adjacent to its central 
supporting ring is switched on. This motor 
rotates the turret through 180 deg. to bring 
the row of tubes into line with the dies. The 


Pusher Carriage 
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DIAGRAM OF PUSH POINTING 


back bench carriage is then moved forward 
by its ram and the push-pointing operation 
begins. This push-pointing operation can be 
followed with reference to the diagram on this 
age. , 

: ye the back bench moves forwards the ends 
of each tube pass through the open grips of 
aSpush-pointer head mounted on a separate 
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carriage behind the die stand. This carriage 
is actuated by a hydraulic ram and stops when 
the tube ends are at the face of the die (diagram 
a). The grips are carried in taper-sided ways 
in the push pointer and they have correspond- 
ingly tapered sides. Ram-operated yokes in 
the pointer carriage pull the grips back to close 
them firmly on the tubes. 

With the tubes firmly gripped the push- 
pointer carriage is then moved towards the die 
stand forcing the tube ends through the dies 
(diagram b). As the tubes enter and are forced 
through the dies the grips are pushed back in 
their tapered ways and the wedge action closes 
them on the tubes to increase their hold in pfo- 
portion to the resistance imparted by the 
load. When the tubes have been projected the 
predetermined distance through the dies—that 
is, sufficient for the drawbench carriage grips 
to take hold—the push-pointer carriage stops 
and the hold of the grips on the tubes is auto- 
matically released. The carriage is then 





PUSH POINTER HEAD AND GRIPS 


returned to its original position ready for the 
next cycle of operation, as shown at c in the 
diagram. 

A pneumatic ram at the end of the back 
bench turret is then driven forwards against 
the rear plate on which the drawing plug rods 
are supported. By this operation the rods are 
driven up the tubes and their drawing plugs 
are forced into the tubes in front of the dies. 
At the commencement of the following drawing 
operation the plugs in the tubes are pulled into 
their working position in the dies (see d). 

It should be pointed out here that whilst the 
above pointing operation is proceeding the 
upper row of plug rods on the back bench are 
being loaded with tubes for the next cycle of 
operations. As push pointing takes place whilst 
the drawbench carriage is moving up to the 
die stand it does not involve an increase in the 
operating cycle time of the machine. 

The plug rods are hollow and a flow of 
lubricating oil, at high pressure, is forced along 
them by a motor-driven pump during the draw- 
ing operation. This oil flows out of the rods 
through transverse holes behind the plugs 
whilst the rods are in their forwards position 
and is cut off when the carriage is drawn back. 

THE DRAWBENCH 

Whilst the push pointer is forcing the ends 
of the tubes through the dies the drawbench 
carriage is being pulled up to the die stand. 
This drawbench carriage is fully  auto- 
matic and is pulled up to the die stand 
by a motor-driven winch at a speed of 250ft 
per minute, automatic slowing down taking 
place at the end of the return movement. At 
the end of this return movement, and as the 
carriage comes to rest against the face of the 
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die stand, a projecting spigot enters a hole in 
the stand. A groove at the end of this spigot 
is engaged by a latch in the stand to anchor 
the carriage in position and prevent recoil 
whilst the grips are locked on the tubes. During 
the final closure of the carriage on the die 
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spring which comes into effect when the tension 
on the grip ceases. When the last tube has 
been released the carriage continues to run 
back for a short distance, the hook automatic. 
ally disengaging from the chain and resetting for 
the next operation. The bed of the drawbouch 





PINCH FEED ROLLS 


stand a spring-loaded locking bar on the side 
of'the carriage is forced back and, through a 
series of links, closes the grips on the tubes. 
The holding latch is automatically disengaged 
as the pivoted carriage hook is tripped to drop 
and engage in the endless drawing chain set 
along the bed of the bench. During the drawing 


is of fabricated steel and adequate guidance is 
provided to ensure that no eccentric loads are 
applied to the tubing during the drawing 
operation. This feature and the special die 
mounting make it possible to draw tubes which 
are almost straight. 

At the conclusion of the drawing of each tube 





DRAW BENCH CARRIAGEHAND DIESTAND 


operation the die mounting is flooded with 
lubricating oil at high pressure. As the carriage 
moves back a catch in its side engages in turn 
each of the three skid arms pivoted at the rear 
of the bed. These arms swing across the machine 
to support the tubes and prevent them dropping 
on to the chain. 

As each tube emerges from its die its carriage 
grip is automatically released by the action of a 


the plug rod in the back head is pulled back 
from the die head by a heavy coil spring and 
the flow of lubricating oil down its centre is 
cut off. 

When the carriage has reached its rearmost 
position, and before it automatically advances 
for the next cycle of operations, the tubes lying 
on the skid arms are thrust off the bench 
into a stacking pocket on the side. This unload- 
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ing is effected by.air-operated rams mounted 
on the inner ends of the arms, After making 
the tube ejection stroke the rams return and 
the skid arms swing back to their original 
position parallel to the axis of the bench and 
the carriage is returned automatically to the 
die stand by the winch. 

The drawbench is driven by a 200 h.p. motor 
and has an infinitely variable drawing speed 
up to 200ft per minute. The drive is so arranged 
that on completion of a draw and when the 
carriage is returning towards the die stand the 
chain movement is reduced to a predetermined 
low speed. When the carriage hook engages 
with the chain for the drawing operation the 
chain smoothly and quickly accelerates to 
its pre-set top speed. 

The whole unit is designed to operate com- 
pletely automatically and normally there is 
no need for the operator to touch the tubes 
during the drawing operation. Individual 
operations of the machine can be controlled 
through push buttons on a control desk at 
the side of the machine, and the automatic 
sequence is operated by a master switch once 
the cycle has been set. Special consideration 
has been given in design to facilitate rapid 
changing of the carriage, the push pointer grips 
and the dies. 

The makers point out that as the push-pointed 
section of tube is only about 4}in long the design 
of the machine reduces the amount of scrap 
normally encountered in tube drawing as well 
as eliminating the use of a separate pointing 
machine. The concentric point produced in 
pointing on the machine makes for positive 
gripping. This hollow point eliminates the 
air locks which are frequently caused by tags 
which close the end of the tube, thus enabling 
the plug to get to its correct position in the die 
without delay and facilitating annealing, pick- 
ling and washing of the tubes. When seen in 
operation the bench was drawing three tubes 
at a time, the tubes having been push pointed 
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V.H.F. 


a number of bands within the range 70-150 
Mc/s. 

It was found that one of the facilities required 
at airports was the ability to speak through 
the same microphone to aircraft listening on 
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FINISHED TUBES ON DRAW BENCH 


and drawn through five passes previously on 
the same machine. In the first two passes they 
were drawn singly and on the next two passes 
they were drawn two at a time. 





A 50-Watt V.H.F. Transmitter 


AFTER investigating the requirements of 
users of v.h.f. transmitters in all parts of the 
world, Standard Telephones and Cables, Ltd., 
has produced a 50-W v.h.f. transmitter espe- 
cially suited for ground-to-air communica- 
tion. The frequency range of the first. models 





two different frequencies and arrangements 
have therefore been made whereby the opera- 
tor can select at will transmission on either 
one or both of two frequencies. To make 
this possible the r.f. equipment is duplicated 
and the power supply equipment and modu- 
lator are designed so that they can drive 
both r.f. units at once. A V.0.G.A.D. (Voice 
Operated Gain Adjustment Device) incor- 
porated in the speech amplifier ensures a sub- 
stantially constant depth of modulation, irre- 
spective of wide variations of input level. 

As shown in the accompanying illustration, 
the transmitter is housed in a single cabinet 
measuring 3ft 8in by 2ft by lft 9in and weigh- 


is 115-135 Me/s, but, since many other uses 
are envisaged for this transmitter, provision 
has been made to supply models to operate on 


TRANSMITTER WITH DOOR 
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ing 350 lb. Normally operated with the 
door closed, the equipment incorporates a 
meter panel, which gives indications of the 
operating conditions 
and enables meter read- 
ings to be taken with- 
out the necessity for 
access to any of the 
units which make up the 
complete equipment. 
Changing frequency 
has been made ex- 
tremely simple, involv- 
ing only changing a 
crystal and adjusting 
one control. 

For maintenance pur- 
poses the units are 


accessible from the 
front, so that if required 
the transmitter can 


be mounted against a 
wall. All power supply 
equipment is mounted 
in the lower unit, which 
can be pulled forward 
on its rollers. The 
modulator and the two 
r.f. units are contained 
in the top unit, which, 
in addition to being 
pulled forward, can also 
be swung into the ver- 
tical position to faciitate 
access to components 
mounted below the 
chassis deck. Special 
panel catches are in- 
corporated which can 
be released by pressure on -buttons pro- 
truding through the front panel. When 
any of the units are pulled out, gate switches 
remove all dangerous voltages. To enable 
units to be tested in the withdrawn position, 
the gate switches can be closed by hand, but 
will automatically reset when the unit is pushed 
in 


OPEN 


The transmitter is designed to operate under 
a wide range of climatic conditions, all trans- 
formers being hermetically sealed and all 
components conservatively rated. Air-blast 
cooling is used on the modulator and r.f. 
units. The air is drawn in by a centrifugal 
fan through a filter on one side of the cabinet 
and expelled through a similar filter on the 
other side. The use of the two filters prevents 
ingress of dust and sand whether the equip- 
ment is operating or not. 

It is anticipated that the transmitter will 
normally be operated from a remote position 
and a very flexible remote control system has 
been provided. Simple operation of the trans- 
mitter can be obtained over one pair of lines, 
control of three additional facilities over two 
pairs, or control of six facilities over three 
pairs. In the simplest case the operator can 
transmit either speech or m.c.w. from the remote 
position, the h.t. being switched on and selec- 
tion of service being automatically obtained 
by operation of the key or the pressel switch 
on the microphone handset. Additional faci- 
lities available include choice of transmission 
on either or both frequencies and control of 
1. and h.t. supplies. 


A Newton CHAMBERS EXHIBITION.—An exhi- 
bition closed recently at the Thorncliffe Works of 
Newton Chambers and Co., Ltd. It was opened 
early last month by Lady Roberts, wife of Sir 
Samuel Roberts, chairman of the company, and has 
given an opportunity to many visitors to see some- 
thing of the varied work of the firm. It was held 
in the new Izal factory, recently completed. In the 
courtyard of the factory were shown N.C.K. 
excavators and cranes, while the heavy construc- 
tional side of the company’s work was represented 
by gasworks plant and machinery for many indus- 
tries. The lighter work of the firm includes 
domestic and industrial heating appliances and the 
lining of tanks and containers with the ‘“‘ Ensecote ” 
thermo-setting plastic material. The chemicals 
section was admirably shown by the old and new 
sections of the Izal factory, with its modern bottling 
and packing plant. A no less important section of 
the exhibition embraced the training courses and 
various social activities which contribute to the 
welfare and happiness of the Thorncliffe community. 
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INCREASING THE FLOW OF THE 
THAMES 


A SCHEME for increasing the flow of the 
Thames by pumping into it water from the 
tributaries of the Severn and, similarly, for 
increasing the flow of the Lea from the 
watershed of the Great Ouse was suggested 
in a letter to The Times last week. Its author 
is Professor C. B. Fawcett, a geographer of 
London University, and the scheme is 
certainly feasible. For no serious engineering 
difficulty seems likely to be involved and a 
glance at a map shows that, as Professor 
Fawcett suggests, “none of the aqueducts 
needed to carry these artificial tributaries 
would be as long as those which supply 
Birmingham from the Elan valley, Man- 
chester from Thirlmere, Glasgow from Loch 
Katrine, or Liverpool from Lake Vrynwy. 
The object of the scheme would be “to 
provide a constant and adequate supply 
of water to the London reservoirs at the 
level now attained only when the rivers are 
full,’ and so ensure a supply ample for 
London’s present and future needs. The 
only doubt we harbour as to the feasibility 
of the proposal relates to the adequacy of 
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the channels of such rivers as the Colne, 
Windrush and Evenlode to carry down to the 
Thames, as suggested, substantially larger 
quantities of water than they now carry. 

But though the scheme may be feasible 
in the engineering sense it does not at all 
necessarily follow that it is desirable, or 
that it would have the beneficial consequences 
its author envisages. For the diversion of 
water into the Thames catchment (or that 
of the Lea) would be needed only when the 
flow of the river began to fall below a rate 
sufficient to meet the current demands of 
the London area with the consequence that 
water stored in reservoirs would have to be 
released. But at the very time when the flow 
of the Thames fell so low, would it not be very 
probable that the flows of the tributaries 
of the Severn and the Great Ouse, which 
Professor Fawcett wishes to tap, would also 
be so low that, without damage to riparian 
and water supply interests, no considerable 
part of their flows could be diverted ? There 
is little doubt about the point. Mr. Doran, 
Chief Engineer of the River Ouse Catchment 
Board, has already indicated in a letter to 
The Times following that from Professor 
Fawcett that there is not enough water in the 
Great Ouse to meet local needs under drought 
conditions and that “the water supply in 
the River Ouse at Bedford is insufficient to 
supply the present and future demands of 
Bedford, let alone London.” No doubt 
similar objections can be raised against the 
tapping of the Severn tributaries. Nor can 
we see any hope that, as Professor Fawcett 
suggests, “in so far as water was taken 
from the Great Ouse and other rivers which 
flow to the Wash the diversion might do 
something to reduce the risks of flooding 
in the Fenland.” For at times when the Ouse 
is in flood so, too, usually, are the Thames and 
the Lea channels too full to accommodate 
more water. Moreover, Professor Fawcett 
has, we believe, somewhat misconceived 
the situation of London’s water supplies. 
He seems to assume that the total flow of the 
Thames is insufficient to meet demand, 
whereas, in fact, it is lack of sufficient means 
to store water combined with a sudden and 
quite unpredictable rise in the post-war 
demand for water that has led to the tempo- 
rary embarrassment of water supply authori- 
ties. In its 1948 report the Departmental 
Committee on Greater London Water Sup- 
plies estimated the demand for water of the 
whole area in 1960 at 670 m.g.d. It was also 
estimated that by the same date, providing 
projected new reservoirs at Wraysbury and 
Datchet were in service, reservoir capacity 
would be such that a supply from all sources 
at the rate of 660 m.g.d. would be assured 
even if there were two consecutive dry 
summers separated by a dry winter. More- 
over, were the scheme for the construction of 
a large new reservoir in the Enborne valley 
near Reading to materialise, an additional 
assured supply of about 180 m.g.d. (the 
exact figure depending upon what other new 
reservoirs were by then in existence) would 
become available. On the score, therefore, 
of obtaining sufficient water to meet London’s 
future demands there is no immediate need 
to look elsewhere than to the Thames for the 
supply. 

But, of course, there is more to water 
supply than merely obtaining sufficient 
water. The purity of the water, too, has 
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to be considered. Owing to expected pollu. 
tion from new towns upstream it is possible 
that at some date in the not distant future 
supplies of water for London will no longer 
be drawn from the River Lea. There was a 
time, too, in the past, when, upon grounds of 
lack of purity of the Thames, a project for 
bringing water to London from Wales was 
seriously considered. Indeed, that project 
still has great attractions for water supply 
authorities anxious about the purity of 
water supplied. But fortunately the activities 
of the Thames Conservancy Board have kept 
the Thames so reasonably clean that purifica- 
tion plant can ensure for London supplies 
as wholesome as those to be found anywhere 
in the world. Where such conditions rule 
we think it should be regarded as unjustifiable 
for a city to look to other areas for its supply. 


DUTIES AND RESPONSIBILITIES 

THE education of foremen and all who are 
engaged in industry in @ supervisory capa- 
city is a matter which is very properly 
receiving increasing attention at the present 
time, when the desire to attain maximum 
productivity and efficiency overshadows 
almost everything else. There is, too, 
wellnigh unceasing talk to-day about the 
“rights and privileges” of the individual 
within the industrial community. But, 
unfortunately, there is not always the same 
eagerness to take note of the fact that all 
rights and privileges are attended by duties 
and responsibilities. Recognising the neces- 
sity for emphasising this relationship, the 
Association of Supervisors’ Discussion 
Groups selected “‘ Duties and Responsibi- 
lities”’ as the theme of its sixth annual 
conference, held in London recently. The 
Association is the parent body which seeks 
to co-ordinate the work of Supervisors’ 
Discussion Groups throughout the country. 
It naturally realises that upon the super- 
visory grades there falls a great deal of the 
responsibility for the education and guidance 
of workers throughout industry, a task 
which requires that supervisors themselves 
shall be as adequately informed as possible 
on the principles of good management. 
The conference was a clear indication that 
the efforts of these discussion groups and 
of the parent association are not in vain. 
It was attended by over 500 supervisors, 
many of them drawn from various sections 
of the engineering industry, all of whom 
gave keen attention to the addresses and 
subsequent discussions. 

Frequently, there is a tendency for such 
a conference to become little more than a 
forum for the recital of platitudes. Engi- 
neers and representatives of the technical 
and lay press are well aware of that ten- 
dency! But at the conference which we 
are discussing, fresh avenues of thought 
were opened with a certain amount of vigour. 
Lieut.-Colonel Urwick, a well-known expo- 
nent of scientific management principles, 
advanced for instance, the view that ‘“‘ we 
should stop talking about incentives, be- 
cause the minute we admit the need for 
incentives we surrender to the vicious 
theory that work is a misery compensated 
for by money or something else.” Colonel 
Urwick seems to have had in mind an ideal 
industrial state in which work was a plea- 
sure, a state which we might well strive to 
attain but which, especially in mass-produc- 
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tion units, certainly does not exist at pre- 
sent. For he went on to say that man 
was not an inert mechanism jerked into 
activity by the application of some incen- 
tive or other. A man could only work 
effectively if he felt that “ his work was an 
essential part of the process of living.” 
With that latter remark we certainly agree. 
But the education of working men has still 
a long road to traverse before a majority 
of them appreciate that the true value of 
any job well done cannot be assessed by 
the weight of the pay packet alone; and 
that personal happiness and contentment 
are not necessarily to be gained by 
the earning of a higher wage. A more 
immediately practical approach to these 
matters was expounded by Mr. W. H. 
Daniels, personnel manager of the Vickers- 
Armstrongs Supermarine Works, who de- 
fined the responsibility of management as 
“interpreting by continuous decisions what 
is just and equitable.” That responsibility, 
he declared, applied equally to the charge- 
hand as well as to top management, and, 
in fact, the chargehand with a keen sense 
of what was right and just would get 
results infinitely better than the “ individual 
with a one-track mind.” Mr. Daniels did 
not attempt to dispute that it was the 
agreed right of employers to manage their 
own businesses, and he also took care to 
remind the conference that an aftermath 
of the war in most organisations was the 
necessity for re-educating supervisory staffs 
in the art of becoming cost-conscious. But, 
he added, any form of joint consultation 
procedure ought to be regarded less as a 
responsibility of management than as an 
opportunity to share information mutually, 
and to be the medium for a reciprocal flow 
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of ideas, so that what was best for industry 
might emerge. In other words, surely, 
let all possible attempts be made to impart 
to every individual in an industrial organi- 
sation a clear understanding of the reason 
for the operations he is required to perform ! 

When conferences succeed in avoiding a 
recital of platitudes, they are occasionally 
used rather for an exposition of idealist 
views than for the explanation of realist 
principles. It is a blending of idealism and 
realism that is really required. For it is 
of little avail to propound an ideal theory 
unless that theory can, sooner or later, be 
helpfully applied in everyday practice. 
The value of the advice proffered at the 
Supervisors’ Conference—or at any similar 
gathering—cannot, therefore, be effective 
unless it can be translated into action at 
works levels. In the years that are immedi- 
ately ahead, the responsibilities of super- 
visors are not likely to become smaller, 
for a great deal of mental effort is undoubtedly 
necessary before many of those employed 
in industry can expect successfully to 
adapt themselves to the requirements of a 
mechanised economy. But the systems, 
plans and methods, which every industry 
is compelled to devise and-operate to-day, 
cannot be ends in themselves—they must 
always be the means to an end. Upon 
supervisory staffs, there rests the duty 
and responsibility of interpreting systems, 
plans and methods in human terms. They 
are required to fulfil that task in such a 
way that every worker in every under- 
taking shall be imbued with a keen sense 
of his individual responsibility. A loss 
of that sense of individual responsibility 
has been all too apparent in many instances 
in this post-war period. 


Literature 


Coal : Production, Distribution, Utilisation. 
Edited by P. C. Pope. Independent News- 
papers, Ltd., 1949. Price 12s. 6d. 

Tu1s book of 236 pages, which has been 

produced under the auspices of the Coal 

Industry Society and the Institute of Fuel, 

is stated, on the front page, to be “ in response 

to a general request from all sections of the 
industry,” though we are not enlightened 
as to the medium through which this exten- 
sive request emanated. The Preface to the 
book is signed by the Presidents of the afore- 
mentioned Society and Institute, in which 
they say that “a glance at the contents 
will indicate that the book is in no way a 
purely technical one. It gives a survey of 
the industry from the coal face to the indus- 
trial and domestic appliances designed for 
the use of coal, electricity and gas,” and 
that, in point of fact, is what the book is, 

@ general survey. As such it can be recom- 

mended to the non-technical reader desirous 

of gaining a more or less general knowledge 
of the coal industry. But it does not, by 

a long way, meet the requirements of the 

mining student or of others amongst those 

training for positions in the industry. For 
the acquirement of such knowledge as is 
obtainable from books they must go else- 
where. From the point of view of coal- 
mining alone, which one would have deemed 
from its importance should have occupied 
the major portion of the book (comprising 
as it does such matters as boring, under- 





ground lay-out, methods of working, under- 
ground haulage systems, winding, drainage, 
ventilation and surface lay-out) its com- 
pression into thirty pages illustrates the 
insufficiency of the treatment. 

Though the work is divided into fifteen 
chapters, it may be regarded as covering 
nine main topics, namely, the formation, 
composition and classification of coals, 
including also an account of the coalfields 
of Great Britain, the whole extending over 
forty-five pages—the largest section of the 
book; the preparation of coal for the 
market, taking up twenty-four pages and 
constituting, perhaps, the best chapter of the 
book ; followed by three chapters, or twenty- 
four pages in all, relating to the distribution 
of coal, i.e., by sea, rail and road respec- 
tively ; storage of coal, six pages; analysis 
of coal, thirteen pages; steam raising, 
seventeen pages; carbonisation and gasi- 
fication, thirty pages—the same space as 
occupied by mining; then three chapters 
devoted to oils, chemicals and other pro- 
ducts derivable from coal, twelve pages; 
and, finally, the domestic utilisation of solid 
fuel, which is dealt with in three chapters, 
or thirty-six pages in all. The. two last 
chapters of this “section” of the book 
relating respectively, to the use of gas 
and electricity, would seem _ properly 
to be extraneous to the subject of coal 
and of the scheme of the book as envisaged 
by its title. To most of the chapters is 
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appended a short, useful bibliography, 
from which there are, however, some notable 
omissions. 

There is no reference to the opencast 
working of coal. 

Apart from the sketchiness, inherent in 
a book of the sort before us, the subject 
matter, as far as it goes, is generally speak- 
ing treated with accuracy and clarity, as 
one would expect seeing that the majority 
of the contributors—some fifteen in number 
—are acknowledged authorities on the sub- 
jects of which they write. It is doubtful, 
however, whether all geologists will agree 
with the author of the first chapter, that 
“peat is the parent material from which 
most coals were formed”; nor will they 
accede to the validity of Hilt’s so-called law, 
to the effect that at a given point successively 
deeper seams tend to exhibit progressive 
differences, such as increase in carbon con- 
tent and decrease in volatile matter con- 
tent, which indicate an increasing degree 
of coalification. One is forced, in the light 
of modern research, to come to the conclu- 
sion that coal has been formed under various 
and different circumstances and from very 
diverse material; and, with regard to Hilt’s 
so-called law, the known exceptions are 
almost more numerous than the rule. 

The illustrations, which are numerous and 
good, are in most instances of such a charac- 
ter as to be interesting to the general reader 
rather than technically instructive. 

The “ get up ” of the book is excellent and 
the Editor, Mr. Pope, is to be congratulated 
on the production at an opportune time of a 
readable volume on an important subject, 
as to which much ignorance exists on the 
part of the general public. 





Engineering Management. By Struan A. 
Robertson, B.Sc.(Eng.), B.Com. Blackie 
and Son, Ltd., London and Glasgow, 1948. 
Price 17s. 6d. 

THs book is calculated to meet the needs 
of engineering students who eroncee to sit 
for the examinations of the Institution of 
Mechanical Engineers in Industrial Admini- 
stration, as well as of thoughtful apprentices 
who take the opportunity of studying the 
subject in an orderly fashion. The field 
covered is a very wide one and naturally 
each branch cannot be dealt with exhaus- 
tively, but the general survey and the con- 
cise explanations of the functions of each 
activity covered by the term management 
should firmly establish the student on reli- 
able foundations, and enable him to work 
out much of the detail for himself. The 
author divides his subject into three main 
parts, the first of which deals with the art 
of management, to which he gives one chap- 
ter, the second is concerned with the science 
of management and occupies six chapters, 
and the third is devoted to the practice of 
management, for’ which nineteen chapters 
are necessary. 

Management is defined as the art of creat- 
ing industrial relations, and in it the key 
word would appear to be initiative, without 
which no enterprise could prosper. The 
old world engineer would be surprised to 
find such subjects as industrial health and 
fatigue coming within the sphere of manage- 
ment but the reader is shown what an effect 
they have on production. Originality in 
the approach to the subject is evidenced 
in several ways, an example of which might 
be given in the organisation charts, in which 
the workers appear at the top with the direc- 
tors and pbs aero at the bottom. We 
feel the author is correct in stating that the 
“line and staff” system of organisation is 
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the one best suited to industry in this 
country, but we cannot refrain from criti- 
cising his lay-out, as we should prefer to 
see the cost accountant definitely reporting 
to the company accountant, and we do not 
like to find inspection placed under the 
works manager. In the chapter on inspection 
we read that this function is “ often assigned 
to an independent inspection department,”’ 
and we should expect to see the author 
wholeheartedly advocating such a policy, 
but he may be wise in leaving the matter 
for thoughtful consideration. Similarly, 
he does not seem to favour any special sys- 
tem of recovering factory expense, although 
perhaps he might have suggested that the 
machine-hour rate method if properly used 
has much to commend it. We agree that 
cost accounting and estimating should not 
be combined, but at the same time they 
should work in close co-operation, and it is 
well for statements to be prepared at regular 
intervals comparing actual and estimated 
costs. 

Mr. Robertson affirms that “ an engineer’s 
training is never complete,’ a statement 
with which all must agree, and for this very 
reason this book is not only to be com- 
mended to the student, but to managers, fore- 
men and other executives, who will find a 
study of its pages well worth while, giving 
them suggestions to be applied to meet their 
individual problems. The value of this 
interesting work is enhanced by the refer- 
ences to other writings on the subject found 
at the end of each chapter, as well as by the 
205 typical examination questions, which 
are conveniently classified. 


BOOKS RECEIVED 
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Government Science 


HE annual May Lecture of the Institute 

of Metals was delivered by Sir Edward 
Appleton on Wednesday, May 25, 1949, at 
the Royal Geographical Society. Sir Edward, 
who recently relinquished his post as Secre- 
tary of the Department of Scientific and 
Industrial Research, described the history, 
organisation and work of the Department. 
Abstracts from his lecture are given below. 





FUNDAMENTAL RESEARCH IN UNIVERSITIES 


Sir Edward Appleton said: Industrial 
research draws upon the reserves of scientific 
knowledge gained by the worker in pure 
science and, in my opinion, it is the first 
duty of a nation which intends to develop 
science as an aid to industrial progress to 
foster to the utmost fundamental research 
at the universities. Experience has shown 
that it is from ideas suggested by such work 
that the really great and revolutionary 
industrial advances spring. Little funda- 
mental research was done in the war, so 
that it became very necessary after the war 
to replenish our scientific capital. The main 
support for the universities comes, not from 
D.S.I.R., but from the University Grants 
Committee ; but D.S.I.R. is not precluded 
from supporting special items of research 
of timeliness and promise. I believe myself 
that the greatest scientific advances have 
come in recent years, at any rate, from small 
teams working under the influence and 
inspiration of a leader with ideas. We have 
made it our aim in D.S.I.R. to see that such 
men lack neither assistance nor equipment, 
but having decided to support them we then 
sit back and allow them to get on with their 
job without any undue interference. In this 
year’s estimates provision for grants to 
individual workers and for the allied service 
of training of young research workers is over 
£700,000, as against £26,000 in the year before 
the war. A very large part of this sum goes 
to financing the construction of various types 
of particle accelerators for experiments in 
nuclear physics; indeed, it is expected in 
the long run that this programme of work, 
which is being carried out in the Universities 
of Oxford, Cambridge, Birmingham, Glasgow 
and Edinburgh, will cost at least £1 million 
in capital expenditure alone. The type of 
apparatus that the physicists require to-day 
is therefore altogether of a different order 
to that which was required before the war. 
I do not agree with those who feel that the 
preoccupation of some of our leading 
physicists with work in this field gives it 
too strong an emphasis. There could be at 
the present time no more fundamental 
problems than the identification of the 
elementary particles and the investigation 
of inter-nuclear forces, but I do see a danger 
of a different character. This large-scale 
work has had to be carried out by teams, 
since many hands and many types of know- 
ledge are required to work out a plan con- 
ceived by one brain. I therefore have some 
doubt whether each member of such a team 
is likely to get the individual research training 
which was possible in much of the physical 
research of yesterday, which did not depend 
on the use of these emission machines. 


DS.L.R. GRANTS 


Here, perhaps, I may remind you of 
something which is not fully appreciated. 
It is generally believed, I think, that our 
research trainees must work at a university 





and that the training is entirely in funda- 
mental science. This is not the case. Grants 
may be given by the Department for training 
in applied science, in the methods of indus. 
trial research, and even for courses in tec/i- 
nology. The awards may also be held not 
only at universities, but also at technical 
colleges, D.S.I.R. establishments, research 
associations, and, in fact, any research 
laboratory or institution approved by tlie 
Advisory Council, including in special cases 
industrial works. It is hoped that by such 
awards it will be possible to turn out a very 
valuable type of man having a strony 
scientific background combined with a more 
practical post-graduate training, and that 
through them we shall be able to do some- 
thing towards meeting the demand in 
industry, so great at the present time, for 
men who can rapidly play their part in the 
development research so many firms are 
eager to undertake, but which they have to 
postpone through lack of suitable staff. 


Ion-EXCHANGE REsINS 


One of the most remarkable results of the 
Department’s work which came from the 
Chemical Research Laboratory was the 
discovery of what are known as ion-exchange 
resins by Holmes and Adams in 1934. One 
class of these substances are synthetic resins 
which are really insoluble organic acids. If, 
for example, a weak salt solution is passed 
through a tube containing granules of one of 
these resins the sodium ions in the salt are 
exchanged with the acid group in the resin 
so that what comes out of the tube is weak 
hydrochloric acid. This class of substances 
acts, therefore, like the ordinary base- 
exchange water-softening materials. Holmes 
and Adams prepared other inorganic mate- 
rials which contained basic groups so that 
weak acids passing through them came out 
as water. Thus, if ordinary tap water was 
passed through two tubes in series containing 
two varieties of resins, what emerges is com- 
parable in purity to distilled water. Sea 
water, for example, treated in this way 
becomes drinkable. After a time, of course, 
the ion-exchange resins become exhausted 
and then they have to be regenerated like the 
natural base-exchange substances, but this 
can be done quite simply. 

The Department took out world-wide 
patents for this discovery which have proved 
of considerable value to the nation, and the 
royalties are bringing in a tidy sum in dollars 
each year. 

Hitherto the chief application has been to 
water softening for domestic and industrial 
purposes, but they have been applied to the 
recovery of metals such as copper and nickel 
from solutions and the purification of sugar 
and in the treatment of many trade effluents. 
They are also of use in the preparation of 
rare metals and the products of uranium 
fission. Altogether, it seems likely that these 
materials will play an increasingly impor- 
tant part in industrial chemistry in the 
future. 


GROWTH OF THE RESEARCH ASSOCIATIONS 


I think what did surprise all of us after 
the war was the way in which the co-operative 
research associations forged ahead. Rather 
surprisingly, I think this growth has not been 
looked upon altogether favourably in some 
quarters—not, I may say, in industrial 
quarters—and the suggestion has been made 
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thut the money spent on the associations 
would produce better results if it had been 
spent by firms in their own laboratories. 
It is difficult to believe that such an argument 
could be put forward seriously, but it has 
becn, nevertheless, advanced by one of our 
leading scientific journals. To meet it, it is 
only necessary to quote a few figures. A 
subscription of perhaps £250 a year in the 
case of a big firm, or of £25 or even less in 
the case of a small firm, entitled them to 
participate in research costing many 
thousands a year. How much research could 
be obtained for the same expenditure in a 
firm’s own laboratories, bearing in mind that 
the survey carried out by the Federation of 
British Industries revealed that the cost of 
employing a single qualified scientist in 
properly equipped scientific research labora- 
tories worked evt at about £2500 a year ? 
Do not belie« however, for one moment, 
that we in T R. think that the existence 
of co-operati search associations renders 
it unnecessary for any firm to develop its 
own research organisation to the greatest 
extent it can afford. The two types of effort 
are entirely complementary, but the fact 
is that a firm which has a research depart- 
ment of its own is likely to be a stronger 
supporter of a research association than a 
firm which has not, and moreover, it is 
better able to get value for its subscription 
because it can use and develop the results 
of co-operative research more easily and can 
better apply them to its own ends. The real 
strength of the co-operative research move- 
ment lies in the fact that the things which a 
self-governing research association does are 
those which the industry itself, as repre- 
sented by the Association’s Council, believe 
can be better done co-operatively than 
individually. 


RESEARCH ASSOCIATIONS AND 
PRODUCTIVITY 


It is to the research associations that we 
must look for the greatest contribution 
towards immediate increased productivity. 

For instance, the record output achieved 
by the cast iron industry of 3} million tons a 
year, compared with 2} million tons pre-war, 
can be largely attributed to the work of its 
research association on the improvement of 
manufacturing processes, as, for example, 
the redesign of the cupola furnace and to 
improvements in the end project. To the 
long list of heat-resisting and corrosion- 
resisting cast irons which have come out of 
its laboratories must also be added the 
remarkable cast iron of great strength known 
as nodular cast iron. Both the new cupola 
and the new cast iron are earning dollars 
from the U.S.A. under licensing arrangements. 

Government factories extracting magnesia 
from sea water have succeeded in pro- 
ducing magnesite, from which basic refractory 
bricks, in every way as good as those made 
from imported materials, can be manufac- 
tured. Under the stimulus of the British 
Iron and Steel Research Association and the 
British Ceramics Research Association, several 
open-hearth furnaces of “‘ all-basic’’ con- 
struction have been built in steel works and 
are at present giving an increase of 10 per 
cent of output per square foot of hearth. 
The new bricks, though more expensive than 
those previously used, enable furnaces to 
be driven at higher temperatures and also 
give them a longer life. This makes the 
introduction of a continuous working week 
possible, and this in turn makes the use of 
the new bricks apparently economic. The 
research associations concerned are observing 
and reporting on the trials for the benefit of 
the industry as a whole. 
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Automatic Camshaft Grinding Machine 


E have received from Alfred Herbert, Ltd., 
Coventry, particulars of a new automatic, 
hydraulically operated cam grinding machine, 
which is made by the Norton Company and is 
intended primarily for the motor-car industry. 
This machine, which is illustrated in the 
accompanying engravings, first rough grinds and 
then finish grinds the contours of all cams and 


ground, the speed of work rotation gradually 
decreases to impart a fine finish at the required 
diameter. 

A counting device allows a predetermined 
number of revolutions to be made with the 
cam in contact with the grinding wheel. The 
rocking bar is then tilted backwards sufficiently 
to clear the work from the wheel and the master 





AUTOMATIC CAMSHAFT GRINDING MACHINE 


eccentrics on camshafts in an automatic cycle 
of operation. This cycle includes the indexing 
of the work table, movement of the rocking 
bar and wheel feed, reciprocation along its axis 
of the wheel spindle and wheel dressing. 

When the camshaft to be ground has been 
placed in position on the machine, movement of 


cam from the master cam roller. The wheel also 
retracts slightly. The table then moves along 
to locate the master cam roller against the 
second master cam and at the same time posi- 
tions the second cam on the workpiece in 
readiness for grinding. At this stage work 
rotation is halted to prevent any possible shock 





CAMSHAFT GRINDER AT WORK 


a lever starts the automatic cycle. The table 
moves into position for grinding the first cam 
and the rocking bar tilts forward, bringing a 
master cam into contact with the master cam 
roller. Rotation of work, which is coupled to 
the master cam spindle, begins simultaneously 
with the automatic feeding of the reciprocating 
grinding wheel. When the cam has been rough 





caused by the roller and master cam making 
contact. 

The cycle continues until each cam and 
eccentric on the shaft has been ground, the 
counting device ensuring consistent accuracy. , 
At the end of the work cycle the table movement 
is reversed to bring it to the loading position. 
During the return movement of the table 
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reciprocation of the grinding wheel and work 
rotation stop automatically and the work table 
traverses slowly to allow dressing of the wheel. 
this being done by two passes of a diamond tool 
clamped on the rocking bar across the wheel. 
The amount of wheel face removed is com- 
pensated by an automatic readjustment of the 
wheel setting. 

Each cam makes the same predetermined 
number of revolutions in contact with the wheel 
and always leaves the wheel at the nose so that 
no mark is left on the cam profile. The 
machine can be stopped at any time during the 
cycle and any. particular cam can be ground 
independently of the others. ; 

The grinding wheel spindle of the machine is 
driven by a 7} h.p. motor with direct vee belt 
transmission. A variable work speed range is 
provided by a 1} h.p. electronically controlled 
motor. The lubricating and hydraulic systems 
are powered by a 2 h.p. motor and a } h.p. 
motor drives the coolant pump. 

The machine is supported by a box-type cast 
iron base which houses the hydraulic and 
coolant tanks. Its work table bearing surfaces 
are protected by ribbon steel strips to prevent 
the infiltration of grit and other foreign matter. 
Grouped at the front of the base on con- 
veniently situated panels are the controls. 

Hydraulic oil is pumped and delivered from 
the reservoir in the base of the machine to 
control valves governing the actuation of the 
rocking bar, wheel spindle reciprocation, wheel 
feed and table traverse mechanisms. The 
hydraulic motor and pumps are situated at the 
side of the base and are readily accessible ‘for 
maintenance. 

The work table is hydraulically operated 
during the automatic cycle, a hand wheel being 
provided for setting up. Two speeds of table 
traverse are provided—rapid for movement 
between grinding positions and slow for wheel 
dressing. A housing at the left-hand end of the 
table encloses the master cam roller, master 
cams and rocking bar shifting mechanisms. 

The camshaft being ground is mounted 
between centres with a special driving dog to 
locate the cam profiles correctly in relation to 
the master cams. Steady rests with carbide 
shoes support the work at each bearing. In 
addition to the footstock and steady rests, the 
rocking bar also supports the wheel dressing 
fixture. 

The grinding wheel unit is self-contained 
with the motor mounted on the wheel slide. A 
hydraulic compensator, situated on top of the 
wheel spindle housing, has an adjustment to 
provide for slight forward movement of the 
grinding wheel after dressing. The wheel 
dressing device incorporates a micrometric 
adjustment to compensate for diamond wear. 

The machine is built in three sizes, with 
capacities between centres of 26in, 30in and 
40in, all having a 5in swing. The maximum 
lift of cams ground is jin. The master cam 
spindle has capacity for mounting twenty-six 
masters. It is therefore possible to have sets 
for two six-cylinder camshafts permanently on 
the machine ready for immediate use by 
resetting the master cam roll. Any variation of 
spacing of the cams on the two camshafts is 
compensated for by shifting the table dogs, an 
operation which can be quickly done by using a 
sheet steel template. 

The makers state that actual production for 
finish grinding ranges from twenty-two to 
twenty-four four-cylinder, or sixteen to eighteen 
six-cylinder camshafts per hour, when removing 
up to 0-012in diameter stock. Rough grinding 
can be done at approximately the same rate by 
increasing the wheel feed. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE ENGINEERS’ GUILD 


Srr,—Having read the recent letters on the 
status of the engineer, I find myself no longer 
able to resist entering the discussion on this 
topic. In his letter, Mr. J. H. Flux complained 
that the Engineers’ Guild have so far failed to 
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define exactly who are to be considered as pro- 
fessional engineers. He rightly pointed out 
that members of institutions, other than the 
three senior institutions, are likely to be 
excluded from the Engineers’ Guild unless the 
Council explain how they intend to deal with 
this problem. 

A suggested plan which I would like con- 
sidered is as follows:—The qualification for 
associate membership of the Guild should be 
either a B.Sc. degree or a pass in Sections A 
and B only, of any one of the examinations of 
the three senior engineering institutions. At 
the same time as this is instituted as a definite 
procedure, all other engineering institutions 
should be carefully approached by a joint 
committee of the three “ seniors” with a view 
to asking them to amalgamate with the most 
appropriate of the three ‘‘ seniors ’’ in each case. 

If the above scheme were carried out the 
Engineers’ Guild could then take steps to close 
the profession and ensure that all senior posi- 
tions were filled by qualified men, instead of by 
amateurs. 

E. W. Trio, G.I. Mech. E. 

Cheltenham Spa, May 7th. 


EMPLOYERS’ LIABILITY IN 1949 


Sir,—The April 15th issue of Tok ENGINEER, 
pages 418 and 419, contains an article by Sir 
Wm. Ball, O.B.E., on the above subject. 

In this article it is stated, inter alia, ‘‘ The 
employer is no longer liable for injury to his 
servants, save under the Employers’ Liability 
Act and at common law,” and later, in reference 
to proceedings brought against an employer by 
an injured person, the statement is made: 
“Such proceedings would be based either (1) 
on the common law, or (2) the Employers’ 
Liability Act.” 

The third paragraph from the end of the 
article indicates the effect of the Employers’ 
Liability Act, 1880, in mitigating (for the 
employee) certain “‘ hardships of the common 
law.” 

Reference is made also to the abolition of the 
doctrine of common employment by the passing 
of “‘ an Act of last year,’ by which, presumably, 
is intended the Law Reform (Personal Injuries) 
Act, 1948, S. 1 (1). 

It appears that the article in question over- 
looks 8. 1 (2) of the same Act, which reads : 
“* Accordingly the Employers’ Liability Act, 
1880, shall cease to have effect and is hereby 
repealed.” This repeal seems to make it 
incorrect to state, for example, as does the 
article, that the employer may still “rely on 
the Latin maxim, volenti non fit injuria,” and 
amendments to other references, including those 
quoted above, seem to become necessary. 

8S. J. BurcHEer 





London, E.C.3, May 27th. 


—————————_ 


CoMBINED RestTauRANT-Bur¥eT Cars.—The Rail- 
way and Hotels Executives are introducing on 
express services of the Eastern and Southern 
Regions of British Railways eight new restaurant- 
buffet cars. The cars, which are being built at the 
Eastleigh works of the Southern Region, consist of 
two vehicles, one being a normal restaurant car, 
with accommodation for both first and third class, 
seating in all sixty-four and the other a 
tavern car, which contains kitchen and pantry for 
the service of both cars. Exte the two vehicles 
are of striking appearance, with leaded light 
windows set high in cream panelling. The lower 
half of the tavern car is painted in the new crimson 
lake livery of British Railways, lined out to repre- 
sent brickwork, with a door through which the bar 
is supplied. The cream panelling is broken by 
vertical black panels imitating the outward appear- 
ance of an old half-timbered inn. Set in the middle 
of one of the cream panels of the tavern car ie an 
“Inn” sign, each coach having a different name. 
The cars are being constructed to designs prepared 
by Mr. O. V. Bulleid, chief mechanical engineer of 
the Southern Region, the inn si having been 
specially painted by Joan Main and David Cobb. 
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Mechanical Engineering in the 
Chemical Industry* 


By F. H. BRAMWELL, B.Sc. (Eng.), M.I. Mech. b.+ 


INTRODUCTION 


It is difficult to assign any particular daio 
to the start of the chemical industry, as the pro. 
duction of certain chemicals dates from very 
early times in the recorded history of the worl, 
but the year 1823 marks a milestone in tho 
chemical industry because in that year the 
salt tax, which had risen as high as £30 per ton 
during the Napoleonic Wars, was repealed, 
and in the same year James Muspratt built a 
plant in Vauxhall Road, Liverpool, to work tho 
Leblanc process for the production of alkali- 
having established a works there only the 
a Nigaua year for the manufacture of sulphuric 
acid. 

In those early days of the chemical industry 
the materials of construction which the chemical! 
manufacturer had at his disposal were limited, 
being largely quarried stone, brick, glass, lead, 
timber and cast iron, and there is no doubt 
that very great credit is due to the pioneers 
in the chemical industry for the good use they 
were able to make of such materials. 

At that time the standard of living of the 
people was beginning to improve, and this 
created a large and urgent demand for chemicals 
to bleach shirts and sheets white, and alkalis 
to be used in the manufacture of the soap 
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required for personal cleanliness. The early 
manufacturers were hard pressed to meet this 
rapidly increasing demand and concentrated 
their efforts on the production of basic products, 
the by-products being allowed to escape to 
atmosphere. Although many claims were 
made by the landed and agricultural interests 
against the owners of chemical factories pouring 
out acid fumes and other noxious materials, 
at that time there was no Alkali Act laying 
down strict limits with regard to such matters. 
Nor was there any Town and Country Planning 
Act, or River Pollution Act, to prevent the 
owners of these chemical works from depositing 
solid waste material in large and disfiguring 
mounds close to their works or discharging 
noxious effluents into the nearest watercourse 
or river. 

As, however, with the spread of the chemical 
industry throughout the world, competition 
became more severe, the chemical processes 
themselves had to be made more efficient. 
By-product materials which had been dis- 
charged into the air, on to the land, or into the 
rivers, had themselves to be turned into useful, 
saleable products in order that the chemical 
industry should thrive. 

The solution of the problems concerned with 
the collection and utilisation of what were 
originally considered as effluent materials, and 
the necessity for higher overall productive 
efficiencies, gradually demanded a_ higher 
standard of engineering in the design and con- 
struction of the plants. Engineering skill and 
ingenuity had to be exercised to cut down labour 
requirements in their operation, and also in the 
handling of materials at all stages of the process. 
Furthermore, the improvement of conditions 

* Instituti of Mechanical Engineers, Liverpool 
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under which the operators work from the aspect 
of health and safety has made more demands 
on the engineer. A number of the substances 
with which he deals; either as intermediates 
in the production or as final products, are toxic 
or involve explosion hazards, and plants must 
be so designed as to eliminate as far as is 
humanly possible any risk of injury to men 
working in them. 

Metallurgical developments, leading to the 
availability of other and improved construc- 
tional materials, have permitted the successful 
working of many processes in the chemical 





Fic. 2—Hydrochloric-Acid Rail Tank Wagon (New Type) 


industry which would have been impossible 
until these improved materials were available. 
Mechanical developments, for exampls, on 
pumps and compressors, have given the chemical 
industry new and better tools to apply to the 
establishment and improvement of many 
chemical processes. The development of 
mechanical engineering and of new chemical 
processes have gone hand-in-hand, and will 
continue to do so. 


CHLORINE 


In the early days, crofters bleached their 
material by boiling it in alkali and then exposing 
it to sun and air. Chlorine was found to be 
useful in expediting the bleaching process and 
home-made chlorine stills were constructed, 
the gas being obtained by the oxidation of 
hydrochloric acid with manganese dioxide. 

The first commercial plants to manufacture 
chlorine were adapted from the crofter units, 
and one of the best known is the Weldon still. 
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This was constructed of sandstone flags obtained 
from Yorkshire. If the stone was porous it 
was first boiled in tar. The flags were jointed 
with hemp and tar, or rubber cord, the complete 
unit being pulled together by external iron 
tie-bars. 

As the demand for chlorine increased atten- 
tion was given to the development of new 
processes to increase the overall efficiency, and 
one of the most important of these was the 
Deacon process, which was first made public 
in a paper read: by Deacon at the Liverpool 
meeting of the British Association in 1870. 


In this process salt and sulphuric acid were 
reacted in heated cast iron pans. The hydro- 
chloric acid was cooled to condense the water 
vapour, and the most satisfactory material 
of construction for this purpose at that time 
was glass piping connected together sometimes 
in units up to 300ft long. Gaseous hydro- 
chloric acid was then produced from the aqueous 
acid, oxidised in cast iron reaction chambers 
filled with broken firebrick saturated with 
copper chloride, and immersed in heated fire- 
brick chambers. The engineering problems 
were formidable and many years were required 
to develop this process. 

Chemists were at the same time working on 
the electrolytic processes for the decomposition 
of brine to produce chlorine, caustic soda and 
hydrogen. These became practicable as soon 
as it was discovered how to make a porous 
diaphragm to separate the cathode liquor from 
the anode liquor, and to allow the hydrogen 
and chlorine to be collected separately. Porous 
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concrete was the first diaphragm material 
used, and this was made by mixing fine salt 
with the concrete just prior to pouring. 
Improved types of diaphragm were developed 
later, using asbestos fibre treated with a suitable 
impregnant. For example, the Billiter cell 
had a horizontal cathode on which a layer of 
asbestos was first deposited and which in turn was 
covered with a further layer of a mixture of 
barium sulphate and asbestos fibre. Modern 
diaphragm cells are generally equipped with 
vertical cathodes in which the diaphragm is 
made from asbestos cloth or asbestos paper. 


; 


Fic. 4—Acid Blow Egg Installation 


Castner and Kellner, among others, worked 
on the electrolytic decomposition of brine, 
using a film of mercury as the cathode. Chlorine 
was evolved at the anode in the cell, and the 
sodium amalgamated with the mercury, which 
was then removed to a separate compartment, 
where the amalgam was decomposed with water 
to form pure caustic soda and hydrogen. The 
denuded mercury was then returned to the cell. 

One of the main problems to be overcome 
in the development of cells of this type was 
that associated with the transfer of mercury 
between the denuder compartment and the 
cell. Castner experienced numerous difficulties 
owing to the seizure of his pumps, and finally 
abandoned pumping and designed a rocking 
cell in which the movement of mercury from 
the chlorine cell to the denuder compartment 
was carried out by rocking the complete cell 
so that mercury flowed from one side to the 
other. In the Kellner cell the transfer was 
effected by compressed air, but it was an expen- 








Fig. 3—Korting 600 b.h.p. Gas Engine 











620 





sive method of moving a heavy material like 
mercury. Scoop wheels were then devised 
and some manufacturers used equipment of 
this type for many years. The problem was 
also solved by the use of a pump based on the 
Archimedean screw, which is in common use 
even to-day. 

Another difficulty always experienced in the 
design of mercury cells is caused by wear of 
the graphite electrodes, as this increases the 
gap between the anode and cathode, and hence, 
the electrical resistance of the cell. Numerous 


devices have been evolved for easy adjustment 
of the anodes without dismantling the cell, 
and at the same time maintaining gastight 
joints and satisfactory electrical connections. 
In one of the modern types of cell adjustment 


Fic. 5—M.A.N. 


of the anodes is carried out by raising or lowering 
the complete top cover of the cell (Fig. 1). 
These covers are 30ft to 50ft long and 2ft to 4ft 
wide, and the problem which had to be over- 
come in this design was that of a satisfactory 
flexible joint between the cover and the sides 
of the cell. This problem’ was solved by the 
development of joints: made with inflatable 
rubber tubes. 

Early cells were constructed of slate, and it 
was quickly found that very few types of slate 
were suitable for withstanding the action of 
chlorine gas and caustic soda. Numerous 
difficulties were encountered when cells were 
constructed in these materials, and these were 
not overcome until concrete was used. Long, 
trough type cells were then built, from which 
most modern designs have been developed. 
Cells are now constructed of ebonite-lined mild 
steel, and it is possible with this material to 
build units with a longer life. 

Before chlorine can be handled in steel equip- 
ment, it must be dried, and this operation is 
carried out by counter-current scrubbing in 
ring-packed towers irrigated with strong sul- 
phuric acid. Liquefaction is then carried out 
either by direct compression and cooling or by 
refrigeration. A combination of compression 
and refrigeration is frequently used. 


PACKAGES AND TRANSPORT 


In the early days glass and stoneware car- 
boys, protected from mechanical damage by 
light metal skips packed with straw, were 
practically the only packages avai'able for the 
transport of acids, and for certain special 
purposes they are still employed. 

The bulk of the sulphuric acid transported 
about the country to-day is in road and rail 
tank wagons. Lead-lined tanks are used for 
dilute sulphuric acid, but with strong sulphuric 
acid mild steel tanks are suitable since the 
attack on mild steel is negligible. Soft and 








transport of caustic liquor. 
in the fully annealed condition, in- order to 
avoid trouble due to caustic” embrittlement. 
Tank wagons with the barrel constructed. of 
aluminium or austenitic steels are in’ common 
use for other chemicals. 
tanks are sometimes necessary, and conorete- 
lined, mild steel tanks have been used. ’Drumis 
are used for smaller quantities, and here again 
materials of construction are varied. 
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hard-rubber-lined tankers are used for hydro- 
chloric acid and other products. In the orthodox 
type of rail tank wagon the tank is clamped to 
the undercarriage, and headstocks are fitted to 
prevent longitudinal movement during shunting 
operations. These have not stopped all move- 
ment, and failures of the relatively brittle 
ebonite linings have occurred. One method of * 
overcoming this difficulty is to use compound 
linings of hard and soft rubber, the latter 
material forming a cushion between the steel 
shell and the ebonite. Wing-plate-mounted 
tank wagons are now being used, as the tanks 
are rigidly bolted to the undercarriage and no 
headstocks are required (Fig. 2). Another 
great advantage of this type of mounting is 
that the outside of the tanks can be more easily 
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cleaned in the unfortunate event of a spillage 
during filling operations. 

Large tonnages of chlorine and other liquefied 
gases are now transported in road and rail tank 


wagons. Fusion-welded tanks are now 
approved, since the development of the 
examination of welds by X-rays. Class I 


fusion-welded pressure vessels are used in many 
industries, but if the design of some of these 
vessels is examined in detail it will be found that, 
although all the main longitudinal and circum- 
ferential welds 
methods of construction used to attach small- 
bore branches and manholes to the main shell 
are such that these welds cannot be properly 
examined. 
that the gas is very corrosive if moisture is 
present, and tanks to hold this gas must be very 
carefully dried out after hyd@faulic test. 
pinholes or impurities in minor welds of the 
type mentioned can hold moisture and result 
in a small leak of chlorine, which will rapidly 
increase when the gas penetrates to the outside 
of the tank. 


can be easily X-rayed, the 


The difficulty with chlorine is 


Small 


Chlorine tanks may be filled at a temperature 


of —45 deg. Cent., and may be transported 
for some distance before the temperature rises. 
The Izod value of steel is low at these tempera- 
tures, and care must bé taken to avoid notch 
effects. 


Forty-ton rail tank wagons .aré-used for the 
These must be 


Glass enamel-lined 


Hopper type wagons are used for the trans- 


port of free-running dry salt, but large quantities 











June 3, 1949 





of salt are also transported about the country 
in standard rail wagons, and difficulties arise 
owing to leakage of salt on to the wagon ax'os, 
which may then fail owing to corrosion-fatigiie, 
Routine supersonic testing of the axles of 
all wagons in this traffic is now being considervd, 


PrimME Movers 


Before electric motors became availalle, 
small steam engines were used to drive pum)s, 
fans, kilns and other plant. Large numbers of 
single-cylinder steam engines were scatterod 
round the works and were generally fed with 
very wet steam, at a pressure of about 40 'b 
per square inch, exhausting directly to tio 
atmosphere. Other works contained long and 
cumbersome line shafts and countershafts, 
driven by larger steam engines. The usual 
method of supplying the steam to these engines 
at that time was from hand-fired Lancashire 
boilers, running at a pressure of not more than 
60 Ib per square inch at the boiler stop valve. 

Electric motors are now almost invariably 
used as prime movers, unless large speed vari:- 
tions are required, when back-pressure steam 
engines may be economic for large drives. 
Flameproof motors are essential for some 
plants, and compressed air or hydraulic motors 
are used for small drives under exceptionally 
hazardous conditions. 


ELeEctric PowER 


The continuous processes of the heavy 
chemical industry (particularly the electrolytic 
processes) provide an ideal base load for an 
electric generating plant, as, even with an 
adequate provision of spare plant the average 
annual load achieved can be as high as 70 per 
cent of the installed plant capacity—a figure 
not often obtained even by the _ base-load 
stations of the grid system. 

Owing to this, and by keeping abreast of 
world-wide improvements and developments 

































Fic. 6—Vertical Glandless Acid Pump 


in the design and operation of power generation 
plants, those engineers responsible for power 
production in this branch of the chemical 
industry have achieved efficiencies of over 27 
per cent, and low costs of electric energy. 

By the use of boiler pressures of the order of 
650 lb per square inch the low-pressure steam 
required in many chemical processes for heating 
purposes can be obtained from pass-out or 
back-pressure turbines, with a resultant reduc- 
tion in the cost of the electrical energy or steam, 
or of both. Any such system must, however, 
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have flexibility of operation in order to maintain 
a balance between the requirements of steam 
and electrical energy. 

it may be of interest to trace the various 
stages in the development of the power station 
attached to a particular electrolytic works in 
the Merseyside area. 

In the earliest installation, which was started 
in 1897, 230V d.c. was generated directly, the 
dynamos being driven by 200 h.p. Willans and 
Robinson vertical, triple-expansion engines, 
supplied with steam at a pressure of 160 lb 
per square inch from hand-fired boilers 30ft 
long and 8ft in diameter. A little later Babcock 
and Wilcox water-tube boilers were used to 
supply steam at 200 lb per square inch to 450 
h.p. Mather and Platt triple-expansion, high- 
speed condensing steam engines, again driving 
d.c. dynamos. In 1903, owing to the high 
selling price of sulphate of ammonia, obtained 
as a by-product from a Mond gas-producer 
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plant, it became cheaper to use gas engines for 
driving the d.c. generators, and various engines, 
from 200 h.p. to 2000 h.p., were installed for 
that purpose (Figs. 3 and 5). In 1926 the price 
of sulphate of ammonia had fallen to such a 
low figure that steam-driven prime movers 
again became more economic, and Babcock and 
Wilcox stoker-fired, water-tube boilers were 
installed to supply steam to 4500-kW Parsons 
geared condensing turbines, still driving 230-V 
d.c. generators. 

The next stage was to go to higher steam 
pressures, and in 1927 stoker-fired, water-tube 
boilers were installed to supply steam at 575 Ib 
per square.inch to a Parsons geared condensing 
turbine of 600kW, still driving d.c. dynamos. 
In 1929 a Babcock and Wilcox boiler, fired 
with powdered fuel, was installed; in 1935 a 
change was made in the generation of high- 
voltage a.c. power, obtained from Parsons 
15,000-kW, condensing turbo-alternators, sup- 
plied with steam from Babcock and Wilcox 
powdered-fuel-fired boilers working at 625 lb 
per square inch, and the a.c. power being trans- 
formed down to a lower voltage and then fed 
to 3000-kW motor convertors to give the d.c. 
power required for the electrolytic process. 
Further turbo-alternators of an even greater 
capacity, and others arranged to pass out low- 
pressure steam, are now in course of installation. 


PumMPsS AND COMPRESSORS 


In the early days of the chemical industry 
corrosive liquids were transferred by applying 
air pressure over the surface of the liquid in 
vessels known as “ blow eggs” (Fig. 4). This 
system is still used to-day for small-scale batch 
operations, and the same principle is used in 
certain pumps, which consist, in effect, of two 
“blow eggs”? with an independent motor- 
operated valve which admits air pressure, first 
to one and then to the other blow chamber. 

When conditions permitted, steam-driven 
ram pumps were used, but these were usually 
unreliable and large-capacity head tanks had 
to be installed at the highest point in each 
system to smooth out fluctuations in supply. 
When electric motors became available, steam- 
driven pumps were quickly replaced by hori- 
zontal centrifugal pumps. Generally speaking, 
pumps of this type are simple in design and 
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construction, and they have few working parts 
liable to cause trouble . 

The main problem to be overcome in the 
chemical industry is leakage from the stuffing- 
boxes. A small leakage of water or non- 
corrosive liquid may not cause inconvenience, 
but drips of strong acid may result in heavy 
corrosion of the pump base plate or supporting 
structure, as well as floors and drains. The 
orthodox type of stuffing-box is only satisfac- 
tory when gyration of the shaft is reduced to 
an absolute minimum. Relatively soft packing 
materials and lubricants are required, both of 
which must be chemically resistant to the mate- 
rial being handled. ; 

In order to overcome the difficulties due to 
gland leakage from horizontal pumps continual 
attention has been given to designs of glandless 
machines, or pumps with glands which are not 
subjected to hydrostatic pressure. Submerged 
pumps with a vertical spindle carried above the 
level of the liquor in the pumping tank have 
overcome many problems, particularly in 
the sulphuric acid industry (Fig. 6). Self- 
priming pumps mounted above the tank have 
proved useful for certain duties, as with these 
machines the gland can be under suction, and 
if there are any small gland leaks they can be 
arranged to flow back directly into the tank. 
‘* Mechanical seals ’’ are now being used by a 
number of pump manufacturers, instead of 
the more orthodox type of packed gland, and 
the use of these will extend in the chemical 
industry provided that suitable materials of 
construction for the spring-loaded rubbing sur- 
face can be obtained, and the liquids to be 
pumped are of a non-abrasive nature. 

Ebonite-lined centrifugal pumps have been 
developed to a _ very satisfactory stage 
for materials like hydrochloric acid, and 
soft-rubber-lined pumps are used for abrasive 
slurries. Pumps made from carbon or 
graphite impregnated with a resin show 
great promise for certain duties. It is some- 
times necessary to use pumps in which the parts 
in contact with the liquor are constructed of 
chemical-resistant stoneware, and with this 
type of machinery great care must be taken to 
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Fic. 8—Buttress Type Joint for Ebonite Piping 


avoid foreign matter entering the system, over- 
tightening of the gland, or operation of the 
pump when empty. 

Some very difficult problems have to be dealt 
with when compressing corrosive gases. The 
machine originally used for the compression 
of chlorine essentially comprised U-legs filled 
with strong sulphuric acid, which was moved up 
and down by compressed air or a reciprocating 
plunger in one leg. It is interesting to note 
that some modern machines used to-day employ 
the same principle, except that they are of the 
rotary type in which an impeller rotates in an 
oval casing which is partly filled with strong 
sulphuric acid. The sulphuric acid is forced 
to move radially in and out of the space between 
the impeller and the casing, thus producing the 
same liquid piston effect as in the cumbersome 
old-fashioned pump (Fig. 7). Machines of this 
type are not very efficient as regards power 
consumption, when compared with the more 
orthodox type of gas compressors, but efficiency 
has to be sacrificed to obtain reliability. 

Reciprocating compressors fitted with carbon 
rings are sometimes used for the compression 
of dry chlorine. In other cases compressors 
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with metal piston rings are used and lubricated 
with sulphuric acid. Oil-lubricated compressors 
cannot be used until lubricants become available 
which will withstand chlorine. 

Even when there is no chemical reaction 
between normal lubricants and the gas to be 
compressed, it is often necessary to avoid 
lubricated compressors in order to prevent 
contamination of the gas with the lubricant. 

There are several types of rotary compressors 
available to compress gas to pressures up to 
about 50 lb per square inch gauge, and in most 
of these intermeshing rotors are used which 
do not make actual contact with each other. 
Rotating machinery with the minimum amount 
of rubbing surface are preferred for most 
chemical processes. Diaphragm compressors 
are also of interest, and there is scope for 
development in this field. 


MATERIALS OF CONSTRUCTION 


There is no doubt that one of the greatest 
problems to be faced in the design of any 
chemical plant is that of corrosion. Vast 
amounts of money are spent annually on the 
replacement of plant and equipment that has 
failed owing to corrosion, and the combined 
efforts of the engineer, chemist and metallurgist, 
must always be directed towards this problem, 
in one form or another, to reduce expenditure. 

The modern equivalent of Yorkshire “ flags ”’ 
is acid-resisting brickwork or tiles, and these 
are still essential for some duties. When using 
these materials in a chemical plant great atten- 
tion must be paid to the quality of the product, 
particularly chemical resistance, crushing 
strength, porosity and resistance to thermal 
shock. A very high standard of bricklaying 
is required for this type of work, and the joints 
between the units in a tile-lined vessel should 
be as thin as possible. This is only practicable 
if the brickwork is manufactured to close toler- 
ances. Experience during recent years has 
shown that joints of a width not greater than 
fin can readily be achieved by good workman- 
ship, and the use of accurately made units. 
If grinding equipment is used during construc- 
tion uniform joints ;4in thick can be obtained. 

Development work is always proceeding on 
new acid-resisting cements to bond ceramic 
materials, but it is sometimes difficult to obtain 
a cement with the necessary properties for 
resistance to corrosion, which will at the same 
time provide good adhesion between the sur- 
faces to be jointed. 

Rubber and ebonite-lined steel vessels and 
pipes are used on a large scale, particularly in 
hydrochloric acid processes. Solid ebonite 
piping is also used with buttress type flanges, 
as shown in Fig. 8. When soft rubber is used 
the lining and repair of vessels can easily be 
carried out on site, and there are no limits to 
the size of vessel which can be lined. Hard 
rubber linings of the ebonite type are obtained 
by lining the vesse! with special grades of soft 
rubber and then steam curing, preferably in 
special vulcanising pans, so that the complete 
vessel is maintained at a uniform temperature. 
Curing can be effected on site by lagging the 
vessel and then filling it with hot water or 
steam at the required pressure, but shop 
vulcanising is preferable if the hard ebonite is 
required. 

When equipment is to be lined with rubber, 
lead, plastics or any other soft material, great 
care must be taken to remove all sharp corners 
and projections. The surfaces to be lined must 
also be clean and reasonably smooth,‘so that a 
good bond can be obtained between the shell 
and the lining, without pockets of trapped air 
which may cause blistering of the lining. 

Difficulties frequently arise when lined vessels 
are to operate at temperatures above atmo- 
spheric, owing to differential expansion of the 
shell and lining. The difficulties with lead and 
austenitic steel linings are well known, and have 
been overcome to some extent in the former 
case by “‘ homogeneous ”’ lead linings, in which 
the lead is bonded to the steel with a suitable 
flux, and in the latter case by the use of “ clad ” 
steels. When using clad steel for the design 
of pressure vessels at high temperatures, care 
must be taken to allow for the additional stress 
introduced due to the different coefficient of 
expansion of the two materials. 








A Mobile Machine Tool 
Demonstration Unit 


An interesting mobile demonstration unit 
has been built and equipped by A. C. Wick- 
man, Ltd., of Coventry, to show examples of 
the company's range of machine tools in the 
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below the workpiece, to which they are applied 
radially. The in-feed is self-generated and 
instantaneously self-releasing and does not 
entail heavy journal loads on the machine 
spindles, nor is there distortion of the finished 
work upon withdrawal of the thread rolls. 
The automatic embodies an auto-setting 
mechanism by the aid of which, it is stated, 
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‘“‘Clamptip ” tools, form tools, drills, reamers, 
presswork dies and drawing dies, and a selection 
of wear-resistant parts. 

We are informed that the unit was shipped 
at Dover on May 2nd and arrived at Venti. 
miglia, Italy, on May 10th, for a tour of the 
industrial regions of Northern Italy, and it 
will be visiting the following areas until May 





UNIT PREPARED FOR DEMONSTRATION 


principal industrial areas abroad. It will 
be used to demonstrate machines in potential 
customers’ own premises and at trade 
exhibitions. 

Designed by the company’s own engineers 
in collaboration with Fodens, Ltd., and J. H. 
Jennings, Ltd., of Sandbach, the unit consists 
of a special body mounted on a Foden 
“FG 6/12” chassis, and possesses a number of 
novel features. When closed for travelling 
it presents an attractive streamlined appear- 
ance, and when required for demonstration 
purposes, as shown in our illustration above, 
two men can prepare the vehicle in slightly less 
than fifteen minutes. Concealed outriggers 
are drawn out from the body to support the 
lower halves of the side panels and the rear 
panel, which hinge down to form a gallery 
surrounding the unit on three sides. The upper 
halves of the side panels are raised outward and, 
supported by light alloy tubular stanchions, 
forming a canopy over the gallery. Aluminium 
stairways secured to the front ends of the 
gallery are then swung out, complete with 
handrail, to provide comfortable and safe access 
to the unit. 

Current for demonstration purposes and 
lighting is supplied by a 30-kVA alternator with 
combined excitor, generating at 440V, three- 
phase, 50 cycles, driven through a power take- 
off fitted to the gearbox of the vehicle, and all 
machines can be demonstrated simultaneously 
under normal working conditions. 

The unit comfortably accommodates three 
large machines, as well as a tungsten carbide 
tool display unit. 

Accommodation is provided in the vehicle 
for 14 tons of bar material, over 150 gallons of 
coolant oil, as well as all necessary spare parts 
and tools and demonstrators’ personal kits. 
With this equipment it is expected that the 
unit will be able to operate away from bases 
for over two months, replenishing all necessary 
stocks from forward stores at the end of that 
time. 


THE MACHINES 


The three machines carried in the unit are 
a 1Zin multi-spindle bar automatic, a in 
sliding head automatic, and an optical profile 
grinding machine. 

Each machine can be demonstrated on 
typical production work, the multi-spindle 
automatic producing a special steel adaptor 
with a gin B.S.F. thread behind a shoulder 
from l}in bar material in 8-5 seconds. The 
new Wickman self-energised thread rolling 
attachment first shown at the Machine Tool 
Exhibition last year is an interesting feature of 
the tooling. This attachment consists of a pair 
of thread rolls placed diametrically above and 


all tool feed strokes and length of bar 
feed can be precisely set in less than five 
minutes. 

The yin sliding head automatic is laid out 
to produce a screwed vent plug from in 
brass bar in 11-8 seconds. A three-spindle 
attachment is used to drill through, counter- 
drill and screw a 1 B.A. thread. Two flats on 
the head of the component are milled on an 
attachment which picks up the component 
from the part-off operation, passing this 
between two milling cutters and afterwards 
ejecting the completed piece into the work tray. 

The optical profile grinding machine is fitted 
with a visual projection attachment and 
demonstrates the precise profile grinding of a 
press die set. On this machine the profile is 
ground direct from a 50:1 drawing of the 
contour, which is followed by means of a panto- 
graph system in which is incorporated a micro- 
scope. The machine is also particularly suitable 
for grinding form tools, die segments, tem- 
plates, gauges, &c., in either tungsten carbide 
or tool steels, and an attachment for the profile 
grinding of circular form tools is available. 

The display of tungsten carbide tools includes 
the Wickman “ Multimill”’ milling cutter, 
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INTERIOR OF DEMONSTRATION’. UNIT 


28th :—Turin, Milan, Brescia, Verona, Ferrara, 
Bologne. 

On May 30th it is scheduled to arrive at 
Geneva for a tour of Switzerland, taking in the 
following centres :—Geneva, Neuchatel, Biennes, 
Soleure, Baden, Zurich, Winterthur. This 
tour will last until June 13th, when the unit 
will return to Geneva and proceed on a French 
tour, calling at Lyon, Saint-Etienne, Besancon 
and Paris until the end of July, when it is to 
leave for a tour of Scandinavia to be followed by 
a visit to Spain. 

a 


50-kW Turbo-Generators for 
Instructional Use 


To mark the diamond jubilee of C. A. Parsons 
and Co., Ltd., Newcastle-upon-Tyne, the come 
pany is presenting to universities in different 
parts of the world turbo-generators incorporat- 
ing the best modern practice, which will enable 
students in electrical and mechanical engineer- 
ing to receive training on modern generating 
plant. Each set is designed for a maximum 
output of 50kW, and is equipped with all the 


necessary accessories, including surface con- 
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denser, air ejector and pumps. The plant com- 
prises @ turbine of the impulse reaction type, 
running at 8000 r.p.m., driving through single- 
reduction double helical gearing a d.c. generator 
running at 3000 r.p.m. A general view of the 
set is given in the accompanying illustration. 

A single iron casting is used to form the 
bottom half of the turbine cylinder containing 
the reaction blading, the surface condenser, 
gearcase bottom half and the bed-plate. A 
separate steam end portion of the cylinder 
incorporates the combined runaway stop valve, 
the governor valve, impulse nozzle and blading 
and bottom half dummies. The main bed-plate 
which sits directly on the foundation block has 
bolted to it an extension bed-plate which sup- 
ports the generator. To accommodate the con- 
densate extraction pump with its discharge 
pipe a local excavation to a depth of 18in is 
required. 

The turbine is suitable for steam conditions 
before the stop valve ranging from 100 lb to 
200 lb per square inch pressure and tempera- 
tures from saturation up to 450 deg. Fah. 
Variation of steam conditions to suit individual 
requirements is accommodated by changing the 
nozzle block, while the design of the blading 
remains unaltered. There are fourteen pairs of 
rows Of reaction blading, all of the end-tightened 
type. The blading material is stainless iron 
throughout. 

The turbine is provided with an emergency 
stop valve and a governor valve, which are 
arranged horizontally and in line in the cylinder 
steam inlet. An emergency governor fitted on 
the end of the turbine shaft is arranged to trip, 
mechanically, the stop valve in the event of the 
machine exceeding a predetermined speed. The 
governor valve is actuated directly from a 
centrifugal governor arranged on a cross shaft 
which is driven at a speed of 2000 r.p.m. by a 
worm and worm wheel reduction gear from the 
turbine shaft. A hand regulating gear is pro- 
vided by means of which 
the speed at any load 
can be set to any desired 
figure within the range 
of regulation. The link- 
age associated with this 
governor mechanism can 
be seen on the extreme 
left of our illustration. 

The cross shaft also 
carries a lubricating oil 
pump of the gear wheel 
type, and for starting 
purposes a hand-operat- 
ed oil pump is provided. 
The oil tank is incorp- 
orated in the turbine 


bed-plate. 

Arr crosswise 
beneath the turbine 
exhaust is the two- 


flow surface condenser, 
which has a cooling sur- 
face of 90 square feet. 
Itisdesigned to maintain 
a vacuum of 26in Hg. 
(barometer 30in) when supplied with cooling 
water having a temperature of 75 deg. Fah. A 
motor-driven condensate extraction pump is 
provided and also a two-stage steam jet 
operated air ejector. 

The generator is shunt connected and com- 
pound wound, having a rated output of 50kW 
at 240V. Electrical sheet steel laminations are 
used for the armature core, and these are 
assembled directly on to the steel shaft. Light 
alloy end rings are used to support the core at 
the ends, and also to support the end windings. 
Insulation is moulded on to these end rings so 
that the maximum leakage surface is attained. 
The insulation on the core plate is varnish, 
which is stoved at a high temperature under 
automatically controlled conditions. The arma- 
ture conductors are insulated with moulded 
Micanite and held in position in semi-closed 
slots by “ Bakelised ” linen wedges. The com- 
mutator is of shrink ring construction having 
solid risers integral with the segments, which 
prevent the ingress of carbon dust into the 
windings. 

The magnet yoke is of cast iron and has end 
shields at both ends which are supported in 
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roller bearings to enable the generator to be 
used as a dynamometer to measure, accurately, 
the total output from the turbine. Ventilating 
air is supplied by an axial-flow fan fitted at the 
turbine end of the armature shaft, the air after 
cooling the field winding and armature being 
d'rected on to the commutator before 
exhausting to atmosphere. 

Special features are embodied in the design to 
provide the maximum instructional facilities 
for students. The generator casing is mounted 
in trunnions and carries a torque arm, thus 
contributing a dynamometer suspension where- 
by the power at the coupling can be determined. 
In addition to the normal series turns in each 
interpole, a separately excited auxiliary winding 
is fitted, controlled by a potentiometer rheostat 
to permit the effect of interpole field strength 
adjustment on commutation to be observed. 
The leads and terminals are so arranged that 
the compounding windings may be diverted or 
disconnected, as desired, to demonstrate the 
characteristics of shunt and compound-wound 
generators. 

Ample provision is made for pressure and 
vacuum gauge connections and thermometer 
pockets, to enable readings to be taken from 
which the performance of the turbine, con- 
denser and auxiliaries can be determined. 





Diesel-Electric Shunting Loco- 
motives for Southern Region 


WE reproduce below a photograph of the 
first of fifteen new 350 b.h.p. diesel-electric 
0-6-0 shunting locomotives, built at Ash- 
ford works for service on the Southern 
Region of British Railways. 

These locomotives, which have a maximum 
tractive effort of 24,000 lb, and weigh 49 tons, 





DIESEL-ELECTRIC SHUNTING LOCOMOTIVE 


are generally similar to those in use on the 
London, Midland, Western and Eastern Regions. 
They are particularly intended for flat shunting 
and light transfer duties and have a maximum 
speed of 27-5 m.p.h. 

The power unit consists of a standard six- 
cylinder, four-stroke diesel engine direct- 
coupled to a six-pole 190-kW d.c. generator, 
the whole being mounted on three-point sus- 
pension. Power for auxiliaries, control cir- 
cuits, &c., is supplied from an auxiliary gene- 
rator mounted above and belt-driven from the 
main generator. 

Two axle-hung nose-suspended series trac- 
tion motors are fitted, one on each of the 
outer axles, driving through double-reduction 
straight spur gearing, having a ratio of 17-5 
to l. 

In order to limit the locomotive maximum 
speed to 27-5 m.p.h. and to protect the trac- 
tion motors a special electropneumatic device 
is fitted automatically to cut off power to the 
motors when the maximum speed is exceeded, 
and, after a short time delay, apply the loco- 
motive air brakes in the same manner as the 
normal ‘“ deadman’s”’ apparatus. The air- 
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brake system is fed from a motor-driven com- 
pressor. 

The mechanical parts of the new locomo- 
tives were built in the railway workshops 
to the requirements of Mr. O. V. Bulleid, 
the chief mechanical engineer, and the trac- 
tion equipment, including diesel engine, 
was supplied by the English Electric Com- 
pany, Ltd., under the direction of Mr. 8. B. 
Warder, the electrical engineer of the Southern 
Region. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


FLAMEPROOF INDUSTRIAL CLOTHING 
(MATERIALS AND DESIGN) 


No. 1547:1949. The clothing covered by this 
standard is not fireproof clothing, intended to resist 
prolonged contact with flame, but clothing made of 
fabrics treated with soluble deposits which increase 
the resistance of the fabric to fire, so that it is 
incapable of propagating flame. The standard is 
based on the expected use for most industrial pro- 
cesses in which flameproof protection is required, 
of textile materials, usually cotton, flameproofed by 
the deposit of soluble salts. Typical processes are 
welding, forging, annealing and those in which 
combustible materials are handled. The standard 
specifies requirements and a method of test for 
materials flameproofed in this way, and gives 
requirements for the effect of flameproofing treat- 
ment on the strength of the material. The standard 
deals also with the marking of flameproofed material 
and with freedom from injurious substances. The 
essential points in the design of clothing are specified 
and recommendations on the maintenance of cloth- 
ing are included. In the interests of international 
uniformity, a method of test is specified, which has 
also been adopted in the United States of America. 
Price 2s, 





NICKEL AND NICKEL ALLOY PRODUCTS 


Nos. 1525-1530 and 1534-1537: 1949. The 
British Standards Institution has prepared a 
number of British Standards to form part of the 
series of standards for nickel and nickel alloys 
covering the various forms of wrought material. 
The new standards are as follows :— 

1537 : 1949, nickel alloy castings for general 
purposes. 

1525: 1949, hot-rolled malleable nickel sheet 
and cold-rolled malleable nickel sheet and strip for 
general purposes. 

1526 : 1949, hot-rolled nickel-copper alloy sheet 
and cold-rolled nickel-copper alloy sheet and strip 
for general purposes. 

1527 : 1949, hot-rolled nickel-chromium-iron alloy 
sheet and cold-rolled nickel-chromium-iron alloy 
sheet and strip for general purposes. 

1528 : 1949, malleable nickel bars, 
sections for general purposes. 

1529 : 1949, nickel-copper alloy bars, rods and 
sections for general purposes. 

1530 : 1949, nickel-chromium-iron alloy bars, rods 
and sections for general purposes. 

1534: 1949, malleable nickel wire for general 


rods and 


urposes. 
1535 : 1949, nickel-copper alloy wire for general 


es. 

1536 : 1949, nickel-chromium-iron alloy wire for 
general purposes. 

The standards for each group of products are 
under one cover. It is fully recognised that certain 
industries have special requirements in regard to the 
composition of nickel and nickel alloy products, and 
the standards do not cover products of such special 
compositions. Standards for nickel and nickel 
alloy tubes are being prepared and will be published 
shortly. The standards for sheet and strip, bars, 
rods and sections and wire lay down the chemical 
composition, condition, mechanical properties and 
tolerances and specify the procedure to be adopted 
in selecting test pieces and carrying out tests. 
Details are also given in regard to test certificates, 
independent tests and facilities for testing, and 
appendices give a summary of the information 
to be given by the purchaser in inquiries and/or 
orders. The subject of the casting standard is 
continually under revision and its scope will be 
extended when justified. Castings conforming to 
this standard are intended primarily for pressure 
vessels, excluding wear-resisting surfaces. They are 
intended specially for use with chemical plant 
suitable for services up to 480 deg. Cent. and the 
silicon content is therefore limited to a maximum of 
1-2 per cent in order to prevent age-hardening 
occurring in service. Price 2s. each. 








Workers and the Nationalised Industries 


In the course of an address at the 
Electrical Trades Union conference at Worthing 
last week, the Minister of Fuel and Power, Mr. 
Gaitskell, said that the Government did not 
hold the view that direct workers’ representa- 
tion on the boards of nationalised industries 
was a feasible or practical proposition. He sug- 
gested that if workers’ representatives became 
full-time members of the boards, they would 
cease to be representatives of the workers, as 
they would be doing a managerial job. In 
addition, Mr. Gaitskell thought that we had 
not reached the stage when “ everything could 
be run by committees.” 

A motion was passed by the conference calling 
for greater and direct trade union representation 
on al] nationalised industry boards at all levels, 
and demanding that shop stewards’ committees, 
workers’ committees and production com- 
mittees should be set up immediately in all 
nationalised industries. Another resolution 
which was passed at the conference deplored 
“the selection of the old reactionary manage- 
ments in the electricity supply industry for 
executive positions in the nationalised industry.” 
It also expressed growing alarm at the increas- 
ing number of officials being appointed, and 
urged the Government to take steps to reduce 
that number. : 

An Unofficial Railway Strike 

Train services in the Eastern and 
North-Eastern Regions of British Railways 
have been seriously affected on the last two 
Sundays by an unofficial strike of engine drivers 
and firemen. These one-day ‘‘ token ”’ strikes, 
as they have been termed, have been staged as 
@ protest against the reintroduction of train 
schedules which necessitate locomotive crews 
spending occasional nights away from their 
homes. Last Sunday’s strike was more wide- 
spread than that of the preceding week, and is 
stated to have affected twenty locomotive 
depots in the two regions concerned. It resulted 
in the cancellation of about fifty main line 
trains in various parts of the regions and in a 
considerable reduction in the number of local 
and suburban trains normally run. The leaders 
of the Associated Society of Locomotive Engi- 
neers «nd Firemen and the National Union of 
Railwaymen, it should be added, last week 
requested their members not to participate in 
the strikes. 

An emergency meeting of the Railway 
Executive was held in London last Sunday, and 
it was stated subsequently that the Executive 
would meet representatives of the two unions 
to discover why the unions’ direction against the 
strike was not effectively honoured by large 
numbers of their members. A statement by 
the Railway Executive explained that the 
working of iodging turns was a long-established 
feature of main line railway practice, recognised 
and confirmed by national agreement between 
the former railway companies and the trade 
unions. It was essential, the statement con- 
tinued, to the efficient and economical working 
of long-distance railway traffic and was par- 
ticularly important at the present time when 
British Railways were striving to restore pre- 
war standards of service. The statement pointed 
out that lodging turns affected only a small 
proportion of the staff and were not in any way 
excessive in their frequency. Out of 5430 
drivers and firemen at twelve depots concerned 
with express services on the King’s Cross— 
Edinburgh route, only ninety-six men, or 1-8 
per cent, were involved in lodging, for which the 
expense allowance had recently been increased. 
Average frequency of lodging for the ninety-six 
men was equal to about one night a week. 


Trade Disputes 
The Ministry of Labour has stated 
that 112 stoppages of work through industrial 
disputes were reported as beginning in April, 
and that, in the early part of that month, 
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twenty-one stoppages, which had been reported 
previously, were still in progress. It is esti- 
mated that in those 133 stoppages 40,300 
workers were involved, directly and indirectly, 
during April, and that in the aggregate 136,000 
working days were lost. In the first four months 
of this year, there were 523 stoppages of work 
through disputes reported to the Ministry, 
involving 129,400 workpeople and causing a 
loss of 378,000 working days. 

A survey of industrial disputes in 1948, 
which is included in the May issue of the 
Ministry of Labour Gazette, shows that 1759 
stoppages of work were reported during 
the year, involving 426,000 workers, and 
resulting in a loss of 1,944,000 working days. 
Nearly one-half of the aggregate number of 
working days lost through these stoppages 
resulted from disputes in the engineering, ship- 
building, iron and steel and other metal indus- 
tries. The coal-mining industry was responsible 
for almost two-thirds of all the stoppages of 
work last year and for nearly one-quarter of 
the time lost, although the survey explains 
that there were only two stoppages of consider- 
able size. In the transport industry, the prin- 
cipal stoppage in 1948 occurred in the latter 
half of June, when about 30,000 dockers and 
stevedores were involved in a strike which 
caused a loss of approximately 200,000 working 
days. The survey reveals that 9-5 per cent 
of last year’s stoppages of work were related to 
demands for wage increases and that 32 per 
cent resulted from other wage disputes. 


Government Bulk Buying 


The House of Commons, in Committee 
of Supply, debated the subject of Government 
bulk buying on Thursday of last week. Mr. 
Oliver Lyttelton, who opened for the Opposition 
emphasised that bulk purchasing did not lead 
either to a reduction in prices or stability. He 
also directed attention to the disadvantages 
which would arise if world prices fell. At pre- 
sent, Mr. Lyttelton pointed out, about 50 per 
cent—and possibly 55 per cent—of this 
country’s total imports were bulk purchased 
by the Government, and when it was remem- 
bered that the total value of imports was some- 
thing over £2,000,000,000, the matter was of 
very great importance. Among the com- 
modities specifically referred to by Mr. Lyttel- 
ton were non-ferrous metals. 

Replying to points raised by Mr. Lyttelton, 
the Minister of Supply, Mr. Strauss, said that, 
from the angle of non-ferrous metals, it had 
been easier and more convenient for everybody 
concerned, particularly for the bulk purchaser 
and consumer, when prices were going up and 
when there was a shortage. The producer 
lost under conditions where prices were fixed 
for some time ahead. In regard to non-ferrous 
metals and long-term agreements, Mr. Strauss 
stated that the Government fixed the price 
three or four months ahead on the average. 
When prices had been rising, it had had the 
benefit of that rise in price, and had, in fact, 
been able to buy metals on the whole slightly 
cheaper than if they had been purchased with- 
out the contracts or if they had been priced 
on the day of delivery of the goods. There had 
been, he suggested, a substantial price advan- 
tage to everybody concerned, apart from the 
fact that by bulk purchase it had been possible 
to obtain. goods which might otherwise have 
by-passed this country. 


Industrial Production 

The index number of industrial pro- 
duction (1946= 100), which is prepared monthly 
by the Central Statistical Office, is estimated 
provisionally at 130 for March, 1949, compared 
with a revised figure of 131 for February. In 
the mining and manufacturing industries the 
March index numbers were the same as in 
February, namely, 118 and 133 respectively, 
but in building and contracting there was a 
decline from 125 to 120, and in the industry 
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group classified as “‘ gas, electricity and water ” 
the index fell from 127 to 125. 

The figure for all industries in March, 1948, 
was 119. It should be borne in mind, however, 
that production in March last year was affectod 
by the Easter holiday. 


Export Prices 
Mr. Henry Spurrier, managing director 
of Leyland Motors, Ltd., who has just returned 
to this country after an extensive tour in the 
Dominions, said a few days ago that there 
appeared to be a recession in British export 
trade generally. 

To maintain the volume of trade, Mr, 
Spurrier emphasised, prices would have to 
become more competitive. Referring specific. 
ally to commercial vehicles, he said that the 
problems facing manufacturers were the same 
wherever he went. The urgent need to replace 
worn-out vehicles had passed ; fleets had been 
re-equipped mainly by British and American 
products and, in consequence, the supply now 
exceeded the demand. Furthermore, Mr. 
Spurrier observed, currency balances were 
becoming increasingly difficult, to such a degree 
that certain countries had recently imposed a 
limitation or even a complete embargo on many 
imports, including vehicles. 

On Colonial development generally, Mr. 
Spurrier commented that the Dominions were 
anxious to develop their own industries. Manu- 
facturers in this country could help them and 
also help themselves by extending their 
activities in the countries of the Empire. 
Those who had exported their products in the 
completed state would now be encouraged to 
set up plants in the Dominions and to under- 
take at least partial manufacture, assembly and 
finishing in order to contribute to that expan- 
sion of industrial capacity which was so vital 
to Dominion countries. 


Small Extensions to Industrial Buildings 


It is announced that, as from June Ist, 
applications to local planning authorities for 
permission to make small extensions to indus- 
trial buildings no longer require a Board of 
Trade certificate. Hitherto a certificate to the 
effect that the proposed development was con- 
sistent with the proper development of industry 
was required for any extensions, however small, 
if the floor space of the original building, with 
the extension, would exceed 5000 square feet. 
New regulations which have been made by the 
Board of Trade provide that, irrespective of 
the size of the original building, any extensions 
which do not aggregate more than 5000 square 
feet of floor space over any period of three 
years since July 1, 1948, will not require a 
Board of Trade certificate. The approval of 
the local planning authority is, of course, still 
required. This modification has been made to 
facilitate the large number of requests from 
industrialists for permission to make small 
extensions to existing works. The Board of 
Trade draws attention to the fact, however, 
that the concession applies only to extensions, 
and that certificates will still be required for 
applications to build new industrial premises 
exceeding 5000 square feet floor space. 


Iron and Steel Orders 


The Minister of Supply has made two 
Orders, varying as from June Ist the maximum 
controlled prices of some iron and steel products. 
One is the Control of Iron and Steel (No. 70) 
Order, 1949, which authorises the release from 
price control of steel castings, cast iron brake 
drums and Perkins tubes, and effects reductions 
in, the prices of galvanised sheets, ternplate and 
galvanised wire nails. The reductions in price 
have been made possible by the decreased price 
of lead and zinc. There are also increases in 


prices of a small range of products. The second 
—the Control of Bolts, Nuts, &c. (No. 18), 
Order, 1949—increases the prices for some steel 
rivets. 
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French Engineering News 
(From our French Correspondent) 


The S.N.C.F. deficit and general difficulties 
are ascribed partly to road competition, which 
is favoured by free tariffs compared with the 
railways with uniform tariffs. However, rail- 
way transport capacity is irreplaceable and 
some solution is being sought. It has been 
suggested that if the railways wish to balance 
their budgets, lines in the West of France 
should be confined to Paris-Le Havre and 
Dieppe, Paris-Cherbourg, Granville, Brest, 
Nantes and La Rochelle, with links between 
Caen-Le Mans-Tours. There is some criticism 
of the expenditure involved in reconstruc- 
tion and re-equipment, amounting to almost 
200 milliard francs. For economy, a large 
number of secondary lines were closed to 
passenger traffic or relinquished entirely before 
the war, and others still existing, which serve 
very little traffic, may follow. It is evident 
that new measures co-ordinating transport 
are needed in France, as pre-war measures no 
longer meet the situation. 


* * * 


Now that two years have passed and the 
first stage of the French Modernisation and 
Equipment Plan has been completed, an 
official report on it has been made. The basic 
objective of the plan was to achieve the 1929 
production level, which was attained in the 
course of March, 1949. Agriculture now has 
greater means of production than it has ever 
had. Consumption has been lifted to the pre- 
war level, compared with 1946, when it was 
still lower by 15 per cent. Exports to the 
French Union have been tripled and exports 
abroad doubled, while imports payable in 
foreign currency have been cut. Now that 
the first objective, to produce more and quicker, 
has been achieved, the second is to be tackled : 
to produce better and at lower costs. The 
four-year plan, shortly to be laid before 
parliament, will aim at the regular fin- 
ancing of the programme as outside aid is 
reduced. 

The technical report on the two years’ 
work, presented by Monsieur Jean Monnet, 
states that in the mines two pits were sunk 
in 1948 and sixteen others are under way. 
Almost completed are twenty-eight washing 
and sorting installations. In the past two 
years, 195,000kW of thermal power and 
more than 2000 million kWh from hydrau- 
lic sources have been added to the country’s 
resources. Work now proceeding will add 
1-8 million kW _ installed thermal power 
and 8000 million kWh _ hydraulic power 
by 1952. Oil-refining capacity, which was 
8 million tons in 1938, was more than 12 
million tons by the end of 1948. Eleven blast- 
furnaces have been repaired since the libera- 
tion, twenty-four others are being repaired, 
and ten are under construction. In the cement 
industry, particular effort has been made on 
installations to treat blast-furnace cinders, 
production of which amounted to 1,680,000 
tons in 1948, as against 360,000 tons in 1938. 
Reorganisation and modernisation of trans- 
port progressed parallel with the general 
economy: 47,500 trucks, 580 steam locomo- 
tives, and twenty-four electric locomotives 
came into service in 1947 and 1948. Tractor 
production reached 12,400 against 1700 pre- 
war. The year 1948 also saw a great recon- 
struction of the merchant fleet. 


* * * 


The allocation of sheet metal for industry 
has increased from 182,500 tons in the first 
quarter of 1949 to 188,500 tons in the second 
quarter. Although the total has not varied 
greatly, it comprises an increase of 6500 tons 
m.sheet and 12,500 tons in tin-plate, the 
superior quality having resulted from agita- 
tion from manufacturers of preserves. Allo- 
cations for specialities include 2000 tons for 
electrical construction, of which 900 tons is 
for motors; 500 tons for spare parts; 1900 
tons for the chemical industry, and 1900 tons 
for alloy steel sheet. The allocation to the 


automobile industry has been increased by 
300 tons. 


THE ENGINEER 








Notes and Memoranda 


Rail and Road 


O1-FirreD Locomotives.—A written parlia- 
mentary answer by the Ministry of Transport states 
that ninety-three locomotives on British Railways 
were converted from coal to oil firing, and all had 
been, or are in process of being, reconverted. The 
estimated annual cost of maintaining the oil storage 
depots is £10,000, but the reply adds that disposal of 
the plant, equipment and structures has begun. 


INSTITUTE OF TRANSPORT.—The Council of the 
Institute of Transport has approved the formation 
of a Merseyside and District Section. The new 
section has been created by dividing the existing 
North-Western Section into two. A committee has 
been elected with Mr. D. 8S. Inman as chairman. 
The hon. secretary is Mr. J. F. R. Wiggins, Mersey 
Docks and Harbour Board, Liverpool, 3. The 
Council has also given approval to the formation of 
an Exeter and District Graduate and Student 
Society, and to the formation of a section in Victoria, 
Australia. Mr. H. C. Tree and Mr. A. G. Griffiths 
have been appointed assistant secretaries of the 
Institute. 


Cytinper Liner Lirz.—It is well known that 
maximum cylinder liner wear in internal com- 
bustion engines takes place at the point of top ring 
reversal. We are informed that the following 
figures are typical of the wear found on the diesel 
engine cylinder liners fitted on the shunting loco- 
motives in operation on the London Midland Region 
of British Railways :—0-028in, point of reversal of 
top compression ring; 0-0215in, fin lower than 
reversal of top compression ring; 0-Ollin, lin 
lower than reversal of top compression ring ; 
0:0065in, 1fin lower than Fees of top com- 
pression ring; 0-005in, 2in lower than reversal of 
top compression ring. Liners are replaced when 
the maximum wear exceeds 0-025in. As only a 
small area is seriously affected, consideration is 
being given to the possibility of increasing the life 
of the liners by a design whereby the portion most 
affected by wear can be raised above the piston ring 
travel. A liner at least an inch longer than normal, 
and having a top lip sufficiently thick to permit up 
to an inch to be machined off, would enable the 
operation described above to be carried out, and 
would give a considerably increased life to the liner. 
A distance piece of the required thickness with 
copper joint rings would, of course, have to be 
inserted between the liner and cylinder block. 


Air and Water 


AERONAUTICAL SCHOLARSHIP.—The Royal Aero- 
nautical Society has announced that it proposes to 
award annually ‘‘ Charter Scholarships ” to assist 
students wishing to undertake advanced work or 
study in aeronautics. The scholarships, up to the 
value of £300 a year, will be awarded in the first 
instance for a period of one year, although an exten- 
sion for a second year will be looked upon favour- 
ably by the Council if it is clear that the student and 
the work would benefit by such an arrangement 
Full particulars of the scholarships can be obtained 
from the Royal Aeronautical Society, 4, Hamilton 
Place, London, W.1. 


HyDROGRAPHIC SURVEY IN NORTHERN RHODESIA. 
—The Colonial Office has announced that Professor 
Frank Debenham is to lead a party of Cambridge 
University scientists to carry out a hydrographic 
survey of the Lake Bangweulu area, Northern 
Rhodesia. It will be recalled that in a recent report 
on the water resources of the territory, Professor 
Debenham recommended that such a survey should 
be made with a view to possible further development 
of the Bangweulu waterways and the control of 
flooding which affects local agriculture and fisheries. 
The possibility of rice cultivation in the Bangweulu 
swamp area will also be assessed as a result of the 
survey. 

I.N.A. SumMEerR MeetiInc.—A summer meeting of 
the Institution of Naval Architects is to be held in 
Edinburgh on Tuesday, Wednesday and Thursday, 
June 28th, 29th and 30th. The rnings of the 
first two days will be devoted to ‘the reading and 
discussion of papers in the hall of the Royal Society 
of Edinburgh, 22, George Street, the papers includ- 
ing ‘“‘ Japanese and German Battleships,” by Dr. 
Oscar Parkes; ‘‘ Frictional Resistance and Ship 
Resistance Similarity,” by Professor E. V. Telfer ; 
“Calculation of Beams,” by Professor G. Vedeler ; 
and ‘Singing Propellers,” by Mr. L. G. Stevens. 
Visits are being arranged for the afternoon of Tues- 
day, June 28th, and for the whole of Thursday, 
June 30th. In the afternoon of Wednesday, June 
29th, the Lord Provost of Edinburgh will hold a 
reception at the City Chambers. 





Miscellanea 

SoutH Bank oF THE THAMES.—It is announced 
that Messrs. Freeman, Fox and Partners have been 
appointed consulting engineers for the construction 
of the exhibition to be held on the South Bank of 
the Thames in connection with the Festival of 
Britain, 1951. 

LeaD SHEET AND PiPEe.—Following upon a 
decrease in the cost of lead, the Minister of Works 
has confirmed a reduction of £11 15s. per ton in the 
maximum selling price of lead sheet and pipe. 
The new price became operative as from May 16th, 
and affects all sales made on and after that date. 

66-KV O1-FitteED CaBLE IN AvsTRALIA.—The 
66-kV oil-filled feeder cable, recently laid across 
Bunbury Railway Bridge, Western Australia, is 
believed to be the first of its kind installed anywhere 
in the British Commonwealth (outside Great 
Britain and Canada). This cable is part of a con- 
tract which is being handled by Pirelli General 
Cable Works, Ltd., Southampton. 


Oxsrtuary.—We have learned with regret of the 
following deaths :—Mr. Lionel Randolph Farrell, 
manager of the Bristol office of the British Thomson- 
Houston Company, Ltd., on May 15th; Mr. J. P. 
Mackinnon, a director of Fredk. Braby and Co., 
Ltd., on May 26th; Mr. A. H. Browett, advertising 
manager of Igranic Electric Company, Ltd., on 
May 26th; and Mr. A. Pank, A.M.I.Mech.E., for 
many years chairman of A. Pank and Son, Ltd., on 
April 22nd. 

British INSULATED CALLENDER’S CaBLES Ex- 
APPRENTICES.—On Friday, April 29th, twenty-four 
ex-student and graduate apprentices of British 
Insulated Callender’s Cables, Ltd., met at Reece’s 
Restaurant, Liverpool, and held their first annual 
dinner. The principal guests were Mr. P. R. Dunn, 
B.Sc., A.M.I.E.E., manager of the chief engineer’s 
department; and Mr. D. C. Fleming, the staff 
officer. It was agreed to form an association so that 
those who had passed through the company’s training 
scheme could meet periodically and exchange expe- 
riences. Mr. N. G. Treloar, education officer, was 
elected President of the Association. 


STANDARDISATION OF ROLLING BEARINGS.—The 
Skefko Ball Bearing Company, Ltd., Luton, Beds, 
has just issued a booklet, entitled ‘‘ Standardisation 
of Rolling Bearings,” which is intended to stress the 
urgent need for a reduction in the number of sizes 
of rolling bearings produced in this country. It is 
believed that the booklet will be especially helpful 
at the present time in view of the fact that the 
International Organisation for Standardisation is 
to discuss, at a forthcoming conference in Paris, the 
question of the international standardisation of 

zarings. Copies of the booklet are available on 
application to the company at the address given 
above. 

ABERDARE CABLES’ SouTH AFRICAN Factory.— 
A new £400,000 South African factory, sponsored 
by Aberdare Cables, of South Wales, was officially 
opened at Port Elizabeth on May 17th by the Hon. 
Dr. T. E. Donges, K.C., M.P. Although it will be 
closely associated with Aberdare Cables, of South 
Wales, the new company, Aberdare Cables of South 
Africa, Ltd., will employ South African capital, 
labour and raw materials. It is understood that, in 
addition to being able to manufacture all types of 
cable, the new factory will be equipped for develop- 
ing associated products. When in full production, 
approximately 600 people will be employed and the 
annual value of cable produced will exceed 
£2,000,000. The company’s activities will be con- 
centrated mainly upon the export field, to assist 
South African currency problems. 


PowpER METALLURGY IN GERMANY.—The Board 
of Trade announces that a review of German 
powder metallurgy during the period 1939-1945 
has been written by Mr. R. A. Hetzig for the British 
Intelligence Objectives Sub-Committee, Group II, 
at the Ministry of Supply. It covers the following 
subjects :—Hard metal carbides, sintered iron and 
steel, aluminium and magnesium, magnetic appli- 
cations, electrical applications, high-temperature 
applications, and refractory metals. Some interest- 
ing statements are made in this report about the 
ingenious way in which the Germans used the new 
techniques. As an example it is shown that over 
1,000,000,000 iron and sintered iron shell driving 
bands were produced in Germany. Powder alumi- 
nium and magnesium are reviewed and specific 
mention is made of high-temperature application 
of sintered metals. An important section is 
devoted to the review of nickel accumulator plates 
produced from carbonyl nickel and cupro-nickel 
oo. The report has now been published by 


.M. Stationery Office, price 6d. 











Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Electric Railway Society 
Sat., June 11th.—Visit to London Midland Region 
Repair Sheds, Stonebridge Park, Wembley, Middlesex. 


Incorporated Plant Engineers 

To-day, June 3rd.—BmmMINGHAM BRANCH: "4 
Hotel, Temple Street, Birmingham, “ Steam. 
Tate, 7.30 p.m. 

Thurs., June 9%th.—NEWOCASTLE-UPON-TYNE BRANCH : 
Turks Head Hotel, Newcastle-upon-Tyne, “‘ Lubri- 
cation,” A. C. Pepper, 7.30 p.m. 

Wed., June 15th—WesTERN Brancu : Grand Hotel, 
Bristol, “‘ Routine Inspection and Maintenance of 
Industrial Refrigeration Plant,” by Member of Tech- 
nical Staff of J. and E. Hall, Ltd., 7.15 p.m. 

Thurs., June 16th.—LIVERPOOL BRANCH : 9, The Temple, 
Dale Street, Liverpool, “‘The Design and Construc- 
tion of Welded Pressure Vessels,” J. R. Dodd, 7.30 


p.m. 
Wed., June 22nd.—East MitpLanps BraNnc3# : Visit to 
Works of Ransome and Maries Ball Bearing Company, 
Ltd., Newark-on-Trent, 2.30 p.m. 
Institute of Navigation 
Fri., June lith.—Royal Geographical Society’s Rooms, 
1, Kensington Gore, S8.W.7, Discussion on “ Astro- 
nomical Navigation in the Air,”’ 5 p.m. 
Institute of Petroleum 
Wed., June 8th.—Manson House, 26, Portland Place, 
London, W.1, Symposium on Combustion of Hydro- 
carbons, 5.30 p.m. 
Institute of Road Transport Engineers 
Wed., June 15th.—Visit to Works of John I. Thorny- 
croft, Ltd., Basingstoke, 10.45 a.m. 
Institute of Transport 
Wed., June 22nd to Fri., June 24th.—Congress at Buxton. 
Institution of Gas Engineers 
Mon., June 13th and Tues., June 14th.—Institution of 
Civil Engineers, Great George Street, Westminster, 
S.W.1, Annual General Meeting. 
Institution of Heating and Ventilating Engineers 
Mon., June 20th to Wed., June 22nd.—Summer Meeting 
at Eastbourne. 
Institution of Naval Architects 
Tues., June 28th to Thurs., June 30th.—Summer Meeting 
in Edinburgh. 
International Gas Union 


Wed., June 15th to Fri., June 17th.—Institution of Civil 
Engineers, Great George Street, Westminster, S.W.1, 
4th International Gas Conference. 


Iron and Steel Institute 
To-day, to Tues., June 7th.—Special Summer Meeting 
in Norway. 
Old Centralians 
Tues., June 14th.—Chez Auguste Restaurant, 38, Old 
Compton Street, W.1, Luncheon, Address, “‘ Some 
Reflections of a Test Pilot,’ Air Chief Marshal Sir 
Roderic Hill, 1 p.m. 
Royal Agricultural Society 
Tues., July Sth, to Fri., July 8th—Royal Show at 
Shrewsbury. 
Royal Meteorological Society 
Wed., June 15th.—49, Cromwell Road, South Kensing- 
ton, 8.W.7, “‘ The Dissipation of Scattered and Broken 
Cloud,” B. W. Hewson, and “Syn - Applications 
of the Frontal Contour Chart,” A. M. Crocker, 5 p.m. 
Underground Mining Machinery Exhibition 


Thurs., July 7th, to Sat., July 16th.—Earls Court, Lon- 
don, 8.W.6. 





Tue Inystrrute oF Paysics.—At the annual 
general meeting of the Institute of Physics, held on 
May 20th, Dr. F. C. Toy was re-elected President 
for the ensuing year. The report for 1948 shows 
that the membership of the Institute increased 
during the year by 187 and that it now has seven 
branches at home and oversea and six subject 
groups, which held more than a hundred meetings 
and conferences during the year. Examinations 
for the Institute’s Certificate in Laboratory Arts 
and for National Certificates in Applied Physics 
(jointly with the Ministry of Education) have been 
held at various centres. In collaboration with the 
Ministry of Education the Institute held a two-day 
conference on the teaching of physics in technical 
colleges. Arising from a proposal made at that 
event, an Education Group is being formed, which 
will hold regular meetings and symposia. A report 
on “ The Education and Training of Technologists ” 
has been widely circulated and many comments 
sympathetic to the Institute’s proposals, contained 
in it, have been received, especially from industry. 
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Personal and Business 


Mr. F. I. Connoxty has been re-elected President 
of the Society of Motor Manufacturers and Traders, 
Ltd. 

Mr. Jonn A. F. Watson has been elected Presi- 
dent of the Royal Institution of Chartered 
Surveyors. 

THe Coat Tar RESEARCH ASSOCIATION has now 
moved to the new research station at Oxford Road, 
Gomersal, near Leeds. 

BRIGADIER-GENERAL SIR OSBORNE MANCE has 
been elected President of the Institute of Transport 
for 1949-50. He will assume office on October Ist 
next. 

THe ALAR (AssocraTion or Licut ALLOY 
REFINERS) development offices have been moved 
to 3, Albemarle Street, London, W.1 (telephone, 
Mayfair 2901). 

Mr. Bast SANDERSON has been re-elected Chair- 
man of the Shipping Federation, and Mr. D. F. 
Anderson and Mr. B. Eliot Common have been 
elected Vice-Chairmen. 

LAMBERTON AND Co., Ltd., has acquired from 
Omes, Ltd., control of Eumuco (England), Ltd., and 
will in future manufacture Eumuco presses, forging 
machines and hammers at its Coatbridge works. 

Feropo, Ltd., announces that from July 4th the 
address of its Belfast office will be Ferodo House, 
41, Linen Hall Street, Belfast (telephone, Belfast 
24976). Mr. F. T. Collett is the branch manager. 

Sm Joun S. Bucuanan, C.B.E., has been elected 
President of the Royal Aeronautical Society - the 
year 1949-50. Mr. W. G. A. Perring, Mr. N. E. 
Rowe and Dr. H. C. W atts have been elected Vice- 
Presidents. 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., states that its London office has been moved 
to St. Paul’s Corner, 1-3, St. Paul’s Churchyard, 
E.C.4 (telephone, City 5757; telegrams, ‘ Multi- 
phase, Cent, London ”’). 

Extuiotr BrotHers (Lonpon), Ltd., announces 
that it is extending its instrument service scheme to 
Continental countries, in addition to maintaining its 
service depots in London, Birmingham, Manchester 
and Cardiff. Details of the scheme may be obtained 
from the firm’s head office at Lewisham, London, 
S.E.13. 





Contracts 


THe Hunstet ENGINE Company, Ltd., is building 
ten 0-6-OT steam shunting locomotives for 3ft 6in 
gauge lines on the Sudan Government Railways. 
This is a repeat order of engines built in 1940, with 
outside cylinders l4in by 20in, 39}in wheels, 180 Ib 
boiler pressure and a weight of 37-3 tons loaded. 

Taytor Wooprow, Ltd., building and civil engi- 
neering contractors, of London, announces that 
its subsidiary, Taylor Woodrow (East Africa), 
Ltd., which is engaged on several contracts in the 
groundnuts area, has completed laying through 
virgin territory 127 miles of oil pipe-line from Mikin- 
dani, on the coast of Tanganyika, to the centre of 
the Groundnuts Area, Block A, near Noli. The 
contract, which is being carried out for Shell Trans- 
port, includes the construction of pumping stations 
and housing, and a jeep track along the pipe- — 
The pipe-line (6in steel with welded joints) will 
supply oil and petrol for the contractors’ plant, 
agricultural machinery and transport throughout 
the groundnuts area. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 

The following reports on German industry were pub- 
lished on May 14th :— 


No. of Title 8s. d. 
report Post 
free 
B.1.0.8.: 
1277... ... & summary of Twenty-Nine 
German rch Reports on 
Electrical Contacting Pheno- 
mena and Associated Engineer- 
ing Problems... 7 8 
1833 400-kV Transmission Lines with 
special reference to Multiple- 
Conductor Lines — leit- 
ungen).. - 10 3 
1850 Iron and Steel Works i in 1 Germany 8 9 


Classified List No. 18—Consolidated list under 
subject headings of all reports on German and 
Japanese Industry published up to and includ- 


ing March 31,1948 __... 1 3 
Classified List No. 19—Reports published between 
April 1 and August 31, 1948) ... 1. see ee 3 
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No. of Title 


report 


8. d. 
Post 


Technical Index (Part ye in Subject 
Index of Reports on German sce Reports 
published to July, 1946... 

Technical Index (Part 2)—Reports "published 
during August, September and October, 1946... 1 7 

Technical Index (Part 3)—Reports published 
during November and December, 1946... - 7 

Technical Index (Part oe published 
during January, February and hh, 1067... 3 2 

Technical Index (Part 5)—Reports published 


o 


during — /September, 1947 ... 3 
Technical Index (Part 6)—Reports "published 
during October, 1947, and March 27,1948 ... 2 


Addendum to B.I.0.S. 1847 and Amendment tv 
F.I.A.T. 1313, Volume III, have been issued and ar 
available at the Sales Offices of H.M. Stationery Office. 

Further summaries of those reports on German 
industry which were not considered suitable for printiny 
are listed below. The reports themselves may be in- 
spected at the Technical Information and Documents 
Unit, 40, Cadogan Square, London, 8.W.1, by quotin, 
the appropriate F.D. reference numbers. Photo-copies 
of the reports can be made available at cost. 

F.D. reference Title Report 
No. 
B.1.0.8. 
The German ‘‘ Mammoth ” 
Press for the Manufacture 
of Solventless Cordite of 

Large Dimensions 
The Robins-Messiter Sy: stem 

of Ore Blending at the Ore 

Preparation Plant at Her- 

mann Goering Steel Works 

Watenstedt, Salzgitter 
An Investigation of Some 

German Leather Tanneries 

Notable Technical Develop- 
ment in the Production of 
Rayon and Staple Fibres 
in Germany 

Aero Engine Exhaust Flame 
Suppression 
Technique of the German 
Leather Industry : 
Watch, Clock, Time Fuse 
and Jewel Bearing Indus- 
try in Southwestern Ger- 
many ... 

Report on Prototype Manu- 
facture of German Jet Pro- 
pulsion and Gas Turbine 
Engines 

Viscose 
deutsche 
Kelheim . 
Viscose Staple Fibre ‘(Spin- 
ning) at Lenziger Zellwelle 
Fabrik A.G. Lenzing, Ost. 
Animalised Viscose and Ace- 
tate Staple at I.G. Farben- 
industrie A.G. Bobbingen 
Hochst and Miinchen , 
Werner and Pilciderer Vis- 
cose Making Machinery at 
Stuttgart-Peuerbach ace 
Manufacture of Cellulose 
Acetate Flake and Yarn : 
Rhodiaseta A.G., Freiburg 
Interrogation of Research 
Workers at Agricultural 
High-School (Landwirt- 
schaftliche Hoshschule) at 
Hohenheim (near Stutt- 
gart). A chemical method 
of testing seed germination 
Hummel and Co., Winnen- 
den : Production of rose- 
hip syrup and cider > 
German High Frequency, 
Detector and Cable Deve- 
lopments . se 
German Ball and 
Bearing Manufacture . 
Bronze Coatings on Steel 
Gears ... 

Alclad Aluminium “Alloy 
Extrusions . 

Soda Ash Manufacture in 
Southern and Western Ger- 
many .. 

The Pectective Coating ‘of 
Mirror Surfaces with an 
Oxide of Silicon... . an 


FD 641/49 ... 


F.R.190 
F 


_ 
~ 


718/49 ... 


F.R.1857 
FD 727/49 ... 
F.R.1495 
FD 851/49 ... 


F.R.1296 
FD 854/49 ... 
F.R.1533 
FD 934/49 ... 
F.R.1801 
FD 1010/49 


F.1L.A.T. 
F.R.223 
F 


~ 


1018 /49 


B.I.0.8, 
.. F.R.231 
“Bud- 


FD 1019/49 
A.G. 


Making “at 
Zellwolle F.LA.T. 

F.R.6 

FD 1024/49 


F.R.19 
F 


— 
~ 


1025 /49 


F.R.24 
FD 1028/49 


F.R.54 
FD 1029/49 


F.R.63 
FD 1031/49 


F.R.77 
FD 1037/49 


F.R.235 
FD 1039/49 


ooo seo WARBTE 
FD 1044/49 Roller 
F.R.386 
FD 1050/49 
F.R.597 
FD 1052/49 


FD 1060/49 


F.R.599 


F.R.1074 
FD 1061/49 


F.R.1103 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries re ing all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 





EXcHANGE OF RaiLway PERSONNEL.—Exchange 
visits are now taking place between small groups of 
specially selected railwaymen of the British and 
French nationalised railways to enable them to 
study railway technical and operating methods in 
each other’s country. Each group consists of six 
officials, and the duration of the visit in each 
country is six weeks. Generally speaking, the men 
are stationed in the provinces and study the tech- 
nical and operating subjects in which they specialise 
in their own country. 
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De-Control of Farm Machinery 


THE Ministry of Agriculture has announced 
the revocation of the Farm Machinery (Con- 
trol of Manufacture and Supply) Order, 1946, 
which means that the post-war controls over 
the manufacture and supply of British-made 
farm machinery have now been terminated. 
The Order provided for the registration of 
farm machinery manufacturers; the issue of 
directions to manufacturers, prescribing the 
proportions of their output to be set aside for 
home and export sale; the issue of directions 
for controlling the distribution of machinery 
in short supply, and the fixing of maximum 
prices for certain of the more important types 
of tractors and agricultural machinery, During 
the past year the only home-produced machines 
which have been subject to distribution control 
have been Ransomes heavy ploughs and Massey- 
Harris combine-harvesters. Ransomes heavy 
ploughs are now no longer subject to control and 
increased supplies of most types are expected 
by the end of the year. Arrangements have 
already been made for the 1949 harvest allo- 
cation of Massey-Harris combine-harvesters 
produced in this country, but the distribution 
of these machines for the 1950 harvest will 
not be controlled. As to imported machinery, 
the Ministry says that, for the time being, 
distribution control by arrangement with the 
importers concerned is to be continued for 
crawler tractors, combine-harvesters and pick- 
up balers. Distribution of other imported 
farm machinery is now free from control. 
On the subject of prices, the Ministry points 
out that control has been limited, since 1946, 
to certain major items, although manufacturers 
have kept the prices of other machinery in 
line with those of the controlled items, As 
there have been substantial increases in the 
cost of raw materials and engineering wages 
since the last general price increase in January, 
1948, it has been necessary to authorise manu- 
facturers who wish to do so to advance, as 
from May 9th, the prices of machinery hitherto 
controlled. 


Technical Scholarships and the 
Universities 

Tue Association of Teachers in Technical 
Education held its fortieth annual conference 
at Brighton last week-end, under the presidency 
of Mr. H. W. Wadge, of Sheffield. In the course 
of his presidential address, Mr. Wadge sug- 
gested that the new prospect in technical educa- 
tion gave additional emphasis to the need for 
ensuring that no student in a technical college 
should be limited in the range of his studies 
by lack of financial means or by unreasonable 
requirements for admission to university courses. 
Welcoming the report of the Working Party 
on University Awards, Mr. Wadge said that, 
quite understandably, it did not commit itself 
to any hard and fast pronouncement on the 
conditions of award for technical State scholar- 
ships. It should be emphasised, however, 
that no student who earned a technical State 
scholarship should find himself precluded from 
an appropriate university course merely on 
the grounds that he did not satisfy university 
entrance requirements primarily designed to 
assess the capacity of candidates entering 
directly from secondary school courses. All 
holders of the scholarships, Mr. Wadge com- 
mented, had reached National Certificate or 
National Diploma standard and had been 
specially recommended by a Principal, so that, 
surely, with a possible reservation in respect 
of English, that should be sufficient evidence 
of ability to profit by a university course ! 
Certain universities, Mr. Wadge said, had 
adopted conditions of entry which showed a 
sympathetic understanding of the problem, 
and it was to be hoped that others would soon 
feel able to come into line. For a variety of 
reasons, he thought, there would always be 
considerable numbers of potential university 
graduates who were unable to approach quali- 
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fication for university entrance by taking sixth- 
form work in a secondary school, and those 
who sought to qualify themselves by assiduous 
and diligent part-time study deserved every 
encouragement. Furthermore, Mr. Wadge 
observed, it was to be hoped that more of the 
major technical colleges would be able to offer 
suitable courses for the holders of State scholar- 
ships and that before long the recommen- 
dations of the Percy Report concerning a new 
technological qualification of degree status 
would be implemented. 


Tin Research Institute Report 


THE Report on the work of the Tin Research 
Institute, covering the period 1947 to 1948, 
has just been published. This illustrated book- 
let reviews the activities of the Tin Research 
Institute during the period of recovery from 
the special conditions imposed by the war, 
and describes the extensive research programme 
now being carried out to provide improved 
technical service for the tin-consuming indus- 
tries. During the past two years the Director, 
Mr. John Ireland, B.Sc., and several members 
of his staff, have visited centres in Europe and 
America to renew contacts, and to secure 
first-hand knowledge of local problems and 
conditions. The research and development 
teams of the Institute have been strengthened 
by the appointment of senior investigators 
with experience in certain fields, such as 
corrosion and electro-deposition. The head- 
quarters of the Institute at Greenford, Middle- 
sex, are being extended to more than double 
the available laboratory space and to provide 
much needed accommodation for the expan- 
sion of research and development work on 
tinplate, hot-tinning, bronze-founding, bearing 
alloys and the electro-deposition of tin-alloy 
coatings. The use of tin as a protective coat- 
ing is being studied at six corrosion stations 
in Great Britain, and three in America. This 
work has already shown that a tin coating on 
steel or tin-lead solder forms an excellent basis 
for paint and this method is now being used 
for motor-car body panels, and other steel- 
work. In the electrical field, tin-zine coatings 
containing 80 per cent of tin and 20 per cent 
of zinc are being increasingly used. Tin 
electro-deposited with copper, in the pro- 
portions of 42 per cent of tin to 58 per cent of 
copper, gives a silvery-white finish for many 
goods. Electro-tinning is being further inves- 
tigated. The problems associated with the 
production of small chill castings of bronze 
have been solved and attention is now being 
given to the continuous casting of bronze rods 
and tubes, and the improvement of sand-cast 
bronzes. 


The Retirement of Sir Alan Mount 


Ir is announced by the Ministry of Transport 
that Lieut.-Colonel Sir Alan H. L. Mount, 
C.B., C.B.E., R.E. (Ret.), the Chief Inspecting 
Officer of Railways, is to retire from the 
Ministry of Transport on July 31, 1949, after 
nearly thirty_years of service. Sir Alan, who 
is sixty-eight years of age, was educated at 
Bradfield College, and Coopers Hill, and 
received his commission in the Royal 
Engineers in 1902. He served at Chatham 
and on the North-Western Railway in India. 
During the 1914-1918 war he served in 
France as the Deputy Chief Railway Con- 
struction Engineer. In 1919 Sir Alan was 
appointed Inspecting Officer of Railways at 
the Ministry of Transport, a position he 
oceupied with distinction until 1929, when. he 
became Chief Inspecting Officer of Railways, 
from which, after some twenty years of ser- 
vice, he is now retiring. Sir Alan has been 
associated with the railway department of the 
Ministry of Transport for nearly thirty years. 
His work was recognised by the bestowal of 
the C.B.E. in 1919, and the C.B. in 1931, 
and he was knighted in 1941, The Minister 
of Transport has appointed Lieut -Colonel 
G. R. 8. Wilson, R.E. (Ret.) to be Chief In- 






specting Officer of Railways in succession to 
Sir Alan Mount. Lieut.-Colonel Wilson has 
been a member of the railway inspection staff 
of the Ministry of Transport for the last four- 
teen years, a position to which he was appointed 
on his retirement from the Royal Engineers. 


The North of Scotland Hydro-Electric 
Board 


THE North of Scotland Hydro-Electric 
Board announces that it has decided to reduce 
during the winter months the cost of electricity 
to consumers in Morar, Lochalsh, Lochcarron, 
Skye and the Fort William area. These districts 
are supplied by waterpower and are isolated 
electrically from the rest of the Board’s area. 
Electricity will be available at 3d. per unit by 
the addition of a fourth block to the existing 
domestic and non-residential tariffs. It is the 
Board’s wish that the benefits of electricity 


should be made available to consumers as 


cheaply as possible, and the cheaper rate is 
being introduced to encourage the full use of 
labour-saving electrical apparatus during the 
winter months when there are abundant supplies 
of waterpower which cannot be disposed of 
economically. The change will not affect tariffs 
or consumption of electricity in the rest of the 
Board’s area, although it is hoped to extend a 
similar arrangement to other parts of the area 
when the large hydro-electric schemes now 
under construction come into operation and 
similar conditions apply. The concession, which 
will be made during the two quarterly meter 
reading periods ending December-January and 
March-April, will be introduced in the quarterly 
period ending December, 1949, to January, 
1950. At present-the Board’s tariff for domestic 
consumers is 53d. per unit, which normally 
covers the cost of electricity used for lighting, 
ld. per unit for cooking and 3d. per unit for 
more extensive use. 


The Quality of Concrete 


Art two recent annual meetings and luncheons, 
the first held by the British Cast Concrete 
Federation, and the second by the Reinforced 
Concrete Association, speakers stressed the 
importance of the control of quality in the 
production of concrete. During the course 
of his address to the members of the British 
Cast Concrete Federation, Mr. Fitzmaurice, 
Deputy Chief Scientific Adviser to the Ministry 
of Works, said that a wide range of precast 
structural elements could be used with great 
advantage in industrial buildings, but those 
elements could only take their place with 
certainty provided that the quality was 
first-class. Research into quality control 
had to be pushed very hard to achieve this ; 
very little was actually known about many 
of the problems of quality control: the prob- 
lem was brought to a head by the rapid devel- 
opment of prestressed concrete, which made 
the abandonment of primitive methods essen- 
tial. When highly mechanised and controlled, 
prestressed concrete processes were capable 
of producing, article for article, a cheaper 
building component than timber, which was 
an extremely important development. At the 
luncheon of the Reinforced Concrete Associa- 
tion, Mr. J. Singleton Green, President Elect, 
said that for many years there had been a 
demand for better concrete, and that prac- 
tically every paper on concrete construction 
that had been read to the professional insti- 
tutions in recent years stressed the need for 
strict quality control. There was a real demand 
for men with expert knowledge of concrete 
technique, which, he suggested, could be met 
by a new grade of workman—the concrete 
craftsman. Such a technician would not 
replace labourers in concreting operations 
and his exact duties were matters for discus- 
sion, but he should have a general respons- 
ibility for the control of all operations connected 
with the making and placing of concrete and 
the reinforcement. 
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Hydro-Electric Developments in South- 
Kastern Australia 


i development of hydro-electric power 
from the Snowy River in New South 
Wales has been the subject of a number of 
investigations in the past, and, in view of 
the recent announcements that the generation 
of electrical energy in the Snowy River ahd 
the neighbouring rivers will form the basis 
of a large development scheme in the 
Australian Alps, it is interesting to note the 
various plans which have been proposed, 
and the lay-out of the final solution which 
may be adopted. 


EARLY SCHEMES 


The first survey for a project to utilise the 
water of the Snowy River was made in 1915, 


and a proposal for 


direction towards Biddi point, and then con- 
nected by steel pressure pipe-lines to a system 
of two power stations, the second of which 
was on the bank of the Snowy River. The 
installed capacity of the plant was to be 
250,000kW, and allowing for transmission 
losses the maximum capacity of the scheme 
at load centres was estimated at 220,000kW 
and the average annual output at 1120 
million kWh. 

These proposals were given approval by 
the N.S.W. Government, but were left in 
abeyance during the war years. In 1944, 
however, the Government of New South 
Wales set up a technical committee to report 
on the possibility of diverting the Snowy 





hydro-electric develop- 
ment was submitted in 
a report to the Under 
Secretary of the Public 
Works Department, 
New South Wales, in 
1920. For various 
reasons that scheme 
was never carried out. 
The matter received 
no further serious 
consideration until 
1937, when a report 
was prepared by 
Messrs. Rendel, Palmer 
and Tritton, in con- 
junction with Messrs. 
Vattenbyggnadsby- 
ran, of Stockholm. 
The sole aim of this 
proposal was to supply 
power to the city of 
Sydney, and. in spite 
of the fact that the 
construction of about 
250 miles of trans- 
mission lines was in- 
volved, that solution 
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was still considered to 
be economically super- 
ior to other methods of 
power supply. A high 
head in conjunction with a considerable and 
fairly steady flow offered unusual and favour- 
able conditions for development. 

The Snowy River rises to the east of the 
Snowy Mountains in New South Wales near 
the summit of Mount Kosciusko, which is 
the highest peak in Australia (7305ft). It 
flows in the general southerly direction, 
crossing into the State of Victoria, and finally 
into the Tasman Sea at Orbost (Victoria). 
The upper reaches of the Snowy and its 
tributaries flow through mountainous country 
and have scoured themselves down into deep 
valleys with steep banks. At Jindabyne, 
however, the country flattens out into a plain 
some 6 miles long and 3 miles broad, offering 
an almost ideal site for a storage reservoir. 
From Jindabyne the Snowy River flows 
in a big loop towards the east, and then 
south and west, a distance along the river 
of 85 miles. At the end of the loop at Biddi 
point, which is about 18 miles distant from 
Jindabyne as the crow flies, the river level 
has fallen about 1850ft. The 1937 scheme 
utilised this configuration by proposing the 
construction of an arched dam with a maxi- 
mum height of 112ft situated 1} miles down- 
stream of Jindabyne bridge and a head-race 
tunnel 15 miles long excavated in rock in the 
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River into the River Murrumbidgee. The 
reason for the substitution of this proposal 
in place of the earlier scheme was that, 
although the 1937 proposal was excellent 
for the generation of electricity, the waters 
of the Snowy River were not used at all for 
irrigation, whereas the diversion northward 
would render available a large quantity of 
water for irrigation lower down the River 
Murrumbidgee. These latter proposals were 
extended by an investigation started in 
1946 by the Commonwealth Government 
after an interstate conference, with the 
object of deciding whether the Snowy River 
could be more profitably diverted into the 
River Murray than into the River Murrum- 
bidgee. This preliminary work culminated 
in the consideration of several alternative 
proposals, which are outlined below, and 
which are contained in the report of a third 
technical committee composed of Common- 
wealth and State officers appointed late in 
1947. 

The development of these proposals has 
been influenced by the experience which the 
State Electricity Commission of Victoria 
obtained in the construction of the Kiewa 
hydro-electric scheme. That scheme was 
commenced in 1937 with a capacity of 
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117,000kW, but has now been extended to 
289,000kW by introducing various modifica. 
tions, including augmentations of the catch. 
ment areas and of the capacity of the two main 
reservoirs at Pretty Valley and Rocky Valley, 
and by the construction of two additional 
power stations and the enlargement of three 
plants of the original four. The construc. 
tional features of the scheme are, in general, 
similar to those intended for the diversion 
schemes of the Snowy River. 


PRESENT PROPOSALS 


The 1947 committee was specifically 
authorised to investigate a diversion of the 
Snowy River into either the Murrumbidgee 
River or the Murray River, but during the 
course of its work the possibility of an addi- 
tional scheme of major importance on the 
River Tumut was perceived, and the com- 
bination of this scheme with the earlier con- 
ceptions has now produced a more compre- 
hensive solution to the development of 
the hydro-electric resources of the area. The 
proposals investigated by the committee 
are briefly outlined hereunder. 

The Snowy-Murrumbidgee Proposal.—This 
scheme envisages the construction of a 
dam with a storage capacity of 850,000 acre- 
feet at Jindabyne to divert annually about 
885,000 acre-feet of the Snowy River water 
eastwards through a tunnel 26} miles long 
and 28ft in diameter to the Murrumbidgee 
Valley near Cooma. A dam at Billilingera, 
on the Murrumbidgee, with a storage capacity 
of 1,100,000 acre-feet would store the water 
for irrigation and also allow development of 
power. Combined with this major diversion 
a series of dams, tunnels and power stations 
in the upper reaches of the Snowy near 
Kosciusko, and a similar separate system 
in the Geehi area in the Murray, would pro- 
duce a great deal of additional power, the 
total power developed by the whole scheme 
being estimated at 725,000kW. 

The 1944 proposal was to divert the Snowy 
eastward essentially as an irrigation project, 
but the scheme has been amended slightly 
and greatly added to, so that it would develop 
as much power as economically possible. 
The diversion itself would develop little 
power directly, the head available being 
only about 500ft, but with the regulation 
provided by Billilingera dam the drop in the 
Murrumbidgee River is sufficient to permit 
the economic development of considerable 
power at a station near Canberra. The con- 
struction of a canal 45 miles long carrying a 
flow of 2000 cusecs would be required for this 
purpose. 

The development of power in the Upper 
Snowy and in the Geehi Rivers and Bogong 
Creek in the Upper Murray catchment was 
linked with the main diversion of the Snowy 
to the Murrumbidgee to provide a truer com- 
parison with the other proposals. Also, 
these diversions develop power very eco- 
nomically and can bear the cost of the 
diversion works and still show an economic 
balance on the entire scheme. On the Upper 
Snowy catchment a dam of 85,000 acre-feet 
storage capacity would be constructed at 
Spencer’s Creek, and tunnels 17 miles long 
would carry water from the dam to the Jinda- 
byne reservoir through four power stations. 
A system of racelines with a total length of 
116 miles would bring additional water to 
Spencer’s Creek dam and to the tunnel below 
the dam, and a further 12 miles of racelines 
would lead the Mowamba River into the 
Jindabyne reservoir. On the Murray catch- 
ment, a dam would be constructed on the 
Geehi River with a storage capacity of 33,000 
acre-feet, and this dam, in conjunction with 
tunnels about 12 miles long and about 50 
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miles of racelines, would develop power at 
four stations. 

The scheme can be followed in detail from 
Fig. 2, the main constructional works involved 
in the entire scheme being four dams, 55} 
miles of tunnels, 220 miles of racelines, 10 
miles of pipe-lines and eleven power stations. 

The Snowy-Murray Proposal.—The second 
scheme, shown in Fig. 3, proposes an alterna- 
tive diversion of the Snowy River into the 
River Murray. As before, the construction 
of a dam at Jindabyne is envisaged, together 
with the diversion annually of about 910,000 
acre-feet westwards through a tunnel to the 
Murray Valley. A head of about 2000ft 
between Jindabyne and the Murray would be 
available for power development, and a 
suitable storage reservoir would be provided 
lower down the Murray River in the vicinity 
of the Hume dam. The tunnel would pick 
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the Upper Crackenback River being brought 
by racelines 34 miles long to the shaft 
station; 80 miles of racelines would: be 
constructed to feed Spencer’s Creek dam and 
the tunnel lines between this dam and island 
Bend, and the Mowamba River would be 
brought to the Jindabyne reservoir by a 
raceline as in the alternative proposal. 

The main tunnel would pass under high- 
level streams in the Murray catchment, and a 
shaft on the Geehi Creek would augment the 
flow in the tunnel. This shaft would be fed 
by about 200 miles of racelines bringing 
water from the Upper Murray (or Indi) 
Valley and from the Geehi River and Bogong 
Creek. A total of three major dams, 40 miles 
of tunnels, 326 miles of racelines, nine power 
stations and a main shaft 1000ft deep would 
constitute the main constructional items. 

The Tumut Proposal.—The third scheme, 


629 





Adaminaby to form a large storage reservoir 
with a capacity of 1 million acre-feet. This 
reservoir would be connected to the Tumut 
River by a tunnel 14} miles long and about 
22ft in diameter, and a second tunnel about 
5} miles long would connect the Tooma River 
with the Tumut. 

The regulation of the flow of the Upper 
Tumut would be achieved by constructing 
the tunnel from the Adaminaby reservoir 
so that the flow from the Tooma and the 
Upper Tumut could be turned back through 
the tunnel to the storage reservoir on the 
Eucumbene. Thus the tunnel would be 
operated as a two-way conduit, the direction 
of flow being controlled to suit the require- 
ments of the time. 

A further development of the proposal 
would. include the diversion for power 
development of the Upper Murrumbidgee 
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FiG. 2—SNOWY - MURRUMBIDGEE AND TUMUT VALLEY SCHEMES 


up water at various points and a system of 
dams and power stations on the Upper Snowy 
and Upper Murray somewhat similar to the 
Snowy-Murrumbidgee proposals would also 
be developed, giving a total power output of 
1,100,000kW. 

The flow of the Snowy River at Island 
Bend that is at station M3 in Fig. 3 
would be dropped into the diversion 
tunnel through a 1000ft shaft containing 
power generators, to join the flow to the 
Murray. The volume of water flowing to 
this shaft would be controlled by the upper 
works, consisting of a dam of 40,000 acre-feet 
storage capacity at Spencer’s Creek and a 
tunnel 10 miles long leading to Island Bend, 
and three power stations in addition to the 
shaft station M3. Again, extensive construc- 
tion of racelines would be employed to increase 
the flow through these works, the waters of 


which is illustrated in both Figs. 2 and 3, 
consists of diversions to the Tumut River, 
the main.tributary of Murrumbidgee, of a 
total of 569,000 acre-feet a year from the 
Eucumbene and Tooma Rivers. The Eucum- 
bene River is one of the largest tributaries 
of the Snowy River and flows south to join 
it near Jindabyne, whilst the Tooma River 
is a tributary of the Murray. An attractive 
feature of this proposal is that the additional 
water flows into the Murrumbidgee close to 
the areas where it is needed for irrigation, 
the flow being regulated conveniently by the 
works on the Tumut. Considerable power 
would be developed as well. 

Annual volumes of approximately 
235,000 acre-feet of water would be diverted 
from the Eucumbene and about 334,000 
acre-feet from the Tooma Rivers. The 
Eucumbene River would be dammed at 
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Fic. 3—SNOWY- MURRAY AND TUMUT VALLEY SCHEMES 


to the Tumut from a dam of 300,000 acre-feet 
capacity constructed near Tantagra. A 
tunnel 6? miles long and 16}ft in diameter 
with a power station at its outlet would lead 
from the Tantagra reservoir to the Tumut 
catchment. Further power would be generated 
by the construction of two dams and a 
system of 15 miles of tunnels and 40 miles of 
racelines leading to power stations alongside 
the Tumut River. The two dams would be 
at Lob’s Hole and at Blowering, the latter 
regulating the flow for irrigation. The catch- 
ment areas in the upper parts of the rivers 
concerned would be increased by the con- 
struction of 130 miles of racelines. 

A total of 720,000kW would ultimately be 
generated by this scheme,: and in addition 
to the four main dams the construction of 
42 miles of tunnels, 170 miles of racelines and 
seven power stations would be required. 
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The Tumut proposal is not an alternative 
scheme to the Snowy-Murray and Snowy- 
Murrumbidgee proposals, but is to be 
developed in conjunction with one or other 
of these two schemes. It takes only about 
one-quarter of the total flow of the Snowy 
River at Jindabyne. In addition, the waters 
of the Tooma River are already used for 
irrigation lower down the Murray River, and 
it would be necessary to restore the flow of 
the Murray to its former value by the addition 
of an annual increment of 334,000 acre-feet. 
The combination of the Tumut proposal with 
either of the other two schemes has not yet 
been finally decided by the Australian 
Government, but the rival merits of the two 
alternatives make an interesting comparison. 


FrnaLt ALTERNATIVES 


The Snowy-M urray-Tumut Proposal.—This 
scheme, as its name implies, would include 
all the works necessary for the Snowy- 
Murray scheme and the Tumut scheme, and 
would result in the summation of the benefits 
of the two in power generation, except that 
the Snowy-Murray figures would be reduced 
by an amount corresponding with the 
quantity of the Snowy River water diverted 
from the Eucumbene branch to the Tumut. 

The main diversion tunnel to the Murray 
River would be reduced by about 80 square 
feet in cross section, since only 675,000 acre- 
feet per year would be diverted instead of 
the original 910,000 acre-feet. There would 
be no alteration to the development of the 
Upper Snowy and Murray streams and there 
would be no alteration to the Tumut pro- 
posal. The main constructional features of 
the combined schemes would consist of seven 
major dams, sixteen power stations, 81} 
miles length of tunnels and 496 miles of 
racelines. 

The Snowy-Murrumbidgee-M urray-Tumut 
Proposal.—With this combination the Tumut 
scheme again remains unaltered, but the 
diversion of the Snowy River to the Murrum- 
bidgee is modified by the fact that the flow 
of the Murray must be restored to its former 
value by a diversion from the upper reaches 
of the Snowy. Thus the flow of the Snowy 
will be split up, 235,000 acre-feet being 
diverted annually into the Tumut from the 
Eucumbene tributary, 330,000 acre-feet per 
year going to the Murray River through a 
tunnel from a point near station B3, and 
the balance of the flow, about 320,000 acre- 
feet per year, being diverted from Jindabyne 
to the Murrumbidgee as in the first scheme 
described. 

The diversion tunnel to the Murrumbidgee 
and the racelines below Billilingera would 
necessarily be of smaller cross section than 
in the original scheme. Also, the tunnel to 
the Murray River would be shorter than that 
needed in the Snowy-Murray scheme, and 
considerably smaller in cross section. The 
Jindabyne storage reservoir could not be 
used to supply this tunnel, which would be 
too high, and the lack of suitable storage at 
the higher level is a disadvantage of the 
proposal. 

The main constructional works involved 
in this proposal would consist of seven major 
dams, 101 miles of tunnels, 540 miles of race- 
lines, twenty power stations and three 
miles of multiple pipe-lines. 

Comparison Between the Two Schemes.—Of 
the +wo alternatives, the Snowy-Murray- 
Tumut scheme is the more attractive from 
the point of view of power generation, and 
at the time of writing it seems probable that 
this solution will be adopted. However, the 
benefits of irrigation are not as easy to assess 
as those of power generation. The main 
points of comparison between the two 
projects can best be seen from the table 














THE ENGINEER 





below. It may be added that the possibility 
of re-diverting water into the Murrumbidgee 
Valley from further down the River Murray 
has been investigated. Such a task would 
involve the installation of pumping ‘plant, 
and would cost about £12,000,000 with 
annual charges of nearly £750,000. This 
idea was investigated in connection with the 
Snowy-Murray proposal, which is the most 
economical from the point of view of power 
development alone, the cost per kilowatt 
being £47. The amounts of water available 
for irrigation which are shown in the table 


Comparison Between Schemes 

















Snowy- Snowy- 
Proposal Murray- | Murrumbidgee- 
Tumut Murray-Tumut 
Water diverted to River 
Murray, acre-feet /year 345,000 Nil 
D’o to <> naa 
acre-feet /year 565,000 885,000 
Power transmitted, kw. 1,720,000 1,565,000 
Capital cost, £A, excluding 
transmission .. = -| 100,690,000 125,000,000 
Cost per kw, eae 58 80 
Average annual output, 
million kWh... ... 3 6,650 6,160 
Annual sav ing in coal 
(tons) See ee 3,500,000 





would be available without any special costs 
other than those included in the estimate for 
hydro-electric power. 


CONCLUSION 


The final solution will be governed by the 
necessity of providing the optimum benefits 
from the rival interests of power supply and 
irrigation. Whichever solution is adopted, 
in order to facilitate the irrigation works, the 
power stations will be operating with a load 
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factor between 40 and 45 per cent, and will be 
backed by thermal stations where necessary, 
so that the best possible compromise can be 
obtained. 

The development of a considerable amount 
of power in inland areas will be important 
from the point of view of decentralisation of 
Australian industries. Most of the thermal 
power stations, and consequently the indus. 
tries, are situated near the coast and are 
consequently vulnerable in timé of war, 
These proposals present an opportunity for 
the establishment of key industries and 
defence research works requiring considera)le 
power in an area that can be comparatively 
easily protected. The proposals also provide 
means for substantial economies in coal con. 
sumption, which, with the fourfold increase 
in power demand estimated in the next thirty 
years in Victoria and New South Wales, is 
an important consideration. The combined 
effects of industrial re-location dye to power 
supply and agricultural developments due to 
irrigation, will have a profound effect in the 
development of the area, and will fully 
exploit the unique opportunities for hydro- 
electric development which are offered by the 
Snowy, the Murray and the Murrumbidgee 
Rivers. 

On Thursday, May 26th, Mr. Lemmon, 
Commonwealth Minister of Works and Hous- 
ing, introduced into the House of Repre- 
sentatives at Canberra a Bill covering the 
Snowy River proposals. This legislation has 
been introduced before the final plans have 
been decided upon, so that the construction 
of the Tumut scheme, which remains the 
same for both the alternative final proposals, 
may be commenced as soon as possible. 


Application of Electrical Resistance 
Strain Gauges 


By A. L. TANNAHILL, A.M.I.Mech.E. 


CONSIDERABLE amount has been 
written on the several methods of using 
electrical resistance strain gauges, with 
particular reference to the circuits employed, 
the instrumentation required and the errors 
introduced. Little published information is 
to be found, however, on the detailed tech- 
niques of applying the gauges and tempera- 
ture compensators to the required surfaces 
and protecting them against damp atmo- 
spheres, draughts, liquids or other substances 
which may come in contact with them or 
press upon them. Such publications of this 
nature as the writer has seen have dealt 
chiefly with the use of gauges embedded in 
concrete structures. 

The use of a thoroughly reliable technique 
which can be readily applied is almost always 
justifiable on the basis of time saved alone in 
avoiding the necessity for tracing and correct- 
ing faults; but when the test in question is 
one which cannot readily be repeated—such 
as the determination of launching stresses in 
ships’ hulls or the measurement of permanent 
deformations occurring during the first appli- 
cation of a stress system—treliability becomes 
as important as accuracy. Tests which 
demand the measurement of stress relaxation 
during machining or pressing out operations 
fall into the same category, because the 
desired readings from gauges which subse- 
quently prove to be faulty are irretrievably 
lost. 

For these reasons a study of the subject 
has been made in the research laboratories of 
Babcock and Wilcox, Ltd., Renfrew, with the 
particular objects of determining and stan- 





dardising the methods to be used when apply- 
ing electrical resistance gauges to pressure 
vessels. The problem divided itself naturally 
into two parts, because there is a considerable 
difference between the requirements of gauges 
attached to the exterior and interior surfaces 
of pressure vessels which are tested by liquid 
pressure. The examination therefore led to 
two separate techniques, one for “ exterior ” 
and one for “interior’’ gauges, as detailed 
below. Before describing them, however, it 
is well to list the principal causes of unsatis- 
factory functioning which are attributable to 
the gauges and to their forms of attachment 
and covering :— 

(a) Initial moisture content of gauges. 

(b) Unsatisfactory surface for attachment. 

(c) Inadequate adhesion. 

(d) Inadequate electrical 
earth or between leads. 

(e) Ingress of moisture after adhesion. 

(f) Inadequate thermal insulation and 
temperature compensation. 

(g) Interference with gauge calibration 
factor. 

Although every one of these potential 
sources of trouble has to be guarded against 
in both exterior and interior gauges, item 
(f) requires special attention in the installa- 
tion of the former, whereas items (5), (d), (e) 
and (g) have added importance in the case of 
the latter. 


insulation to 


GENERAL PRECAUTIONS 


For the sake of uniformity of adhesion and 
constancy of gauge calibration factor, self- 
adhesive gauges are used exclusively. Since 
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itis necessary to carry stocks ready for appli- 
cation when needed, they are retained within 
the makers’ packets and stored in a desic- 
cator. In this way the packet tends to prevent 
the gauges from becoming too dry and brittle 
and the desiccator excludes atmospheric 
moisture. 

It is also important to note that the 
circuit favoured for strain gauge work is the 
direct-current null-point bridge arrangement, 
in which every strain gauge is paired with a 
similar temperature compensating gauge. 
The technique for attaching gauges must 
therefore make allowance for simultaneously 
installing an equal number of compensating 
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act on the surfaces of the gauges. When all 
scale, pits and lumps have been removed and 
the surface cleaned down to bright metal, it 
should be finished off by scraping (if neces- 
sary) and then emery papered, Grade F. If 
the surface is initially very smooth or polished, 
it is advisable to roughen it slightly with 
coarse emery paper, Grade 14. 

Immediately prior to attaching a gauge the 
surface must be degreased and freed of all 
traces of moisture. When applying a number 
Af gauges it is advisable to have at least two 
(and better three) small bottles of acetone, 
each with a cotton wool swab, and to arrange 
that the first wash is always given with 
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absorb excess acetone and prevents moisture 
from the hand being deposited on the gauge. 
After fixing a gauge it should be left for 
twenty-four to forty-eight hours to dry. 
The process can be accelerated by the appli- 
cation of heat, but this must be gentle so that 
the moisture can escape without damaging the 
gauge or bond. The ideal method is to warm 
the metal to which the gauge is attached to / 
10 deg. or 15 deg. Fah. above ambient air 
temperature, and maintain it thus till the 
gauges are covered. This can sometimes be 


















electric heaters inside it. Alternatively, 
radiant (or infra-red) heating may be directed 
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Fic. 1—EXTERIOR GAUGES (FOR USE |! 


gauges in positions where the same tempera- 
tures will occur to within a high degree of 
accuracy. 


ATTACHMENT OF GAUGES 


The technique of applying gauges @ 

compensators to metal.surfaces is the game 
whether they are for use on the exterie 
interior surface of a pressure vessely @xeepl 
that rather greater care should be taken Gn 
the preparation of interior surfaces. In @ 
cases the surface should first be ground clean, 
using a small wheel of medium coarseness ari 
taking care to keep the wheel moving parall 
with the surface contour so as not to crea 
pits or ridges. This is important in all posix 
tions, but particularly on interior surfac 

where the fluid which applies the pressure wil 


| 

















COVERED W 





. 1 and the last with No. 3. This 
“undue contamination of the last 
fe and is essential when a substantial 
punt of grease has to be removed. It is 
s0 advisable to use acetone which has had 
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quantity of calcium chloride and thus 
ure a quick drying period. 

he gauge should be dipped in acetone, 
ken and applied to the surface just 


jlotting paper and rubbing the latter with 
thumb in a direction lengthways to the 
auge. It is most important to eliminate the 
ossibility of any air pockets and to ensure 
hat the gauge is uniformly bonded through- 
ts surface, so that its calibration factor 
haffected. The blotting paper helps to 


C. BOX FILLED WITH 
PRESSURE PLASTIC. 


FIG. 2—INTERIOR GAUGES (FOR USE UNDER WATER) 


, water content reduced by the addition of 


leaned, pressing it down with a piece of 
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on to each gauge, or a hot air blower may be 
used. Drying is continued until the insula- 
tion of the gauge wires to earth is at least 
40 megohms, but preferably 100 megohms. 
These high resistance values are not essential 
in themselves, but are indicative of the fact 
that adequate drying has taken place. When 
the gauges have been proved to be adequately 
dry and have also been tested for continuity, 
they should immediately be covered with 
moisture—or water—proofing as detailed in 
the next sections. 


CovERING EXTERIOR GAUGES 


Since exterior gauges may be subject to 
temperature variations due to atmospheric 
changes and draughts, their temperature 
compensators are mounted on small jin 
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thick strips of the same material as the 
subject under test and the latter are attached 
to the pressure vessel surface by adhesive 
polythene tape (1)* immediately adjacent 
to their respective gauges (Fig. 1B). This 
form of attachment is only necessary at 
positions where the compensating gauge 
plate is liable to slip off the test surface. 
When the gauges are dry, insulated con- 
necting wires—Durawire (2)—may be run to 
















































Fic. 3—EXTERIOR GAUGES 
(For UsE IN AIR) 


their positions and, after these have been 
secured at points near to the gauges, short 
lengths of insulating sleeving should be 
slipped on and their ends should be soldered 
to the gauge connecting strips, using resin- 
cored solder. One side of the gauges proper 
should be bus-barred together and one side 
of the compensators should be likewise con- 
nected. The remaining connections must be 
brought out individually. 

The gauges and compensators should now 
be smeared all over with a thin layer of 
Di Jell 171 (3), which should cover every 
possible point of moisture ingress including 
the connecting strips, soldered connections 
and the entries to the lead insulation covers. 
After this the insulating sleeving may be 
slipped over the soldered connections to 
prevent any sharp edges from puncturing 
the gauge paper and shorting to earth 
(Fig. 1C). 

It is important to note that Di Jell is a 
wax, not a grease. Any form of soft wax of 
good electrical resistance and which can be 
readily applied in all positions (including up- 
hand) should be satisfactory, provided it 
gives @ complete seal. Grease is useless, 
since it causes swelling, loosening and even 
electrical breakdown of the gauges. 

The gauge and compensator pairs, or a 
row of adjacent pairs, should now be covered 
with adhesive polythene tape of sufficient 
size to ensure that its edges may be pressed 
down firmly on to the surrounding metal 
surfaces. In this way the gauges and com- 
pensators become totally enclosed in an air- 
tight pocket (Fig. 1D), except perhaps for 
the point where the leads emerge. 

In order to complete the airtight seal the 
polythene covering should be smeared over 
with a layer of Bostik 692 (4), overlapping it 
on to the surrounding metal surface and 
paying special attention to the points at 
which the leads emerge (Fig. 1E). Bostik 
should not be applied directly to gaug 
without the intervening polythene covering, 
for several reasons. It appears to contain a 
constituent which contaminates the gauge 


* See list of materials on the opposite page. 
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and lowers its resistance ; it may also affect 
the gauge calibration factor, and, further, 
should it be necessary to replace a faulty 
gauge, this may be much more readily done 
when the Bostik can be stripped off with the 
aid of the underlying tape. 

Finally, a }in thick pad of felt should be 
fixed in position over the area covered with 
Bostik by means of strips of surgical tape 
(Fig. 1F). The object is to prevent draughts 


Fic. 4—INTERIOR GAUGES 
(FoR USE UNDER WATER) 


from striking the outer wall of the pocket and 
to ensure (as far as reasonably possible) that 
the gauge and compensator temperatures will 
be controlled by the relatively steady tem- 
perature of the metal mass of the vessel, 
rather than by ambient air temperature. 

The whole process of covering exterior 
gauges is illustrated pictorially in Fig. 3. 


COVERING INTERIOR GAUGES 


Interior gauges have one advantage over 
exterior ones, in that they are more readily 
maintained at a steady temperature, since 
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of gauges which can conveniently be tested 
at one time. Thus, if it be decided that, in 
order to keep “ time drift’? down to a mini- 
mum, testing should be confined to, say, 
twelve gauges at a time, then only fifteen 
compensators need be installed (allowing 
three for spares) and twelve of these should 
be connected in turn to successive groups of 
twelve gauges. 

The following description of the covering 
and waterproofing process refers for brevity 
to the gauges only, but it should be under- 
stood to apply equally well to the compensia.- 
tors which are treated in exactly the same 
way. It should also be ,explained that the 
covering process was designed for use with 
water as the pressure fluid, as this is by far 
the most convenient medium. 

With interior gauges the prevention of 
moisture ingress is vital and every reasonable 
precaution must be taken to avoid it. The 
interior of the vessel must therefore be 
thoroughly dry during the entire process of 
attaching and covering the gauges. It is a 
good plan to provide adequate ventilation for 
carrying away any moisture generated by 
persons working in the drum, and if the metal 
of the vessel can be raised slightly above 
ambient air temperature it assists by reducing 
the likelihood of condensation should the air 
suddenly turn warm and humid. 

When preparing the surfaces for attach- 
ment of gauges as described under a heading 
ubove, the area cleaned down to bright metal 
should equal the gauge area plus an inch all 
round for bonding the protecting materials. 
Very special attention should also be given 
to securing an even surface (free of all undu- 
lations) for attaching the gauges. It will be 
appreciated that if the gauge is stretched 
over a slight hollow the subsequent applica- 
tion of pressure by the fluid would press 
part of the gauge into the hollow and cause 
@ falsely high strain reading. A compensator 
subjected to the same conditions would give 
a falsely low reading. Thus, while a slight pit 
here and there under an exterior gauge does 
little harm, it can cause large non-linearities 
in the response of interior gauges in the 
pressure range between zero and 200 lb or 
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Fic. 4—TyYPICAL ARRANGEME 


they are immersed in the liquid press ™ 


medium. For this reason it is permissible 2 


mount their compensators on a separa™ 
plate of the same material as the vessel ai 


, 


to locate the plate at any convenient posit#gm” 


within the vessel. The arrangement 


several valuable advantages. 





It avoids 4 
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Jb per square inch, and the only valuable 
ngs obtainable are those lying between, 
ry 800 Ib per square inch and the top test 
eam. The surface should therefore be 
Wdeseraped before finishing with Grade F 
a 

pcry paper 


After attaching, drying and testing the 


cramping the positions of the gauges in dil e ge as already described, the wiring may 


cult parts of the interior surfaces by keepi 
the compensators clear of those positii 
It enables the waterproofing technique givem 


below to be utilised. Further, it limits { 


total number of compensators to that nux 










plastic (Prestik) (5). 


run and secured by small strips of pressure 
For interior work 
Bdividual leads are always run right out of 
e vessel from each gauge terminal. No 
ditional insulating sleeving is used in this 
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instance, as it is too bulky. In its place a 
small piece of adhesive polythene tape is 
slipped below the connecting strips, after 
sold ering on the leads, to prevent shorting to 
earth (Fig. 2A). 
A rectangular frame of pressure plastic 
(Prestik), $in wide all round, is then placed 
around the gauge and rolled in position with 
a squeegee roller. The leads are firmly 
pressed into one wall of the box, leaving some 
slackness inside the box so that subsequent 
rolling pressure will not strain and break the 
gauge filament. The gauges and soldered 
connections should now be smeared with 
Di Jell as already described, and a small piece 
of non-adhesive Polythene tape (6) is laid 
over the gauge inside the confines of the 
plastic box (Fig. 2B). This prevents subse- 
quent layers of protective coating from 
adhering to the gauge and upsetting its 
calibration factor. 

The next steps are to fill in the box interior 
with a strip of the plastic, rolled in (Fig. 2C), 
and to cover the whole area of the box with a 
further layer, also rolled on and taking 
particular care to make a good joint where 
the leads emerge (Fig. 2D). 

After completing the box, its exterior and 
the adjacent metal surface are smeared with 

‘Bostik, which, after drying, is carefully 
examined for defects or blowholes. Any such 
defects are given a further smear of Bostik, 
and when this is thoroughly dried and in- 
spected (Fig. 2E) the entire surface of the 
Bostik is painted with liquid Hermetite (7) 
(Fig. 2F). Here again particular attention is 
paid to the points where the leads leave the 
pressure plastic box. Liquid Hermetite is 
applied because Bostik by itself is porous to 
pressure water. The Bostik therefore forms 
a foundation and the Hermetite seals it. 

The whole process of covering interior 
gauges is illustrated pictorially in Fig. 4. 


Brineine Out INTERIOR GAUGE LEADS 


The insulated wires from interior gauges 
and compensators have to be brought through 
the pressure vessel wall to the exterior, which 
calls for an insulated pressure seal. More- 
over, it is good practice to bring out each 
terminal from every gauge separately, so 
that a breakdown of the insulation on any 
one gauge or its connecting wires will not 
affect the others. Therefore a large number 
of wires may have to be passed out of the 
vessel. 

The pressure seal is best made in some form 
of loose flange, which can be designed to suit 
the requirements. If the vessel carries one 
or more large nozzles, special flanges may be 
fitted to them. If there are only small 
nozzles, one or more may be connected to an 
autoclave having the requisite flange, and 
the leads may be carried through from the 
drum to the autoclave and then out through 
a seal in its flange. Whatever arrangement 
is necessary, the leads must be long enough 
to allow the flange to be removed and laid 
down on a trestle for attention with the leads 
passing through it. 

Fig. 5 shows a typical arrangement for 
passing fourteen leads out of a vessel. The 
insulated leads are threaded through holes 
in a 1#in diame’er ebonite sleeve, which is 
clamped between compressed asbestos joint 
rings in a pressure-tight gland. The joint 
rings should be painted with liquid Hermetite 
before assembly, and the inner surface of the 
gland ring and the adjacent surface of the 
ebonite should be similarly painted after 
assembly. With the flange laid flat, gland 
uppermost, pitch at not more than 250 deg. 
Fah. is poured in, making sure that it seals 
off the whole area within the gland ring. If 
the temperature of the pitch is too high it 
will damage the insulation of the wire. 
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Finally, the pitched joint is painted over with 
waterproof lacquer (8). The flange is then 
bolted on with the gland ring on the inner 
side. 


Materials 


(1) Adhesive Polythene Tape (Transparent).— 
Rolls 24in wide by about 0-005in thick, made by 
ct Pharmaceuticals, Ltd., Welwyn Garden City, 

erts, 

(2) Durawire.—Insulated cable, 1-3mm O/D., 
0-3mm wall, Grade 8.10, Duratube and Wire, Ltd., 

‘aggs Road, Feltham, Middlesex. 

(3) Di Jell 171.—A waxy substance, made by 

Astor, Boisselier and Lawrence, Ltd., Norfolk 
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House, Norfolk Street, Strand, London, W.C.2. 

(4) Bostik 692.—A black paste, made by B.B. 
Chemical Company, Ltd., Ulverscroft Road, 
Leicester. 

(5) Prestik (Red).—Supplied in rolls, 2in wide by 
fin thick, by the B.B. Chemical Company, Ltd., 
Ulverscroft Road, Leicester. 

(6) Polythene Tape (Non-adhesive).—Rolls, 2}in. 
wide by about 0-005in thick, supplied by I.C.L., 
Ltd., 4, Blythswood Square, Glasgow, C.2 

(7) Liquid Hermetite.—A type of varnish, made 
by Kenilworth Manufacturing Company, Ltd., West 
Drayton, Middlesex. 

(8) Waterproof Lacquer, Necol LRX881.—Sup- 
plied by I.C.I., Ltd., Wexham Road, Slough, Bucks, 


Karapiro Power Station, New Zealand 


No. 


HE programme proposed by the State 
Hydro-Electric Department of New Zealand 
for the hydro-electric development of the 
Waikato River envisages ultimately some ten 
stations with a total installed capacity of over 
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units which were originally rated at 15,000kW 
each, vut modified to 17,850kW each, and four 
of 21,600kW each, all the turbines being vertical 
shaft Francis machines. At Karapiro, the 
secon station to be commissioned, three 
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1 million horsepower, whereby almost the whole 
of the potential power of the river will be deve- 
loped. The scheme is illustrated diagrammatic- 
ally in Fig. 1. So far only two of these stations, 
Arapuni and Karapiro, have been built. Arapuni 
was started in 1923 and has recently been 
brought up to full capacity, comprising four 
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FiG. 1—WAIKATO RIVER—LONGITUDINAL SECTION 


30,000-kW units have been installed. Of the 
series of stations on the Waikato River the 
one at Karapiro is the farthest downstream and 
the turbine runner is only 65ft above mean sea 
level. 

When the dam was filled at Karapiro a lake 
having an area of some 14 square miles was 





Fic. 2—KARAPIRO DAM 


AND POWER STATION 
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formed, and an old power station at Hora 
Hora was submerged. This station, with a 
total installed capacity of 11,000kW, was origin- 
ally commissioned in 1911 when six 1000-kW 
generators with direct-coupled horizontal Boving 
Francis turbines were installed. 

An aerial view of the Karapiro station after 
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ment, and are equipped with hydraulic lifting 
and control gear. All the equipment was 
manufactured in New Zealand. 


PowER STATION 
As shown in Fig. 3, the power station is sited 
near the middle of the dam, access being secured 


Fic. 3—COMPLETED SPILLWAY, DAM AND POWER - HOUSE 


the lake had been filled to within 10ft of normal 
level is given in Fig. 2, from which it will be 
seen that the dam is of arch construction with 
a@ gravity dam extension to incorporate the 
spillway and the intake structures for the 
power station. What appears to be an island 
across the lake at the left-hand end of the dam 
is floating pumice, held back from the penstocks 
by a floating boom. The total volume of con- 
crete in the dam and power-house is approxi- 


Fic. 4—PENSTOCKS UNDER 


mately 250,000 cubic yards and the maximum 
depth of foundations below crest level is 222ft. 
At the deepest point the foundations are 40ft 
below sea level. 

The spillway is designed to discharge a total 
flow of 30,000 cusecs and has four bays, each 
provided with a 22ft by 18ft deep roller sluice 
gate. The spillway and intake gates were 
designed by the State Hydro-Electric Depart- 


by a bridge spanning the discharge channel 
from the spillway. The power-house building 
is a reinforced concrete structure, 260ft long 
by 60ft wide, and houses three vertical-shaft 
units each designed to develop 30,000kW with 
a net head of 100ft. 

Fig. 4 shows the penstocks in course of con- 
struction. The rectangular intake to each pen- 
stock is shaped to give a good streamlined flow 
and the crest is well above the foot of the intake 
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screens so that the heavier debris cannot be 
carried into the penstock. A short distance 
below the intake gate the penstock is brought 
to a fully circular section and from this point 
a 70ft radius bend joins the horizontal straight 
which merges into the spiral casing inlet. 
Throughout its circular section the penstock is 
lined with }in steel plate, the internal diamete 
being 21ft. : 
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The lining was built up of electrically welded 
rings, and a special fabricating shop was erected 
on site to simplify the moving of the compl|.ted 
fabricated rings to the assembly position. Lach 
ring has an average length of 4ft 3in and has 
fin thick flanges on each end to serve the dual 
purpose of joint rings and stiffeners. 


TURBINES 


It was decided that the Kaplan turbine would 
be the most suitable for the conditions at 
Karapiro; the speed is higher than would be 
possible with Francis turbines, thereby allow ng 
the diameter of the generator to be reduced, 
The reduction in the length and width of the 
power station on this account compensaiod 
for the deeper excavation necessitated by 
using the Kaplan turbine. 

A distinguishing characteristic of the Kaplan 
turbine is that the runner is provided wiih 
variable-pitch blades, automatically controlled, 
so that their setting is always in the hest position 
relative to the guide vane opening, with the 
result that high efficiencies are achieved over 
a very wide range of loads and operating heads. 

The contract for the turbines was placed with 
Boving and Co., Ltd., 56, Kingsway, W.C.2, 
and the units were manufactured by Markham 
and Co., Ltd., Chesterfield. 

A drawing showing the general arrangement 
of a complete unit is reproduced in Fig. 5, 
which shows the main items of the equipment and 
the leading dimensions of the turbine and alter- 
nator. Each runner (Fig. 6) has a total weight of 
514 tons and each of the five blades, of cast stain- 
less steel, weighs 2} tons. These turbines are 
the biggest Kaplan units so far built in Great 
Britain. The production of such large and 
awkward castings for the runner blades pre- 
sented many problems to the steel founders, 
but despite the fact that the casting was 
carried out largely under wartime conditions 
the results proved highly satisfactory. Fig. 6 
shows the first runner in course of assembly 
at the manufacturer’s works and gives some 
idea of the form and size of the runner blades, 
The lower end of each runner is provided with 
a conical “‘ nose piece ’’ of streamlined form to 
ensure that there is minimum turbulence when 
the water leaves the runner blades. 

Since the performance and efficiency of the 
turbine depends primarily on the profile and 
finish of the runner blades, these parts were 
ground accurately to template on both upper 
and lower faces and finally given a high surface 
finish. The blade profiles are based on extensive 
laboratory test results as well as on actual 
performance data. From Figs. 5 and 7, which 
show the general arrangement of the runner, 
it will be seen that all the operating mechanism 
for the movement of the runner blades is con- 
tained within the hub. 

Referring to Fig. 7, the hub A, which is of 
high-grade cast steel, carries the five blades B 
mounted radially on it. Each blade is bolted to 
a high-tensile steel crank ring C provided with a 
crankpin D, which works within the jaws of 
the crosshead arms of the piston-rod #. The 
blade and crank ring are carried on two bearings 
F and G, which allow the blade to turn and 
transmit the hydraulic load on the blade to 
the runner hub. As the unit pressures in the 
bearings are of a high order, the journals of 
the bearings are of hardened steel working in 
bushes of special bronze. 

Automatic control of the guide vane setting 
and of the corresponding runner setting to 
suit any operating conditions is achieved by 
the joint action of an “actuator” (Fig. 8) and a 
*combinator.”” Referring to Fig. 5, the actuator 
is essentially a speed-sensitive master controller 
driven by a motor which is fed from a small 
synchronous generator on the alternator shaft. 
The detecting element of the actuator therefore 
responds to speed variations of the set. In 
response to these speed variations the actuator 
exercises dual control: first, over the guide 
vane setting (through the agency of the oil- 
regulating valve A and oil servo motor B), and 
secondly, over the runner blade setting (through 
the medium of the combinator). For this 
second function the actuator is connected by 
mechanical linkage with the combinator, which 
is mounted on top of the exciter frame and which 
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controls the flow of pressure oil through a pipe 
D carried within the bores of the alternator 
and turbine shafts. This pipe also serves as a 
valve rod with its lower end arranged as a 
regulating valve; movement of this regulating 
valve, under the control of the combinator 
and actuator, admits oil to the upper or 
lower side of the servo motor H, causing the 
iston to move the crosshead arms on the piston 
shaft and turn the crankpin ring F, giving 
partial rotation of the runner blades. 
The exhaust oil from the servo -motor cylinder 
ses upwards through the annular space 
between the valve rod and the bore of the shaft 





the sump of the oil pumping set. As 


rod is stationary, and the regulating valve liner 
in the hub revolves about it, any friction 
opposing axial movement is reduced to a 
negligible value and there is no possibility of 


the valve rod sticking. 


All the bearing surfaces described above are 


automatically lubricated by smal 


operated by the piston shaft crosshead. As the 
whole of the hub is full of oil and the oil pressure 
is considerably higher than the water pressure 
in the runner chamber, there is no possibility 





into the collecting base of the combinator, 
whence it flows through a 10in return pipe to 
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of water entering the hub. The escape of oil 
past the runner blades is prevented by a special 
sealing arrangement with specially shaped 
rubber sealing rings. The upper part of the hub 
is closed by a special cover which forms the 
upper end of the servo-motor cylinder and the 
flange for the turbine shaft. 

A characteristic of this design is that the 
servo motor is incorporated within the runner 
hub and that the forces required to turn the 
blades are balanced within the hub; the shaft 
and couplings, therefore, do not have to carry 
any extra loads when the runner blade settings 
are being altered. The servo motor piston-rod 
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Fic. 5—GENERAL ARRANGEMENT OF TURBO-GENERATOR UNIT 
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that operates the blades is short and of ample 
dimensions to make the deflection negligible. 
Furthermore, because the regulating valve is 
within the servo motor, the oil passages are so 
short that they do not affect the regulation of 
the oil supply. 

The stay ring is of fabricated steel construc- 
tion. It is made in four pieces for transport 
purposes, with fixed stays of streamlined 
section to give correct guidance to the water 
entering the guide wheel. The total weight 
of the complete ring is 41 tons. 

The entire spiral casing was fabricated in 


Fic. 6—-TURBINE RUNNER 


New Zealand; electric welding was used 
throughout for joints between the plates of the 
casing and for attachment to the lip plates of 
the stay ring. After complete fabrication in 
position, a blank cover was welded to the inlet 
of the spiral casing so that hydraulic tests could 
be carried out to ensure that all jomts were 
pressure tight and capable of withstanding the 


FIG. 8-ACTUATOR 
maximum stresses which might occur in 
operation. 

The runner chamber, which is cylindrical in 
the upper half and spherical below the runner 
centre line, is of cast steel with stainless steel 
protection of special design in the portion below 
the runner centre line where cavitation effects 
are liable to be most severe. 

To permit dismantling of a runner blade 
without removing the complete runner, one 


THE ENGINEER 


quadrant of the chamber is arranged for removal 
in sections, the sections being lowered into a 
chamber below the spiral casings. The blade is 
then supported by suspension tackle provided 
for the purpose and the bolts securing the blade 
to the crank ring withdrawn. The blade can 
then be lowered into the dismantling chamber 
and lifted out through a 
hatchway by the station 
crane. 

Immediately below 
the rmaner chamber is 
the throat and found- 
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vanes are connected by levers and links to the 
regulating ring, which runs on a continuous 
roller race to reduce friction. These links are 
designed so that if a predetermined overload 
should occur on any of them they will break, 
and should any solid object become jammed 
between two guide vanes they can all be closed 


Direction of Rotation 
a 


580mm P.C. dia 
1123mm dia 


& 


FiG. 7—SECTIONAL PLAN OF KAPLAN RUNNER 


ation ring, also provided with stainless steel 
protection. The curved portion of the 
suction lining situated immediately below 
the runner chamber is of stainless steel plate, 
gin thick. A_ steel lining is fitted to the 
upper conical portion of the draught tube 
and both the flared portion and the horizontal 
section of the draught tube are in concrete. 
The complete plate work for these linings was 
fabricated in New Zealand. 

The streamlined guide vanes are of cast: steel ; 
a rubber tightening arrangement is provided 
along the line of contact between the guide 
vanes in the closed position. This construction 
ensures a minimum of leakage when the guide 
vanes are closed, which is an appreciable advan- 
tage for inspection of the runner when it is not 
desired to empty the penstocks. The guide 


down except the obstructed one. Cast iron is 
used for the guide apparatus covers, which are 
in sections. 

The turbine guide bearing is of the grease- 
lubricated type and two grease pumps are pro- 
vided, feeding twelve entry points in the bearing 
liner. An automatic flow register is provided 
which operates a relay for changing over the 
motors for the grease pumps. If the delivery 
from one pump fails, the flow register operates 
the relay and starts up the idle pump. The two 
pumps, mounted on the guide covers, can be 
seen in Fig. 9, reproduced from a photograph 
taken during assembly at the maker’s works. 

The bearing itself is white-metal-lined; a 
special type of packing box is provided to seal 
against the entry of water along the shaft. 
As the runner and bearings are below lowest 


FIG. 9—TURBINE GUIDE RING 
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the 


tail-water level it is important that this packing 
us 


box should be tight not only when under running 
conditions, but also when the set is stationary, 
add otherwise flooding of the bearing would occur. 
ak, The bearing is also equipped with a remote- 
ied reading thermometer combined with alarm 
sed device. 





GOVERNING SysTEM 


Brief reference has been made above to the 
governing system, which comprises the following 
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FiG. 10—EFFICIENCY CURVES 


) equipment: (1) the actuator (Figs. 5 and 8), 
mounted on generator floor level with connec- 
tions to the main servo-motor regulating valve 
and to the combinator; (2) the main servo 
motor, mounted on turbine floor level with 
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direct mechanical connection to the guide 
vane regulating ring and complete with regu- 
lating valve; (3) the pumping unit, on tur- 
bine floor level, supplying pressure oil to 
the actuator, the main servo motor and the 
runner hub via the combinator, and (4) the 
combinator, mounted on the alternator exciter 
with mechanical linkage to the actuator and 
pressure and return oil connections to the pump- 
ing set. 

The actuator incorporates a motor-driven 
pendulurn in a speed-sensitive head, which is 
designed’ to give extremely rapid response to 
any changes in generator speed. The pendulum 
motor is connected (electrically) to an auxiliary 
generator mounted on the main alternator 
shaft. The speed-adjusting gear is arranged 
for hand or motor adjustment, as also is the 
load-limiting device. “Stop” and “ start ” 
push buttons and an emergency trip switch are 
provided on the panel of the actuator. 

An oil tank with a pressure (air) vessel sup- 
plies the pumping unit and the pressure oil 
is provided by a motor-driven, high-efficiency, 
silent-running Imo pump. For this pressure 
oil, non-return safety and unloading valves are 
provided, the latter to relieve the motor and 
pump when full pressure is established in the 
air vessel. An automatic reciprocating air 
compressor, operating by pressure oil, is fitted 
on each pumping unit to maintain the air 
cushion in the pressure vessel at correct volume. 
In addition, a separate motor-driven air com- 
pressor is provided to serve as a standby for all 
three pumping units. 

Efficiency tests on No. 1 turbine have been 
carried out on site by the State Hydro-Electric 
Department. The results obtained are illus- 
trated on the curve, Fig. 10, which shows that, 
at the higher loads, the turbine efficiency is 
more than 2 per cent above the guaranteed 
efficiency. 


(T'o be continued) 


° New Steel Shop of Belliss and 


: Morcom, Ltd. 


URING recent years fabrication has been 


we used to an ever-increasing extent by Belliss 
al and Morcom, Ltd., of Birmingham, for the 
t. manufacture of parts for steam engines, turbines 
t and other heavy prime mover plant. When the 


welded construction of parts was first begun 
by the firm the area required to do this class 
of work was relatively small, but with the 
passage of years and increasing demands on 
the welding department this section has 
extended far beyond the space originally 
allocated in the turbine fitting and erecting 
shops. Ultimately this infringement on space 
was so extensive that it became impossible to 
erect more than three turbo-alternators where 
there should have been room to build six or 
more. The firm decided that to restore the 
productive efficiency of the turbine department 
it would be necessary to furnish a separate 
workshop for fabrication. In order to build 
such a workshop a vacant site adjoining the 
main works was acquired. On this site there 
stood originally an ironfoundry, belonging to 
James Archdale and Co., Ltd., which was 
destroyed by enemy action in 1940. 

When plans for the new workshop were being 
prepared it was decided to take advantage of 
the area available to concentrate all of the 
company’s steel fabricating departments—the 
welding, oxy-cutting, heat-treatment, smithy 
and platers’ shops—in the new building. The 
smithy and heat-treatment departments were 
rather out of date and it was felt that if they 
were centralised in the new shop an improve- 
ment in’ production could be made without 
necessitating any appreciable increase in the 
labour force. At the same time, the increased 
production of properly heat-treated weldings 
and forgings, which could be expected from 
improved working conditions, would reduce 
many difficulties experienced with the old 









lay-out. Work on the construction of the 
building was started in August, 1947, and it 
was completed in March last. 

Ths new single-storey building, which is of 
rigid portal frame construction, has three bays 
covering a floor area of 20,000 square feet. 
The bays vary from 120ft to 140ft in length and 
have spans of 52ft, 40ft and 40ft between the 
overhead crane rails, one set of which is 25ft 
and the other two 18ft above floor level. 

The absence of roof trusses imparts a par- 
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ticularly clean appearance to the upper part 
of the new building, and as the glazed area of 
the roof is equal to some 40 per cent of the floor 
area, excellent natural lighting is provided 
throughout. The back and side walls of rein- 
forced concrete are carried to a height of 18ft 
above floor level with protected metal sheeting 
above. The roof, like the upper part of the 
walls, is covered with “ Cellactite ” protected 
metal sheeting and it has ‘‘ Rubberoid ”’ steel 
decking gutters and lower roof slopes. A 
rustic brickwork facing which has heen imposed 
on the 40ft high front wall of reinforced concrete 
gives the front of the building an attractive and 
pleasing appearance. Three large doorways 
providing access to the bays are surrounded 
with motifs in tile and brick. Each of these 
doors is 14ft high and 15ft wide, and is closed by 
an electrically operated fan-type door. 

A carefully chosen colour scheme which has 
been applied throughout the building improves 
the working conditions and supplements the 
natural and artificial lighting. All steelwork 
is painted a wedgewood blue, the walls off-white, 
with a green dado, and the underside of the 
roof is finished aluminium. 

The skop is heated by direct radiation from 
steam-heated ‘‘Sunzway’’ panels slung on 
the walls and between the stanchions at a con- 
venient height above floor level. Artificial 
lighting is arranged to give an intensity of over 
12 foot-candles over the whole working area. 

One bay contains the welding section; the 
second, central bay the heat-treatment and 
oxy-cutting departments, and the third bay, 
which is not yet occupied, the smithy. Adjoin- 
ing the welding bay and running practically its 
full length, in the form of an annex, is a new 
platers’ shop which has been built on the site 
of an old pattern store. The upper or innermost 
end of each bay has been equipped with the 
processing plant, whilst the other end is, or will 
be, used for the initial preparation and storage 
of the materials used in that section. 

The welding bay, which is now in full produc- 
tion, is served throughout its length by a 10-ton 
overhead electric travelling crane. Two 10ft 
by 6ft and two 16ft by 8ft welding tables in 
this department are each served by a 10 cwt 
capacity jib crane pivoted on the main 
stanchions and having working radii of 12ft and 
15ft respectively. A large clear floor area 
surrounded by sliding canvas screens is used 
for the fabrication of large and heavy units 
beyond the capacity of the tables. We repro- 
duce below a photograph looking down the 
welding. bay which was taken from the roof of 
an office at the innermost end of the building. 

The heat-treatment bay, which will shortly 
be in production, is served by a 5-ton overhead 
travelling crane. In it the four main furnaces 
are now. being arranged along the rear wall 
of the building. Four oxy-cutting machines 
used for profiling will be laid down adjacent to 
large plate storage racks at the lower end of the 





WELDING 


BAY OF NEW STEEL FABRICATING SHOP 








638 


bay and to facilitate the handling of material 
on these machines a 1-ton jib crane with a L5ft 
swing is mounted on a stanchion. Immediately 
inside the main door of this bay a small building 
has been erected against the wall to house a 
liquid oxygen plant and provide a store for gas 
cylinders. 

The smithy, transfer of which will not be 
completed until the end of the year, will be 
well equipped with cranes to handle the heavy 
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units made in that department. A 3-ton and a 
5-ton overhead travelling crane will serve the 
length of the bay and the storage section. A 
group of heavy hammers and their hearths 
will be served by a centrally disposed pillar 
crane of 1 ton capacity and 17ft working 
radius. A second jib crane of | ton capacity and 
15ft radius mounted on a_ stanchion will 
cover the requirements of a large circular saw 
and an oxygen profiling machine. 


Institution of Electrical Engineers 
SUMMER MEETING 


OOD weather (apart from a lapse on Wednes- 

day afternoon), good fellowship and good 
staff work contributed towards the success of 
the Institution of Electrical Engineers’ summer 
meeting last week when some 200 members and 
their ladies visited Scotland to take part in a 
tour which included Edinburgh, Pitlochry and 
Glasgow. After assembling in Edinburgh on 
Monday, May 30th, members of the party 
attended a civic reception in the Assembly 
Rooms at the invitation of the Lord Provost of 
Edinburgh. 

Tuesday morning was occupied by a number 
of excursions. While a sightseeing tour was 
provided for the ladies, other parties visited 
the B.E.A. generating station at Portobello, 
or the works of Bruce Peebles and Co., Ltd., 
at East Pilton, or of Ferranti, Ltd., at Crewe 
Toll. 

Before conducting visitors round Portobello 
power station Mr. J. F. Field, Divisional Con- 
troller, S.E. Scotland Generating Division, 
explained the strategy of the reconstruction 
works now in progress, whereby three 12-5-MW 
turbo-alternators and eight boilers installed 
in 1923 will be replaced by two 60-MW sets, 
each with its boiler, under the scheme which was 
originally proposed by Edinburgh Corporation 
towards the end of the war. By adopting single 
turbine-boiler lay-out with pulverised fuel 
firing and by using large units, it has been 
possible to avoid the expense of a new station 
and to keep the capital cost of the project at 
an estimated figure of less than £35 per kilowatt 
compared with about £55 per kilowatt for a 
new station with the same steam conditions. 
A capital saving of £2,500,000 is claimed, with 
the possibility of doubling this saving when the 
ultimate development of the station is reached. 

The generating plant is designed’ for 1350 Ib 
per square inch gauge, 950 deg. Fah., 29-lin 
vacuum and 450 deg. Fah. regenerative feed 
heating, to give a yearly thermal efficiency of 
about 30 per cent, corresponding to a consump- 
tion of about 1 lb of Lothians coal per unit 
generated. To make use of the existing turbine 
room accommodation each 60-MW set (which 
replaces an existing 12-5-MW set) is laid out 
as a cross-compound unit 45ft long and occupy- 
ing.a width of 40ft. 

Coal and ash handling plant is being installed 
for a total of six similar sets, allowing for four 
of these sets to be larger than those now being 
installed. It is estimated that the existing 
chimney, which was built in 1938, is capable of 
handling the flue gases from modern plant with 
a total capacity of 400MW and that compara- 
tively minor modifications to the sea works, 
siding and grid sub-station will suffice for 
developments of this order. One of the modifica- 
tions in hand at present involves lowering the 
operating level of the circulating water pumps 
by about 20ft., to minimise the possibility of 
cavitation. 

Visitors to the East Pilton works of Bruce 


Peebles and Co., Ltd., saw something of the. 


three.main groups which make up the 20-acre 
factory—the rotating plant shop, the trans- 
former shop and the fabricating shop. Examples 
were seen of a typical Bruce Peebles develop- 
ment in the squirrel-cage motor—the keyed 
rotor bar construction which positively secures 
the rotor bars in the slots and prevents vibration 
of the windings during the starting cycle. One 
of the large transformers now under construc- 





tion is the first 75-MVA, three-phase unit for 
Portobello. 

The Edinburgh factory of Ferranti, Ltd., 
was completed in 1943. In addition to a pro- 
duction unit, devoted mainly to the manufac- 
ture of “hs gyroscopic gunsight and ancillary 
equipme.s for use by the R.A.F. and foreign 
air forces, the factory embodies extensive 
research and development laboratories for 
light engineering work. Four laboratories 
share the work of the research and development 
unit. The radar laboratory tackles naviga- 
tional and communications problems and 
techniques at 1000 Mc/s are being evolved. 

The Vacuum Physics Laboratory deals with 
special valve and allied problems. Various 
aspects of precision instrument engineering 
are dealt with in the Instrument Laboratory. 
For example, precision potentiometers are 
being wound on toroids lin to 4in in diameter 
to an accuracy of spacing of 20 minutes of arc, 
which corresponds to an error of 0-1 per cent. 
The Applications Laboratory deals with indus- 
trial electronic problems and also devotes much 
time to frequency-following servo mechanisms, 
d.c. amplifiers, alpha particle counters and 
high-fidelity reproduction. 

After lunch at the Assembly Rooms, as the 
guests of Bruce Peebles, Ltd., the party left 
Edinburgh by coach for Pitlochry via South 
Queensferry, Linlithgow, Rumbling Bridge, 
Crieff and Dunkeld. At Crieff Hydro the 
members were entertained to tea by Ferranti, 
Ltd. 


TUMMEL GARRY AND LocH SLoy 


Wednesday was occupied by half-day visits 
to the Clunie and Pitlochry works, which form 
part of the Tummel-Garry project of the North 
of Scotland Hydro-Electric Board. It will be 
recalled that this scheme comprises a mass 
concrete dam in Glen Errochty forming a new 
loch to discharge water through a 5-mile tunnel 
to Errochty power station on the western 
shores of Loch Tummel. At the eastern end 
of the loch, Clunie dam raises the level of the 
loch by 17ft and a concrete-lined tunnel 1} 
miles long—with a horseshoe section equivalent 
to a 223ft diameter circular tunnel—carries 
water to Clunie power station, which, in turn, 
discharges into the reservoir formed by Pit- 
lochry dam. At Clunie power station the pen- 
stocks are already installed, the main steelwork 
of the power station building is completed, 
cladding with pre-cast rough-faced slabs is 
proceeding, and preparatory work is well 
advanced for the installation of the first turbine 
unit. 

At Pitlochry the power station forms part 
of the dam structure and its main purpose is to 


Tummel-Garry Project 


Errochty Clunie Pitlochry 
Dam: Length, feet 1310 386 475 
Height, feet 127 65 54 
Catchment area, square 
SE satan. as vee 86 515 706 
Annual rainfall, inches 55 60 55 
Gross head, feet ii 610 173 50 
Installed capacity, MW 3x 25 3x19 2x75 
Turbine... 2. os ove Vertical Francis Kaplan 
Annual output, million 
SG oa) Sig awl: PS 103 143 54 
Storage, per cent ... 15-5 27-5 22 


equalise in the lower Tummel the fluctuating 
discharge from Clunie power station. Tail-race 
level at Clunie is top-water level at Pitlochry 








June 10, 1949 


and the available head in the whole project 
is fully utilised. To prevent seepage at. Pit. 
lochry, the left-hand end of the dam is flanked 
by a diaphragm wall of concrete 5ft thick and 
approximately 120ft deep and 1000ft long. 
The two evenings at Pitlochry were whiled 
away pleasantly in dancing at the Atholl 


Palace Hotel. On Wednesday evening for the 
benefit of Scots and Sassenachs alike, the pipe 
band of the Perth Branch of the British Levion 
played in the hotel grounds, while a team of 
dancers gave accomplished exhibitions of tradi. 
tional Highland dances. 

What was perhaps the busiest day of the 
tour began on Thursday morning with a motor 
coach journey from Pitlochry to Arrochar and 
Tarbet via Killin, where a brief halt was made 
for refreshments provided by J. L. Eve Con. 
struction Company, Ltd. After lunch as guests 
of the North of Scotland Hydro-Electric Board, 
the party was taken by coach to see the dam 
under construction at Loch Sloy and the asso- 
ciated power station on the shores of Loch 
Lomond. 

A 2-mile-long concrete-lined tunnel through 
Ben Vorlich connects the dam with the 
generating station. From the tunnel outlet 
the water will be fed to the turbines by a 642ft 
pipe-line, 10ft in diameter, branching into four 
7ft diameter pipes. 

Loch Sloy is relatively close to the industrial 
load centre and the scheme is designed for peak 
load operation, the main particulars being given 
in the accompanying table : 

Loch Sloy Project 





Dam: Length, feet 1160 
Height, feet ose 165 
Catchment area, square miles... 32 
Annual rainfall, inches ...... 115—120 
Se ee heey eee 910 
Main plant... 4% 32-5MW vertical Francis turbines 
Auxiliary plant... .... ... 1x 450-kW Pelton Wheel 
Annual output, million units ... 130 
Storage, per cent ... ...  «.. 15-5 


Fair weather favoured the excursion to 
Loch Sloy, and the subsequent steamer trip 
on Loch Lomond to Balloch where the party 
rejoined the coaches which carried them to 
Glasgow on the last stage of the Scottish tour. 

Friday offered visitors the choice of a number 
of excursions and visits to works. Separate 
parties were the guests, on all-day works tours, 
of Harland Engineering Company, Ltd. Alloa ; 
Babcock and Wilcox, Ltd., Renfrew ; and Glen- 
field and Kennedy, Ltd., Kilmarnock. Shorter 
visits included Scottish Cables, Ltd., Renfrew ; 
Lewis’s Royal Polytechnic, Ltd., Glasgow ; 
James Templeton and Co., Ltd., Glasgow, and 
J. and P. Coats, Ltd., Paisley. 

A fitting end to this successful summer 
meeting was the civic reception on Friday 
evening, when members were the guests of the 
Lord Provost and Corporation of the City of 
Glasgow. 


—_—_——_@—__—_— 


EQUIPMENT FOR SYNCHRONISING ITALIAN Broap- 
cast TRANSMITTERS.—As only three exclusive 
frequencies in the medium frequency band were 
allocated to Italy by the European Broadcasting 
Convention of Copenhagen (1948), many Italian 
broadcasting stations will have to share the same 
frequency. When, to cover a wide area, more than 
one station broadcasts a programme on the same 
frequency, reception conditions are likely to become 
intolerable unless some meth of accurately 
synchronising such stations is adopted. To ensure 
that reception of all Italian broadcasting stations 
will be free from troubles arising out of common- 
frequency working, Radio Audizioni Italia (the 
Italian equivalent of the B.B.C.) has ordered forty- 
six Marconi ‘“ High Constancy” crystal drive 
equipments for synchronising their transmitters. 
The first sixteen will be installed and working by 
March 15, 1950, on which date the Copenhagen 
plan comes into force. One ‘‘ High Constancy ” 
installation will be used at each transmitter and 
checks will be made from a “ master ”’ installation. 
The installations have a frequency range of 525 
to 1605 ke/s. The stability is such that the monthly 
drift is not more than 2 in 108, These equipments 
allow transmitters to be synchronised without the 
use of special lines. The ‘ master ”’ installation can 
be checked against the Brussels check-frequency 
transmissions (or any other check transmissions) 
with the receiver it incorporates for this purpose. 
The use of this equipment ensures that transmitters 
operating on a common frequency do not depart 
from that frequency. 
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Watch Escapements. By Dr. James C. 
PELLATON. N.A.G. Press, Ltd. 10s. 6d. 
THE recent revival of the British horological 
industry has led to the appearance of a 
number of textbooks, designed to.bring the 
technical information available on the subject 
into line with the most modern practice. 
“ Watch Escapements ”’ is one of these, and 
is a translation of part of ‘A Course in 
Horology,” used in Swiss horological schools. 
It is a very capable work, entirely devoted to 
the highly specialised details of design, con- 
struction and operation of the escapement in 

general use in watches. 

The matter in the book falls into four main 
divisions—the lever, pin-pallet, cylinder and 
detent escapements, and of these the lever, 
as the most widely used, has, quite appro- 
oa, the largest section of the book. 


General principles are first dealt with, and 


then the considerations affecting each com- 
ponent part are very exhaustively explained 
and illustrated. Particular care is given 
to the important matter of the measurement 
of angles, and groups of drawings show the 
progressive stages in the concerted action of 
the escapement parts during operation. 
Having dealt with actual escapement action 
—the locking and release of the teeth of the 
escape wheel, and the delivery of impulses— 
the section passes to the safety actions, and 
then to the various defects in design of the 
lever escapement, suggesting in each case 
the appropriate correction to be applied. 
There follows a very capable section, giving 
instruction in the drawing of the various 
types of lever escapements. This is par- 
ticularly commendable, for the careful, 
reasoned examples, showing how each draw- 
ing is built up, should prove of great value to 
students. The next section deals with the 
practical defects to be found in lever escape- 
ments, as distinct from the more theoretical 
ones enumerated earlier. As before, the 
correction is suggested in each case. Pivots 
and jewel holes, and the considerations 
affecting their action and the details of their 
mounting in the escapement are the subject 
of the next part of the book, and the most 
recent method of jewelling—the pressed-in 
type of jewel—is dealt with at some length. 
Escapement finishing and practical hints on 
workshop procedure are next in order, and 
this brings the sections on the lever escape- 
ment to a close. After that, the cylinder 
escapement is dealt with, and the same 
sequence of first principles—construction, 
operation, and so on—is followed. As 
before, too, practical considerations and 
information on defects and adjustments has 
been included. Finally, the book deals with 
the detent escapement, the form used in 
marine chronometers and similar precision 
timekeepers, and all the sub-divisions of 
design likely to be encountered, such as the 
pivoted detent, are given due explanation. 
The historical note which concludes the 
book is very good, as are the illustrations of 
various* types of escapements, shown at 
angles from which their action can be easily 
understood. They are quite easily the best 
illustrations in the book, many of those 
earlier being somewhat weak in line, and with 
too little differentiation between main out- 
lines and dotted and subsidiary lines. This 
defect does not assist in the rapid under- 
standing of the important details, and the 
observer has to give closer attention than 
would otherwise be necessary. Had the 
main outlines of parts been heavier, most 


of the drawings would have been far easier 
to read. The book has a few defects, which 
are clearly the result of its translation from 
the original Swiss work, but at the same time 
the revision seems to have been a little care- 
less in places. One such instance is on page 
3, where is the comment: “The double 
roller is made in one piece and also two 
separate rollers.” Such “ difficult ”’ sentences 
are the result of adhering too closely to 
literal translation, and might have been 
eliminated by more careful editing. The 
type face chosen and the size of type selected 
are both good, and the binding is serviceable. 
One of the points which could be criticised 
is the inclusion at the end of the book of a 
considerable number of pages of advertise- 
ment. In our opinion, advertising matter of 
this kind is rather out of place in a textbook 
and somewhat detracts from the dignity of a 
work of instruction. 





The Measurement of Stress and Strain in 

Solids. Institute of Physics. Price 17s 6d. 
THE modern tendency is to specialise and 
it is becoming more and more difficult to 
obtain an opinion of the relative merits 
of the several methods of achieving a par- 
ticular aim. Even a general practitioner 
becomes a biased enthusiast at times. 
The many methods of measuring strain to 
compute stresses were the subject of a 
conference in 1946, and the resulting papers 
have been collected, edited and published 
as a single volume. Fortunately, the 
authors are concerned more with the results 
than with the niceties of the measuring in- 
strument. Consequently the book contains 
a wealth of experience in overcoming diffi- 
culties and is not just a catalogue of virtues. 
The combined work covers the whole field 
of strain measurement authoritatively, con- 
cisely and clearly. For completeness there 
are notes on the computation of stresses 
from measured strains. 

The one fault that is inherent in a book 
compiled in this manner is in the apportion- 
ing of space to the various methods. Novelty 
and consequent interest has given the 
elastic resistance strain gauge almost half 
the typescript. Acoustic gauges are covered 
in a page and a half. Nevertheless, they are 
included as are also other electrical devices, 
X-rays, photoelasticity, &c. Even the 
familiar extensometers of Lamb and Ewing 
are not forgotten among the mechanical 
instruments. Moreover, an ample _biblio- 
graphy caters for those requiring further 
information. 


SHORT NOTICES 


Engineering Metallurgy. By W. E. Wood- 
ward, M.A. London: Constable and Co., Ltd. 
Price 15s.—This book, by a University Lecturer 
in Engineering at Cambridge, is intended pri- 
marily for engineering students, and therefore 
aims at compressing into a relatively small space 
the wide range of information on metallurgical 
subjects with which it is desirable that a student 
of engineering should be acquainted. The 
ultimate interest of the engineer in a subject 
of this kind is in the practical uses to which 
different materials may be put, and there is 


some risk that his attitude towards a metal- - 


lurgical textbook may be that of a customer 
consulting a catalogue. Under the influence of 
Mr. Woodward’s exposition of the subject such 
an attitude would soon give place to an intelli- 
gent appreciation of modern metallurgical 
views and achievements. Mr. Woodward’s 













approach to the subject is twofold: first, 
through the theory and practice of metallic 
alloys (ferrous and non-ferrous), their constitu- 
tion, structure, properties and response to 
heat-treatment leading up to the direct prac- 
tical application of the different materials 
mentioned and secondly through the develop- 
ment of manufacturing processes, by which the 
reader is reminded of the difficulties and limita- 
tions which in certain cireumstances hinder the 
attainment of ideal results, and is thus enabled, 
as a user, to take these features into account 
in design and to observe necessary precautions 
in fabrication. 

After a short introduction on alloys and 
alloy systems, there are eleven chapters on 
iron and steel, including iron and steel castings, 
alloy steels, tool steels, surface treatment and 
welding ; then five on non-ferrous materials, 
including light alloys, bearing metals and die 
castings, followed by concluding chapters on 
mechanical testing and pyrometry. The treat- 
ment is necessarily brief, but for the purpose 
in view adequate. The book is well illustrated 
by diagrams and photomicrographs. Here and 
there much useful information is conveyed in 
small compass by setting out characteristics 
of related materials in tabular form. 





Summer Meeting of the 
Institution of Water Engineers 


THE Summer Meeting of the Institution of 
Water Engineers was held at the Town Hall, 
Sheffield, on Wednesday, June 8th. The 
Presidential Address was delivered by Mr. 
John Noel Wood, M.I.C.E., who broke away 
from the traditional form of presentation and 
spoke of developments in waterworks matters 
which he personally favoured. 

During the course of his address, Mr. Wood 
spoke of some recent notable additions to the 
legislation affecting water supplies. Several 
of the statutes, he said, provided for what the 
Scottish Act of 1946 called “the collection, 
preparation, publication and dissemination of 
information and statistics relating to water 
resources,’ whether surface or underground. 
On this basis of ascertained fact it would now 
be possible for the conservation of water 
resources to be designed in an informed and 
practical manner and for the needs of all 
interested in water resources to be harmonised 
with one another. The River Boards Act, 
1948, envisaged the collection, by the Boards, 
to be established in England and Wales, of 
information not only as to the natural surface 
water resources of the river basins, but also 
the artificial abstractions from and discharges 
into their river systems. It was a fair inference, 
added Mr. Wood, that the legislation of which 
he had spoken would lead to a survey of the 
quality of surface and underground waters 
which had been long awaited, especially by 
industrial users. 

There was no doubt that in the future the 
amalgamation of undertakings would take 
place and he anticipated that this would lead 
to a uniform price for water throughout the 
area of any one board, and the abolition of 
graduated scales of charges and meter rents, 
the supply of water of hardness above a pre- 
scribed maximum degree being prohibited. 

The President also stated that in his opinion 
a revision of the Reservoirs (Safety Provision) 
Act, 1930, was long overdue, and he outlined 
various points of interest concerning this Act. 
He also spoke of various other topics of a 
somewhat diverse nature, including remarks 
about economy in the choice of valve sizes 
on large mains, the liaison between the Insti- 
tution and Engineering Colleges, opportunities 
for Water Engineers in the Colonies and several 
topics connected with research. 

Three papers were presented at the Summer 
Meeting. ‘‘The Ladybower Reservoir,” by 
H. Prescot Hill, outlined the design and con- 
struction of the largest reservoir of the Der- 
went Valley Water Board, which was officially 
inaugurated in 1945. J. M. Birdsell introduced 
a paper entitled ‘“‘ Modern Forestry Practice,” 
and J. Race was the author of the third paper, 
“Forty Years of Chlorination, 1910-1949.” 








640 


THE ENGINEER 


JUNE 10, 1949 
Vor. CLXXXVII 
Contents 


THE ENGINEER, June 10, 1949 


LEADING ARTICLES— 
UNOFFICIAL RAILWAY STRIKES ... ... 
Atomic ENERGY IssvUES gee 


No. 4872 


SPECIAL ARTICLES— 
me OF ELECTRICAL RESISTANCE STRAIN 
T@Es. (Lilus. 
HypDro- ELECTRIC DEVALOPMENTS: IN SOUTH-EASTERN 
ISTRALIA. (Illus.) . 
INSTITUTION OF MECHANICAL ENGINEERS: LIVER- 
POOL SUMMER MEETING ... 


*A.F.C.-Tateo” TRarn. (Illus.)... 
FUEL ANTI-KNOCK REQUIREMENTS OF AUTOMOBILE 
ENGINES. (Illus.) 64 
HANOVER TECHNICAL Fair. “No. L  (ilus.) « 
INSTITUTE OF BRITISH FOUNDRYMEN ‘ 
INSTITUTION 4 ELECTRICAL Bxorsnens ? SUMMER 
INSTITUTION ro WATER ENGINEERS .. 


a. POWER STATION, NEW ZEALAND. No. I. 


( 
Lone Now-s STOP RUN OF /Dinset-E1 -ELEcTRIC LOcoMO- 
feel) 


TIVE “ NO. 10,000/1 

NEW STEEL —* OF BELLISS AND Morcom, L1D. " 
(Iilus.) ... ~~ ‘ 

SURVEY OF THE THAMES ESTUARY ... 

eee wate DEVICE FOR POWER PYLONS 
SE uk’ - Seu . ‘ 


LITERATURE 


Books RECEIVED ... 
SHORT NOTICES 


OBITUARY— 
NoRMAN ROBERT CAMPBELL 


A SEVEN-DAY JOURNAL sig 
DE-CONTROL OF FaRM MACHINERY 
NORTH OF SCOTLAND HyDRO-ELECTRIC BOARD 
QUALITY OF CONCRETE 
RETIREMENT OF SIR ALAN MOUNT 
TECHNICAL SCHOLARSHIPS AND THE UNIVERSITIES 
Tin RESEARCH INSTITUTE REPORT 


NEWS AND NOTES— 
CONTINENTAL ENGINEERING NEWS ... 
CONTRACTS vas 
FORTHCOMING ENGAGEMENTS. 
FRENCH ENGINEERING NEWS 
INDUSTRIAL AND LABOUR NOTES — 
NOTES AND MEMORANDA pikes 
PERSONAL AND BUSINESS... hs 
REPORTS ON GERMAN AND JAPANESE INDUSTRY |. 


NOTICE TO READERS 


All letters intended for insertion in THE ENGINEER or con- 
taining — Se S. aae by name and 
of the writer, + ee eecmneeriy Dy umieation, bat ao 6 
pooh Lt good ie "No notice whatever can be taken of anony- 


ie nine oni dain © return drawings or manu- 
scripts ; correspondents are therefore requested to keep copies. 
For Subscription Rates, see page 2 of Advertisements. 





UNOFFICIAL RAILWAY STRIKES 

For the last three weeks Sunday train 
services in the Eastern and North-Eastern 
Regions of British Railways have been 
seriously depleted through unofficial twenty- 
four-hour strikes of engine drivers and fire- 
men. These stoppages, the strikers say, are 
@ protest against the reintroduction by the 
Railway Executive of “lodging turns” of 
duty for footplate men. In order to provide 
a greater number of long-distance train 
services in the two regions during the summer 
months, ninety-six drivers and firemen— 
about 1-8 per cent of the total number 
employed in the Regions—are required to 
spend, on an average, one night in eight 
away from their homes. A lodging allowance 
is made, and the arrangement is one which 
has been accepted by the Associated Society 
of Locomotive Engineers and Firemen. But 
for the last three Sundays a large proportion 
of the locomotive crews in the North-Eastern 
and Eastern Regions have resorted to strike 
action and have failed to report for duty ; 
they have failed, in fact, to carry out the 
terms of their contracts, thereby impairing 
the efficiency of the country’s rail transport 
and causing no small amount of incon- 
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venience and discomfort to the travelling 
public. 

There are many engineers and workers in 
the engineering industry who in the perform- 
ance of their duties are required, sometimes 
frequently, to spend several nights away from 
their homes. They, like those engaged in 
other pursuits, find it difficult to understand 
the obstinate refusal of these unofficial 
strikers to fulfil the responsibilities of their 
calling. Discussions last week between 
representatives of the strikers and the leaders 
of the two principal railway unions—dis- 
cussions which were with some difficulty set 
in train by the Ministry of Labour—proved 
abortive. They resulted in little more than a 
reiterated demand from the strikers that the 
Railway Executive should withdraw the 
summer train schedules involving lodging 
turns. The Railway Executive very properly 
stated that it and not a section of the railway- 
men must decide the most efficient and 
economical manner in which the train 
services shall be arranged for the public 
good, and also emphasised that, by ignoring 
their union leaders, the strikers were break- 
ing down the negotiating machinery which 
had been built up so patiently over many 
years. As we go to press, further discussions 
on the matter are proceeding between 
Ministry of Labour officials and representa- 
tives of the N.U.R. and the Associated 
Society of Locomotive Engineers and Fire- 
men, but it cannot yet be confidently said 
that the unions have succeeded in exercising 
discipline over a minority of their recalci- 
trant members. 

This dispute, serious as it is, is not the 
only one at present causing concern on the 
railways. A claim, recently initiated by the 
N.U.R. for a general wage increase of 10s. a 
week, is still being pressed, and last week at 
some London and provincial goods depots 
“go slow” tactics were begun as a protest 
at the delay in the negotiations. It cannot 
be overlooked that the returns of British 
Railways reveal declining traffic receipts, 
compared with a year ago, and that the 
decline is not likely to be arrested if any 
section of the railwaymen persistently refuses 
to pull its weight and honour its terms of 
employment. Nationalisation has evidently 
not yet proved itself to be a means of estab- 
lishing good labour relations on the railways 
of this country, and union leadership is 
apparently not proving thoroughly effective. 
Nevertheless, Mr. Figgins, the general secre- 
tary of the N.U.R., speaking on Monday last 
at the annual conference of the Labour Party, 
is reported to have said that “the railway- 
man, at this moment, as during the war, is 
actuated by a desire to render the utmost 
service to the community.” The disturbances 
which during recent week-ends have been 
hindering railway working and _ incon- 
veniencing the community do not make such 
a statement particularly convincing. 


ATOMIC ENERGY ISSUES 


A curious duality in its relation to the 
other problems that confront the world has 
to be faced when one considers that of atomic 
energy to-day. The aspect of which we hear 
moet is the tough political one of its inter- 
national control. That question has been 
endlessly debated by the United Nations 
Organisation, and painfully acrimonious have 
most of the discussions been. They started, 
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it is true, in a reasonably genial atmosphere, 
but it soon became chilled by the cold wind 
blowing from the icy political disturbaices 
centred around Berlin—and some of tat 
wind, alas, still blows, though in recent wecks 
a more genial current is perhaps discernible. as 
witness the modification in the Soviet attitude 
in respect of the long-continued blockade of 
Berlin. Notwithstanding the different cun. 
ditions, useful work was done by the Uniied 
Nations Atomic Energy Commission, which, 
in December, 1946, issued a comprehensive 
report embodying almost, but not quite, 
unanimously the security conditions con- 
sidered necessary to enable the U.S.A. to put 
into effect its generous proposals for the 
gradual abatement of the near-monopoly 
position it held as a consequence of its 
immense effort in this field during the war. 
That report was followed in the ensuing 
September by a supplementary one to effect 
some necessary crossing of the T’s and dotting 
of the I’s of its predecessor. It also wys 
approved by a substantial majority; but a 
majority, however large, did not suffice, 
since the Security Council had the last word, 
and thereon the U.S.S.R. possessed veto 
powers. The Russians did not like the 
scheme ; it seemed to them to favour unduly 
the American attitude, and to conflict in 
many ways with the much-prized doctrine of 
national sovereignty. It is true that some of 
the Soviet objections were subsequently 
waived, but only after long delay and with 
such seeming reluctance that any good effect 
these second thoughts could have had was 
almost entirely lost. In those circumstances, 
and in view of other overshadowing political 
differences between East and West, it is not 
surprising that the A.E.C. felt obliged to 
report, in May of last year, that it saw no 
advantage in continuing its work. But when 
that unhappy conclusion was reported to the 
General Assembly in the autumn, that body 
by a majority vote largely composed of the 
smaller Powers, invited the A.E.C. to try 
again, and especially to explain more fully 
the proposed machinery of regulation in the 
hope that the minority would come to realise 
how little there was to which serious objection 
need be taken. The A.E.C. began that 
attempt last February, but, one! suspects, 
without any very great expectation of 
success. At the same time the Assembly 
asked the chief Powers to draw up in outline 
any general principles for the guidance of the 
Committee upon which they found they 
could agree. 

It is encouraging that the Federation of 
American Scientists, in its report of last 
February supports the view that a further 
elaboration of the details of the majority 
control plan ought to help towards an 
understanding of the problems involved, 
and so ought possibly to resolve some of 
the points of disagreement. It thinks that 
the Commission should work out the details 
of an international control autherity, est- 
ablish quotas for each participating country 
in respect of nuclear reactors, processing 
plants and radio isotope production, and plan 
a sequence of stages leading from the present 
situation to full international control. On 
some of those points the U.S.S.R. seemed, 
to the Federation at least, to be approach- 
able, whilst the recent easing in the political 
situation might, if confirmed, even justify 
a@ moderate degree of optimism. On the 
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other side—that of the technical applica- 
tion of atomic energy to civil ends—the 
position is, as might be expected, more 
hopeful. It is always easier to make use of 
natural laws than of political theories, and 
the idea that nuclear fuel might prove a 
useful addition to previously known sources 
of power, received strong support in the 
Lilienthal report of March, 1946. This, it 
will be remembered, made the ingenious pro- 
posal that the new fuel could perhaps be 
issued in such a “denatured” form as 
greatly to minimise any risk that it might be 
converted into an explosive ; a proposal which 
was generally supposed to involve the dilution 
of the fissile substance with some relatively 
inert isotope of uranium or plutonium. But 
however that may be, it was not in the end 
thought by competent technical authority to 
be a sufficiently secure safeguard against 
misuse by those who might have warlike 
aggression as their purpose. Whether some 
better way of denaturing can be found to 
which such objections would not apply has 
yet to be revealed. Work on the problem 
may be assumed to be proceeding, though one 
does not find any public references to it. But 
whether such an expedient is practicable or 
not, the endeavour to produce a practical, 
and not too costly, atomic fuel will certainly 
continue, though the conditions under which 
export trade therein will prove possible must 
depend on the efficacy of the security factors 
which, in one way or another, can be 
embodied. Active work on atomic energy 
problems is now proceeding in many coun- 
tries, most energetically of all in the U.S.A., 
which, though rich already in other forms of 
fuel, naturally desires to look ahead in case, 
as is likely enough, the local demand should 
continue to grow at its recent pace. There 
is at present a good deal of uncertainty as to 
the price at which the new fuel could be put 
on the market, and it depends on the no less 
uncertain factor how far “ breeding” re- 
actors can be built to consume uranium 238 
as readily as its less abundant, and therefore 
more costly, 235 isotope. 

But just so long as there is no accepted 
plan for the international control of atomic 
energy, We must—as one writer has bravely 
phrased it—try to learn how to “ live with ” 
the atom bomb. That ‘policy may, however, 
be a hard one to carry out, despite the vary- 
ing opinions as to the potential value to 
our present armouries of atom bombs. As 
is well known, Professor Blackett holds that 
their value is much less than is commonly 
supposed and that there is little need to pre- 
scribe such elaborate safeguards as those 
recommended by the A.E.C. On the other 
hand, a later writer, Dr. David Bradley, an 
American medical observer at the Bikini 
tests of July, 1946, implies in his book “ No 
Place to Hide,” that an atom bomb aimed at 
a city and exploded at ground level might 
well produce long-continuing radioactive 
after-effects, such as those experienced by 
the target ships which became drenched with 
radioactive water as a result of the explosion 
of the underwater bomb. If large sections of 
a city were so drenched they might well be 
made uninhabitable for a period measured 
in months, if not years. But is that conse- 
quence probable? It could, it seems, only 
occur when such cities are sited on large 
lakes or the open sea. New York is perhaps 
the more striking instance of a great popula- 
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tion with deep water in close proximity, but 
other examples include Bombay, Sydney, San 
Francisco and Chicago. There would seem 
to be little or no risk of this kind in the case of 
inland cities. Indeed, in the original test in 
New Mexico, when the bomb was but little 
above the surface of the desert, it was found 
that, although the surrounding sand was 
fused for half a mile, the permanent effect of 
radioactive excitation was not of long 
duration. Dr. Bradley was, we think, 
unnecessarily apprehensive. But the U.S. 
Government must be fully apprised of the 
facts, and it will, we hope, issue further 
information on this factor for the informa- 
tion of its own citizens and incidentally for 
those of an eagerly listening world. 

All peace-loving peoples desire earnestly 
that the world may find, before it is too late, 
some agreed means of effecting the inter- 
national control of atomic energy. But, if 
control proves impossible, they will wish to 
know how the existence of this new force can 
best be used as an efficient deterrent to any 
would-be aggressor, and to feel assured that 
effective action to that end is in hand. 


Obituary 
NORMAN ROBERT CAMPBELL 


WE have learned with regret of the death, 
in Nottingham, on Wednesday, May 18th, 
of Dr. Norman Robert Campbell, who for 
twenty-five years was a member of the staff 
of the research laboratories of the General 
Electric Company, Ltd. Dr. Campbell was 
the third son of the late Mr. William Middle- 
ton Campbell, of Colgrain, Dumbartonshire, 
and he received his education at Eton and 
Trinity College, Cambridge. He became a 
Fellow of Trinity College in 1904 and also 
gained the Sc.D. Degree of the University of 
Cambridge. He held a Cavendish Research 
Fellowship at the University of Leeds, and in 
1913 he was elected an Honorary Fellow of 
Leeds University. Soon after the outbreak 
of war in 1914 Dr. Campbell joined the staff 
of the National Physical Laboratory and 
worked there in close association with the 
late Sir Clifford Paterson, F.R.S. In 1919 he 
joined the staff of the research laboratories 
of the General Electric Company, Ltd., which 
at that time were being organised under 
Paterson’s direction. He continued his 
work until he retired after some years of ill- 
health in 1944. The range of Dr. Campbell’s 
scientific work was considerable and 
of great importance. During his university 
career he had studied the ionisation of gases 
and with A. Wood had established the radio- 
activity of potassium. While at the National 
Physical Laboratory he had, among other 
duties, spent some time on investigating the 
mechanism of the discharge in sparking 
plugs. Among his early work with the 
General Electric Company, Dr. Campbell 
investigated the gases of the electric dis- 
charge, and that work was representative of 
some of the earliest scientific work to be 
carried out industrially, without an under- 
lying expectation of commercial applications. 
He also worked on photo-electricity, photo- 
electric photometry, and colour matching 
statistical problems, and with Francis and 
James on the theory of noise in thermionic 
valves and circuits. 

Alongside all this work Dr. Campbell 
developed a profound interest in scientific 
philosophy and the fundamental theories of 
physics, and he made important contri- 
butions to them in papers and books. To all 
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his work Dr. Campbell brought a character- 
istic originality of approach; he delighted 
in controversy and was always ready to 
reconsider a decision in the light of fresh 
evidence. He will long be remembered by 
his many friends as one who gave freely of 
his wide knowledge and who was a stimu- 
lating companion and an excellent host. 





The Institute of British 
Foundrymen 


Tue forty-sixth annual conference of the 
Institute of British Foundrymen will open at 
Cheltenham Spa on Tuesday next, June 14th, 
and will continue until Friday, June 17th. The 
Mayor and Mayoress of Cheltenham will hold 
a reception for members and their ladies on 
Tuesday evening at the Old Town Hall, Regent 
Street, and on Wednesday morning the Insti- 
tute’s annual general meeting will take place at 
9.15 a.m. in the Pillar Room of the Town Hall, 
Oriel Road. Mr. N. P. Newman is to be elected 
President, and will deliver his address on that 
oceasion. It will be followed by the Edward 
Williams’ Lecture which, this year, is to be 
given by Professor Hugh O’Neill on “ Metal 
Founding Through the Ages.” Wednesday 
afternoon is to be devoted to the discussion of 
technical papers, and in the evening the 
Institute’s annual dinner will be held in the 
Town Hall. Further papers will be presented 
for discussion at morning and afternoon sessions 
on Thursday. The final day of the meeting, 
Friday, June 17th, will be devoted to works 
visits, and in the evening there is to be a supper, 
dance and cabaret in the Town Hall. A special 
programme of visits and excursions has been 
arranged for the ladies attending the meeting. 





Survey of the Thames Estuary 


‘Ar the request of the Port of London 
Authority the Water Pollution Research Labora- 
tory of the Department of Scientific and Indus- 
trial Research has recently begun a detailed 
survey of the River Thames from Teddington 
to the sea, a distance of about 60 miles, in order 
to study the causes and investigate the sources 
of silt in the river and to observe the velocities, 
direction and duration of the tidal currents 
on the ebb and flood at varying depths during 
the neap and spring tides. At the same tine, 
a scale model of the river, reproducing existing 
conditions and tidal variations, is being con- 
structed by the Hydraulics Research Organisa- 
tion of the D.S.1I.R., with a view to determining 
the measures required to overcome excessive 
siltation occurring in certain reaches and thus 
reduce the heavy dredging programme now 
necessary to maintain the requisite depth of 
the navigational channels. In connection with 
the survey samples of river water will be taken 
to determine by chemical and mechanical 
analysis the properties of the silt and its dis- 
tribution in the river. A considerable amount of 
information will be required concerning the 
fresh water, sewage and trade waste discharges 
into the river from tributaries, sewage outfalls, 
generating stations and industrial undertakings. 
Among other questions which will be studied 
are the effect of the discharges on the chemical 
condition of the estuary water and the polluting 
effect of discharges of very large quantities of 
waste waters. The impurity of the Thames has 
been a matter of concern for many years and 
inquiries were held in 1869, 1878 and 1882. 
The present survey, which it is expected will 
take at least two or three years to accomplish, 
will be carried out by staff which will include 
chemists and a hydrographer, and the head- 
quarters will be at Tilbury, where the Port of 
London Authority has provided a laboratory 
and a specially equipped 75ft motor launch. 
The Water Pollution Research Laboratory 
made detailed surveys of the estuaries of the 
Tees and the Mersey before the last war, and 
the methods then developed will be very 
helpful in the present investigation. 
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The Institution of Mechanical Engineers 
LIVERPOOL SUMMER MEETING 


HE Summer Meeting of the Institution of 

Mechanical Engineers was held in Liver- 
pool on Tuesday, Wednesday and Thursday 
of last week and was attended by some 400 
members and 200 ladies. 

Proceedings opened on Tuesday forenoon, 
in the Picton Hall, when the Lord Mayor, 


Alderman J. J. Cleary, in an _ eloquent 


speech, welcomed the Institution to the 
city of Liverpool. 

After a reference to the sudden and unex- 
pected death of the Rt. Hon. Lord Lever- 
hulme, who was a member of the local 
reception committee, the Lord Mayor spoke 
of the increasing social influence of the work 
of engineers and noted that the nineteenth 
century saw the birth of the three leading 
engineering institutions—civil, mechanical 
and electrical. 

George Stephenson, the first President of 
the Institution of Mechanical Engineers, 
had a close connection with Liverpool, 
since he engineered the Liverpool to Man- 
chester Railway; and the 1829 locomotive 
trials in which Stephenson’s “ Rocket ” 
performed so well, were carried out at 
Rainhill, only a few miles from the Picton 
Hall. 

Recalling that the Institution last visited 
Liverpool in 1934, he spoke of the impres- 
sion—nay, the impact—of the war on 
Liverpool—particularly the great series of 
air raids in May, 1941. In all 4000 were 
killed and nearly 4000 seriously wounded 
by these raids. 11,000 houses were destroyed, 
184,000 were seriously damaged—the cause 
now of barren spaces in the city. These 
barren spaces formed an opportunity, being 
grasped by the city authorities with the 
aid of engineers, to build a city greater 
than it was. With new life and new hope 
Liverpool was rising again and looking 
forward to a very great future. He closed 
by giving the Institution, on behalf of the 
city, a warm and sincere welcome. 

The President of the Institution, Dr. 
H. J. Gough, C.B., M.B.E., F.R.S., in reply, 
expressed the very sincere thanks of the 
Institution to the Lord Mayor for his speech 
and his welcome, and remarked on the rich 
and varied programme which had been 
arranged by the reception committee, of 
which the Lord Mayor was the chairman. 

When he thought of Liverpool, he thought 
of great ships, commercial enterprise and 
the beautiful and impressive cathedral : 
and when he asked what had caused a small 
village to grow into a great city, he found 
the answer in the great river with a hinter- 
land, the growth of communications with 
that hinterland, and the courage, enter- 
prise and tenacity of its citizens. He 
pointed out that the famous line of docks 
had started as long ago as 1715 and had 
continued to grow ever since. The Insti- 
tution was looking forward to an enjoyable 
and instructive series of visits. 

This reception was followed by the read- 
ing and discussion of a paper by F. H 
Bramwell, B.Sc. (Eng.), M.I.Mech.E., en- 
titled “‘ Mechanical Engineering in the Chemi- 
cal Industry,’ an abstract of which appeared 
in last week’s issue. This paper and that 
presented on Wednesday forenoon to the 
Automobile Division of the Institution 
by C. G. Williams, D.Sc., M.I.Mech.E., 
entitled “Fuel Anti-Knock Requirements 
of Automobile Engineers,’ were peculiarly 
suitable for a summer meeting, since they 
had both a local and a general interest. 





Both were able papers by local engineers, 
dealing with work done in the locality. 
The general interest in the first-named 
paper consisted in illustrating successive 
steps by which improvements in mechanical 
design had reduced the labour content of 
the product, and the application of new 
and improved materials and methods in 
handling highly corrosive materials. The 
other paper, of which an abstract is pub- 
lished elsewhere in this issue, dealt with 
problems of the supply of motor fuels, of 
carburation, and the prospects of the better 
use of fuels—subjects of interest to all 
motorists. 

On the conclusion of the meeting on Tues- 
day members paid a number of afternoon 
visits to works in the locality, having some 
twelve alternatives to choose from. 

In the evening the Institution was enter- 
tained by the Lord Mayor in the Town Hall. 
The guests were received by the Lord Mayor 
and the Lady Mayoress, and by the Presi- 
dent and Mrs. Gough, and then they had 
leisure to meet friends, to dance and to 
appreciate the quite exceptional beauty 
of the State Rooms—now almost 200 years 
old—and to reflect on the taste and vision 
of the city leaders in choosing an architect 
of genius in Wood, who did so much for 
eighteenth-century Bath, and in building 
on such an impressive scale. These rooms 
formed a fine setting for a pleasant social 
evening. 

On Wednesday there were three whole- 
day visits to select from, while the Auto- 
mobile Division held a meeting in the 
forenoon for reading and discussion of Dr. 
Williams’ paper, and in the afternoon 
visited the Thornton Research Centre of 
the Shell Refining and Marketing Company, 
Ltd. 

The Institution dinner was held in the 
stately setting of St. George’s Hall, on Wed- 
nesday evening, and was attended by some 
400 members, ladies and guests. The 
acoustics of the hall, unfortunately, were 
much to the disadvantage of the speakers. 

The toasts, after the loyal toast, were 
to the “City and Commerce of Liverpool,”’ 
proposed by Professor Andrew Robertson, 
D.Se., M.I.Mech.E., F.R.S., a Past Presi- 
dent of the Institution. He made graceful 
reference to the advantageous position of 
Liverpool, the growth of the city, its port, 
docks and communications at first by 
canals and later by railways, to the chief 
industrial centres of the north and midlands 
of England; the Mersey Tunnel and the 
beauty and character of its public buildings. 
He touched on the checks to the city caused 
by the construction of the Manchester 
Ship Canal, and the transfer of the port of 
call of fast Atlantic liners from Liverpool 
to Southampton—checks which were met 
by increasing the facilities for industrial 
expansion. 

The toast was replied to by the Lord 
Mayor of Liverpool, who spoke of the damage 
the city suffered during the war and of the 
plans for reconstruction, and by Mr. Lau- 
rence J. Holt, J.P., who briefly but vividly 
sketched the “spirit of adventure” in 
Liverpool from the period when its growth 
began—about 1700- until now, the slave- 
trade, general commerce and the transport 
of countless thousands of emigrants to 
the new world. Rich were its fruits. Among 
the richest was the help now being given 
to rebuild the economy of Europe by the 
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country which, in the past century, that 
spirit of adventure had helped to build. 
He gave some graphic personal recoil. 


lections. His earliest, of Liverpool in 1882 
waiting to receive Queen Victoria, wit! 
its long line of docks and thousands of 
horse drawn lorries, of his uncle who, traine:’ 
as an engineer, had the capacity of getting 
things done, who developed the famil) 
shipping firm as a trust, making large 
profits, but drawing nothing from the firm 
except a moderate rate of interest on the 
capital invested. 

The toast of the ‘“ Guests’ was proposed 
by the President, who said the distinguished 
party of guests numbered 110 and included 
those to whom the Institution were indebted 
for the technical interest and entertain- 
ment during their visit to Liverpool. This 
toast was replied to by Sir John Hobhouse, 
M.C., J.P., President of the Council of the 
University of Liverpool and by Mr. G. A. S. 
Nairn. 

Sir John Hobhouse spoke of the contri- 
bution to engineering made by the univer- 
sity and Mr. Nairn’s speech with its humo- 
rous sallies was much enjoyed. 

The President then very briefly proposed 
the toast of ‘‘ The Institution.” 

On Thursday there was a choice of eleven 
whole day visits and six half day visits to 
choose from, and in the evening members 
were received at the university by the 
Chairman of the North Western Branch of 
the Institution, Professor W. J. Kearton, 
D.Eng., M.I.Mech.E., and Mrs. Kearton, 
and by Colonel Vere Cotton, Pro-Chancellor 
of Liverpool University, and Mrs. Cotton, 
in the beautiful Tate Hall. The engireering 
laboratories were thrown open and _ there 
were many interesting demonstrations of 
models and running machines. Perhaps that 
exciting the most general interest was a 
demonstration of a 35in cyclotron, pre- 
ceded by an admirably clear explanation 
of its action, given in the Physics Theatre 
by Dr. J. Rotblat. There was also dancing 
in the Tate Hall. 

This was the concluding function of a 
summer meeting which was rich in tech- 
nical and social interest. Of the visits, 
the Liverpool Daily Post said : “ By the 
end of three days the pooled knowledge of 
the members will be far greater than that 
of many people who have lived in Mersey- 
side for years.” 

Hardly less important was the social 
value of the meeting. Many old friendships 
were renewed and under the genial example 


. set by the President and Mrs. Gough, and 


Sir Henry and Lady Guy, the whole atmos- 
phere of the meeting was genial, warm 
and friendly. 


———_—————— 


Non-FiLoop Bartrery FILiina DeEvice.—A simple 
and infallible non-flood filling device, introduced by 
the Chloride Electrical Storage Company, Ltd., is 
now incorporated as standard equipment on all 
Exide-Ironclad and Exide batteries for passenger 
and commercial vehicles. During watering the gas 
vent is covered by the operator’s finger tip to prevent 
flooding. Removal of the finger when filling is 
completed ensures automatically that the gas 
passage is left open to prevent subsequent spewing 
of the acid when the battery is on charge. 


Copper, TIN AND Z1nc.—The Ministry of Supply 
announces that, until further notice, applications 
for licences to acquire copper, tin and zine need not 
be accompanied by a signed declaration that the 
metal is required to cover orders. Licences will be 
granted against a declaration that in the case of 
application for virgin metal full allowance has been 
made for the expected intake of scrap; and the 
usual purchase order on the Directorate of Non- 
Ferrous Metals, giving details of specification, 
delivery, &c., required, or a statement. that the 
applicant intends to purchase from a stockist. The 
period of validity of the licences remains unaltered. 
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Hanover Technical Fair 
No. I 


HE Hanover Technical Export Fair, held 
I from May 20th to May 30th, was founded in 
1947, with the object of assisting the revival of 
Germany’s export trade from the Western 
zones. It was in April, 1947, that General 
Robertson’s order was received for the dis- 
mantling of the works of the Vereinigten 
Leichtmetall-Werke G.m.b.H., at Hanover- 
Laatzen, and the creation on the same site of a 
lay-out, composed of adapted and new build- 
ings, suitable for exhibitions and trade fairs. 

The work of dismantling the plant was com- 
pleted at the end of June, and the building and 
modifying of the four large shops and other 





SMALL TWO-FooT GRAB FOR WELL 
SINKING—DEMAG 


buildings, and the provision of railway sidings 
and crane equipment, where necessary, was 
finished at the beginning of August. The 
Deutsche Messe und Austellungs A.G. was 
formed and received its charter early in August. 
On August 15, 1947, the first Hanover Export 
Fair was opened, and was visited by General 
Robertson and his economic adviser, Sir Cecil 
Weir. The exhibition proved to be an outstand- 
ing success, and it was decided to hold the 
second Fair earlier the next year, from May 22 to 
June 6, 1948. This year, however, the demand 
for space for technical exhibits was so large that 





it was agreed to separate the Sample Fair for 
general products from the Technical Fair. By 
this means double the former space was at once 
available, but even that was not enough, and 
one-third more accommodation could have been 
filled. Some idea of the remarkable growth of 
the Hanover Fair may be gathered from the 
increase in the size of the automobile section. 
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several smaller sites were arranged for outside 
exhibits, and there was parking space for over 
2000 cars.. This year, too, an excellent modern 
restaurant with two floors was constructed 
at the back of Hall V. The whole Fair was 
situated in the Laatzen Woods and the grounds 
laid out with wild and formal gardens. 


EXuHIsIts 


In between the hallsthere were several exhibits 
by leading firms, and one of the largest was that 
of the DEMAG, of Duisburg. That firm showed 
a full range of its products, including a universal 





PORTABLE ROTARY COMPRESSOR AND TWO-STROKE OIL ENGINE—DEMAG 


In 1947 there were 56 exhibitors with 3013 
square metres of space. These figures grew to 
115 exhibitors and 5737 square metres in 1948, 
and this year 159 firms took 10,308 square 
metres of exhibition space. Other sections 
have grown in like manner. Originally in 
1947 there were five large halls, which had 
formerly been workshops; the largest of 
them were complete with overhead cranes and 
railway facilities. In 1948 extensions were 
made to Hall III, now used for the electrical 
and radio industry ; Hall IIT was set apart for 
optical and precision products ; Hall VIII was 
also built to afford more space for machine 
tools and like exhibits; and Hall V was reserved 
for office machines and general building equip- 
ment and machinery. This year, a new hall, 
No. VII, was built to provide for the large 
number of chemical, pharmaceutical, rubber, 
plastic and other industrial exhibits. Apart 
from the covered halls, two large spaces and 


excavator with a large grab, compressor sets, 
pneumatic tools, pneumatic and steam-operated 
pile drivers, rock breakers, pile extractors, also 
hoisting and lifting gear and drilling equipment. 
All oil-engine-driven machinery was equipped 
with MODAG engines made by the associated 
firm of the Motorenfabrik Darmstadt A.G., of 
Darmstadt. They were two-stroke engines, 
built in two sizes with from one to five-cylinder 
units, with outputs from 30 b.h.p. to 150 b.h.p. 
at 600 r.p.m., and the other with from three to 
five-cylinder units from 165 b.h.p. to 275 b.h.p. 
at 500 r.p.m. Three models, the industrial, 
marine and the generator set, were on view. We 
have chosen for illustration one of the new 
DEMAG portable air compressors, driven by a 
small two-stroke oil éngine. A similar unit with 
an electric motor drive is also available. The 


other illustration shows one of the smallest 
grabs built by the DEMAG, together with its 
hoisting gear and tripod, which is being success- 





SMALL DIESEL LOCOMOTIVE ‘JUNIOR III ''—HATLAPA 





SINGLE - CYLINDER DIESEL ENGINE—FARMANN 
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fully employed for well digging in suitable 
strata, both in Germany and abroad. 

There were several types of oil engine-driven 
locomotives, which ranged from the tall narrow 
Breuer-Locomotor for heavy shunting duties to 
small field locomotives, such as are frequently 
used for dismantling or building operations and 
in the brick, gravel and peat industries. An 
interesting example of such a small locomotive 
is the Hatlapa “‘ Junior ITT,”’ manufactured by 
the Untersener Maschinenfabrik, of Hatlapa, in 
Untersen-Holstein, near Hamburg. It is very 
neatly designed and is easily driven. The 
5 b.h.p. engine can either be of the Kléckner- 
Humbolt-Deutz A.G. pattern or the 
Farmann engine, both of which are single- 
cylinder units working on the four-stroke prin- 
ciple. The engine drives the locomotive through 
a two-speed gear in either forward or back- 
ward working, the gear being of the con- 
stant-mesh type. with a drive to both axles 
by roller chains. The chassis is welded through- 
out. The wheel axles, which have a base 
of 23}in, are furnished with outside roller 
bearings. All the gear shafts run in ball 
bearings. 

The locomotive is shown in an accompanying 
engraving and has a length of 6ft 5in, an overall 
width of 3ft 4in and a height of 4ft. It can be 
supplied for gauges from 19in to 30in, but the 
normal gauge chosen is 23}in. The net weight 
of the unit is 16}. cwt and the gross weight 
22cwt. A fuel consumption of about 1-3 lb 
per hour is given with speeds of 1-8 m.p.h. and 
4 m.p.h. in either direction. The gross train 
load is stated to be up to 28 tons on a horizontal 
straight track and up to 14 tons on a straight 
gradient of 1 in 100. 

The same firm is marketing a combined 
sprayer and dusting machine, in which the 
power is provided by a small engine-driven 
rotary. compressor. The machine carries a 
44-gallon tank for spraying fluid and has a field 
spraying boom of about 20ft. About 18 gallons 
an acre can be sprayed with a fuel consumption 
of 0-35 pint per acre. Some 28-8 acres can be 
dealt, with in a normal eight-hour day. As a 





FiG. 4—SPRAYING AND DUSTING MACHINE—HATLAPA 


dusting machine it is provided with a dusting 
boom of nearly 20ft. Feeds from 1 lb to 45 lb of 
dust per acre are given, and the acreage covered 
and the fuel consumed are about the same as 
with the spraying equipment. 

Among the many oil engines shown at 
Hanover, the largest was that to be seen on the 
M.A.N. stand, on which was displayed the 
products of the company’s Augsburg, Nurem- 
burg and Gustavsburg works. The engine is 
intended for a textile factory in Iran and has 
six cylinders with a designed output of 600 b.h.p. 
at a speed of 375 r.p.m., when supercharged by 
an exhaust gas turbine. Smaller engines for 


marine and industrial uses were also shown. 
Several examples of printing machines made at 
Augsburg were on view, and the Nuremburg 
factory was represented by a high-pressure 





new * 
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axial type steam turbine for gasworks power 
station operation, which produces with its 
generator 4000kW when running at a speed of 
5000 r.p.m. It works at a pressure of 80 atmo- 
spheres and delivers process steam at 5-2 atmo- 
spheres pressure. Examples of M.A.N. power 
station and civil engineering work were also 
exhibited, as well as transport vehicles. 

The Farmann small engine, mentioned above, 
is an entirely new design and is made by 
Maschinenbau Farny and Weidmann, of Lam- 
pertheim. One of these engines is shown in an 
accompanying engraving. It is extremely 
simple in its form and is a single-cylinder, hori- 
zontal, four-stroke unit. The piston is made of 
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light metal and a balanced crankshaft is 
employed. A Bosch fuel pump is fitted and the 
valve rods operating the inlet and exhaust 
valves are arranged at the front of the cylinder. 
The engine embodies many of the good features 
of the old four-stroke horizonta! design. Two 
speeds are provided, full speed from the fly- 
wheel shaft and half speed from the valve 
driving shaft. Evaporative cooling is used 
The engine is made in two sizes, one with a 
range of 4 h.p. to 6 h.p. at speeds from 1000 
r.p.m. to 1500 r.p.m., and the other 5 h.p. to 
7-5 h.p. at the same speed range. The engine, 
we noted, ran very quietly with an economical 
consumption of fuel. 


(T'o be continued) 


The * A.F.C.-Talgo”’ ‘Train 


HE first train based upon the designs of the 

Spanish ‘‘ Patentes Talgo”’ to be built in 
America has been completed by the American 
Car and Foundry Company in its Berwick, 
Pennsylvania and Wilmington, Delaware work- 
shops. The new train, which was designed by 
the A.F.C. and Talgo engineers in co-operation, 
is the first of three similar trains. The other 
two trains are intended for service in Spain on 
the lines between 
Madrid and the French 
border, a distance of 
about 400 miles. 

As can be seen from 
the photographs we 
reproduce, the new 
train represents entirely 
new concepts in rail- 
way coach construction. 
The makers point out 
that, as compared with 
other streamlined stock, 
the “A.F.C.-Talgo ” 


coach has floors 2ft 9in lower, an overall height 
some 4ft less, and its design coupled with all- 
aluminium construction, gives a weight reduc- 
tion of nearly 75 per cent. An experimental 
train of the new design has undergone successful 
tests in Spain. 

Each of the two “ Talgo ” trains being built 
for Spain will consist of a diesel-electric locomo- 
tive, a baggage unit, and three coaches, the 
last coach having an observation lounge. The 
overall length of the train is about 370ft. 
The design is unique in that a coach consists 
of four articulated passenger units and one 
equipment unit, each unit having only one pair 
of wheels in the rear. At its front each unit is 
supported by a special coupling on the unit 
ahead, the first unit being supported by the 
locomotive,which is on conventional type trucks. 








REAR END OF 


Entrance to the coaches is gained through 
side doors in the equipment unit situated in 
the centre ‘of each coach. These equipment 
units contain facilities such as air conditioning, 
control lockers, washrooms and kitchenettes. 
Each coach is 100ft long and seats sixty-four 
passengers, sixteen in each of four 20ft long pas- 
senger units. The rear coach, which incorpor- 
ates the observation lounge unit, is 7ft longer 


A **TALGO"' COACH UNIT 


than the other coaches. The entire train seats 
176 passengers, with sixteen additional seats in 
the observation lounge. 

The train completed for experimental pur- 
poses which we illustrate is of identical design 
to the trains destined for Spain with the excep- 
tion of its length and gauge. This train at 
present is 168ft long and consists of only a 
diesel-electric locomotive, a baggage unit and 
a coach of five units, one of them being for 
equipment and another serving as an observa- 
tion lounge. 


THe Coacu UNITs 


A “U” shaped centre sill, of aluminium 
alloy, which forms the backbone of each unit, 
is an extruded section 5}in deep. Cross bearers, 
floor beams and floor stringers are “‘ Z ”’ sections, 
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while the side sill is formed by two parallel 
extrusions, one assembled with the underframe 
and the other with the side assembly. A false 
floor is riveted to the bottom of the underframe. 

Combined side posts and carlines form the 
unit’s cross section, and there is no break at 
the eaves as pressed sections form one piece 
from the side sill to the centre line of the roof. 
Channel section side plates hold the side posts 
in position. 

The two purlines consist of extruded “J” 
sections and the roof beads, which also act as 
purlines, increase the longitudinal rigidity. 
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Long Non-Stop Run of 
Diesel Electric Locomotive 
“No. 10,000/1 ” 


On Wednesday, June Ist, the twin-unit diesel- 
electric locomotive ‘‘ No. 10,000/1,” of British 
Railways, was used to haul the 10 a.m. ‘“‘ Royal 
Scot ” train on a non-stop run from Euston to 
Glasgow. This run was made to prove the 
capacity of the locomotive for sustained 
running and as part of the tests being made to 
ascertain its comparative performance, running 





** TALGO’’ TRAIN WITH ONE COACH 


The unit ends are open in order to form a 
continuous coach and two diaphragms set 
between the units to provide a smooth exterior 
and interior, are intended principally for weather 
protection. These diaphragms are closed by the 
use of specially designed zippers with sealing 
lips. 

The units of a “‘ Talgo’” coach are each sus- 
pended at four points—on the two rear wheels 
and on each of two horizontal support members 
which fit into corresponding brackets on the 
rear of the unit in front. As can be seen in 
one of the photographs we reproduce, the 
wheels are mounted on stub axles connected 
by a “U” shaped non-rotating axle. These 
stub axles are not connected to the car directly, 
but are secured at their outer ends to vertical 
struts which incorporate helical springing and 
have hydraulic shock absorbers. The point of 
suspension is arranged about 40in above the top 
of the rails and some 22in above car floor level. 
The springs and struts are built into recesses 
at the side of the units. A horizontal stabiliser 
consisting of a double-acting torque bar is 
set between the fixed axle and the centre sill 
and, in conjunction with sway bars and radius 
rods, controls the vertical and _ horizontal 
movements of the unit. 

The wheels, which run on roller bearings, 
have brake drums equipped with automobile 
type internal expanding brakes. These brakes 
are hydraulically operated from a power 
cluster and relay valve situated in each of the 
equipment units. Power for the brakes is 
supplied from the train air brake valve on the 
locomotive, the air brake pressure of 100 1b 
per square inch being converted to give 250 lb 
per square inch in the hydraulic system. 

The units forming a coach are joined together 
by means of simple semi-automatic couplers 
set centrally below floor level. The weight 
of the front of each trailing unit is taken by 
pins, projecting from each side of the leading 
unit, which register in corresponding spigots 
in the support members. These pins, which have 
their centres 32in above rail level, are locked 
in position and provide, with two safety cables, 
emergency coupling gear. When the units 
forming a coach are uncoupled their forward 
ends can be supported on small wheels which 
are designed to fold up under the floor when not 
required. The retractable wheel assembly is 
actuated by a crank and worm gear and when 
lowered it raises the forward end of a unit 
slightly to facilitate the work involved in 
coupling and uncoupling the unit. 


*- 


and maintenance costs as 
modern steam locomotives 
power. 

The train consisted of sixteen coaches, a 
gross weight of 520 tons, and the journey of 
401 miles to Glasgow was covered in two 
minutes under the schedule, 8 hours 15 minutes 
without a stop. This run had been completed 
non-stop only twice before—in 1928 by a 
steam locomotive hauling a very light load, 
and in 1936 hauling nine coaches only. During 
the non-stop run with the diesel-electric units 
normal running times were observed through- 
out and no attempt was made to break any 
speed records. In a statement at the con- 
clusion of the journey Mr. R. A. Riddles, of 
the Railway Executive, said that the scheduled 
time could have been reduced considerably 
and it would have been possible to complete 
the run in eighty to ninety minutes less than 


compared with 
of comparable 
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the Beattock climb an average speed of 32} 
m.p.h. was maintained and the scheduled time 
of 22 minutes was cut to 164 minutes. 

It will be remembered that the first of the 
two 1600 h.p. units which form the locomotive 
was completed at the end of 1947 and the 


second unit a few months later. The loco- 
motive was designed by Mr. H. G. Ivatt, the 
chief mechanical engineer of the former London 
Midland and Scottish Railway Company, and 
the English Electric Company, Ltd., was 
responsible for the design and manufacture of 
the engine and electrical equipment. The 
first of the units was described in Tare ENGINEER 
of December 26, 1947, and as a matter of 
interest we give below the leading particulars. 


Tee 20 ada bee, came seq | O-B-40 
Weight in running order 127 tons, 13 ewt 


Tractive effort (maximum)... 41,400 lb 
Tractive effort (one-hour 

rating) -- 18,5001b 
Tractive effort (continuous: 

rating) 2 15,000 Ib 
Maximum speed m. P. h. 93 
Wheelbase... 51ft 2in 
Length over buffers. 61ft 2in 
Rigid wheelbase 15ft 8in 
Bogie centres 35ft 6in 
Minimum curve negotiable . ... 4}chains 
Maximum width over hand- 

rails ... Pay 9ft 3in 
Height overall 12ft 9$in 
Wheel diameter 42in 
Minimum road clearance 6}in 


Diesel Engine ses eee «+ English Electric 16 SVT. 
Continuousrating ... ... ag h.p. 
Number of cylinders 
Cylinder dimensions 10in bore by 12in stroke 
Generator : 


Continuous rating 1500A 727V 


One-hour rating 1740A 624V 
Traction Motors : 
Gear ratio ... 55/18 
Continuous rating 178 h.p. 500A 300V 
One-hour rating 200 h.p. 575A 300V 
Fuel Tank peat ities : 
Main tank 815 gallons 
Service tank 85 gallons 
Water Capacities : 
Engine cooling system 150 gallons 
Train Heating boiler 
(porttank) ... ... 345 gallons 
(starboard tank) ... 505 gallons 
Batteries : 


60—lead acid cells : 236 A-h at five-hour discharge rate. 

The locomotive, in addition to providing 
British Railways with valuable data on the 
running, maintenance and economics of diesel- 
electric traction, will also give the English 
Electric Company an opportunity to show 
prospective overseas buyers its equipment 
under actual working conditions in this country. 





DIESEL ELECTRIC LOCOMOTIVE ‘No. 


the time actually taken. The highest speed 
recorded was 73:5 miles an hour and the 
highest sustained speed was 65 miles an hour 
for a distance of 20 miles. 

The train was the heaviest which had ever 
been hauled up the gradients leading to the 
Shap and Beattock summits, and it was on these 
two inclines that the high performance of the 
locomotive was particularly noticeable. Fol- 
lowing a severe check at Tebay the train acce- 
lerated and was hauled up the four-miles long 
1 in 75 gradient of Shap at a speed which 
did not at any time fall below 33 m.p.h. On 


10,000 "" 


We understand that each of the 1600 h.p. 
units cost some four times as much as an 
equivalent steam locomotive but should orders 
be placed in sufficient numbers the price will 
naturally be reduced. 

———_——_————- 


Grounp SunpHuR Prick Repvuction.—The 
Board of Trade has made an Order, which will take 
effect on June 13th, reducing the maximum prices of 
ground sulphur by 14s. per ton. Copies of the 
Order, the Ground Sulphur (Prices) (Amendment) 
(No. 2) Order, 1949, may be obtained from H.M. 
Stationery Office. 
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Fuel Anti-Knock Requirements 


of Automobile Engines* 
By C. G. WILLIAMS, D.Sc., B.Sc. (Eng.), M.I.Mech.E.+ 


FoLLowinc the classic work of Ricardo, 
Pye, and others, research on the nature of 
knoek during the past ten years has done 
little more than fill in certain details in the 
accepted theory that knock is associated with 
self-ignition of the ‘ end-gas,” i.e., the last 
part of the charge to burn. Recent work has 
shown that this self-ignition occurs under 
certain critical conditions of temperature 


and pressure and is attributable to pre-flame ; 


reactions giving rise, notably, to a critical 
concentration of peroxides which “ trigger” 
the ignition of the end gas. This affords 
direct experimental evidence that knock in- 
volves ‘low-temperature’? combustion of 
hydrocarbon fuels, as was suggested by Townend 
and others. There is, therefore, a race betwven 
normal flame propagation and the building-up 
of peroxides in the end gas. The recent work 
of Miller at the National Advisory Committee 
for Aviation, in which ultra-high-speed photo- 
graphy was used, has shown that the explosion 
of this end gas gives rise to detonation waves. 
In the automobile engine the detonation 
waves give rise to audible knock, which, over 
a fairly wide range of severity, is not par- 
ticularly harmful but is certainly objectionable. 





Knock Region 


Knock-Limited i.m.e.p. 
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Fic. 1—Mizxture-Response Curve 


There is an associated heat transfer effect 
which is due, apparently, to the scavenging 
of the boundary layer of gas, which normally 
helps to protect the piston thermally. The 
damaging effect of this momentarily increased 
heat transfer rises rapidly with mean effective 
pressure, and may become very serious with 
high-output aviation engines. A continuous 
low intensity of detonation in an aviation 
engine may lead to pitting of piston or cylinder 
surfaces in the end-gas zone, while severe 
detonation can lead to disastrous piston 
burning: 

WaRTIME EXPERIENCE ON AVIATION FUELS 


During the war there was very intense 
activity on aircraft engines to increase their 
knock-limited power. Little work was done 
to improve combustion chamber design as 
such, the increase in power being obtained 
mainly by supercharging, accompanied by 
the use of fuels of higher anti-knock value. 
The increased supercharge pressures were often 
associated with higher inlet temperatures and 
this called special attention to the serious effect 
of inlet air temperature on knock-limited 
power, this effect being found to be of greater 
importance than that of cylinder-head tem- 
perature. Considerable effort was, therefore, 
devoted to alleviating the increased tendency 
to knock associated with higher inlet tem- 
peratures, by the use of mixture coolers, by 
water and alcohol injection, and, especially, 
by the use of rich petrol-air mixtures. The 
use of mixtures with air/fuel ratios of, say, 
10/1, was the usual method for permitting 
increased power by higher supercharging for 
short periods during take-off and combat 
(see Fig. 1). Cruising, requiring lower power 
and maximum economy, would occur at the 
lower “hook” of this “ mixture-response 
curve.” The increase in knock-limited power 





* Institution of Mechanical Engineers (Automobile 
Division), Liverpool Summer Meeting, June Ist. 
Abstracts. 

+ Director of Research, Thornton Research Centre, 
“* Shell ” Refining and Marketing Company, Ltd. 





THE ENGINEER 


obtained by the use of rich mixtures is, amongst 
other things, affected by the fuel type, a tem- 
perature-sensitive fuel (e.g., one containing 
aromatics), allowing a greater increase in 
power for take-off. 

Another method of avoiding engine knock 
with high supercharge pressures was to retard 
the ignition ; this, in effect, resulted in some- 
what delayed combustion with reduced maxi- 
mum pressures. 

The contribution made to aviation by fuels 
of improved knock resistance has been very 
great. Basically, such fuels are good because 
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Fic. 2—The Effect of Speed on the Octane Requirement 
of an Overhead- Valve Engine 


they resist the tendency to form pre-flame 
products, and aviation fuels contain mainly 
branched-chain paraffins and aromatics. 

The addition of tetraethyl lead is another 
important method of permitting higher pres- 
sures and temperatures before knock occurs, 
and the evidence suggests that this is due 
to its inhibiting effect on pre-flame reactions. 
During the war, increased lead contents were 
used in aviation fuel. 

The solution to the problem of supplying 
enormous quantities of aviation petrol, mostly 
100 octane, was very largely due to the efforts 
of the United States oil industry, which in- 
stalled with great rapidity the necessary 
equipment to produce this high quality fuel 
and which, by the end of the war, was pro- 
ducing nearly 20 million gallons a day— 
about five times the total petrol consumption 
of this country at the present time. The 
essential process used was “‘ catalytic cracking,”’ 
to which further reference will be made shortly, 
and the production of “ alkylates” (which 
are a mixture of iso-paraffins produced syn- 
thetically from certain refinery gases). In some 
cases, aromatics were also added, to improve 
rich-mixture anti-knock performance, while, 
towards the end of the war, a small percentage 
of aromatic amines produced an additional 
improvement in anti-knock quality. Such 
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Fic. 3—The Effect of Car Speed on Mixture Temperature 
at Full Thr 


fuels, permitting an engine performance con- 
siderably higher than that obtained with nor- 
mal 100 octane fuel, were used operationally 
in considerable quantities. 


Petro, SuppLy Posirion 


These considerable wartime achievements 
have not led to a surplus post-war production 
capacity available for supplying the auto- 
mobile industry with a high quality petrol : 
the facilities are now being used mainly for 
supplying both a greater. quantity and an 
improved quality of motor spirit for the United 
States home market. In that country, not 
only is the normal petrol of higher anti-knock 
quality than ours but they also have “ pre- 
mium ”’ motor fuels, which are certainly much 
better than anything we can afford in the 
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United Kingdom at the present time. This 
country’s problem has been to maintain quan- 
tity rather than quality : quality has had to 
take second place. The post-war difficultie: 
experienced have been attributable to short- 
ages of various kinds and to the rapid increase, 
immediately after the 1939-45 war, in con- 
sumption of petrol and other petroleum pro- 
ducts in the United States. The shortages 
relate to refinery equipment and tankers, 
not to mention shortage of steel, from which 
both refineries and tankers are made. Finally, 
of course, there is the difficulty of our dollar 
shortage, which would severely limit the 
amount of our purchases, even if America 
had large quantities of petrol available for 
export. 

The foregoing explains why it was decided 
that the greater part of the fuel, both petrol 
and diesel, for future consumption in the 
United Kingdom, would be produced from 
refineries in this country, one of which is under 
construction on Merseyside. Crudes will be 
obtained from the Middle East, where large oil 
reserves have been discovered, which will 
play an increasing role in world oil economy. 
Before the 1939-45 war, most of Britain’s 
petroleum fuel was imported as finished pro- 
ducts from refineries situated adjacent to the 
oil fields. 

The refining side of the petroleum industry 
has always been in an active state of tech- 
nical development—at least since the end of 
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Fic. 4—The Full Throttle Road Octane Requirement of an 
Overhead-Valve Engine and the Road Rating in it of a 
Sensitive Fuel 


the first world war—as a result of which the 
industry has been able to meet the increasing 
demands for higher quality products, permit- 
ting the large increases in efficiency and power 
output of both automobile and aircraft engines. 
The new refineries being constructed in this 
country will be able to take advantage of the 
most recent developments in refining pro- 
cesses, and perhaps the most important of 
these is catalytic cracking. 

In this process, catalysts of natural or syn- 
thetic clay are used to speed up the rate of 
cracking of the hydrocarbons. This “ crack- 
ing”’ breaks the large, heavy molecules into 
lighter molecules. A similar reaction is carried 
out in the older thermal cracking units, by 
the use of heat and pressure without the benefit 
of a catalyst. The presence of the latter, how- 
ever, results in cracked products which have 
a higher percentage of branched-chain and 
aromatic type hydrocarbons. These two types 
of hydrocarbons are among the best with 
respect to anti-knock properties and, accord- 
ingly, catalytically cracked petrol is superior 
to the older type of thermally cracked petrol. 
Moreover, catalytic cracking produces more 
light hydrocarbons of the type that can be 
‘“‘ polymerised ” into petrol. These so-called 
polymer petrols are also very good in anti- 
knock properties. Thus, by the installation 
of a catalytic cracking unit, large quantities 
of two very good components are obtained for 
blending into the final marketed petrol. 

The finished petrol from a refinery having a 
catalytic cracking unit will not consist entirely 
of catalytic and polymer fuel. There is also 
* straightrun ” petrol, produced by distillation 
of the crude oil, and possibly some ‘“‘ reformed ” 
petrol is produced to upgrade the anti-knock 
quality of the heavy straightrun petrol. More- 
over, the modern refinery adds butane in order 
to control the volatility of the final product. 
All these components are blended to produce 
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the finished petrol having the desired pro- 
perties. 


Anti-Knock ‘lest MrtTHops 


There is no absolute measure of the anti- 
knock property of a fuel, any measure being 
dependent on the engine selected and its 
operating conditions. As a result there is a 
confusing multiplicity of test methods, and 
only first principles will be discussed here. 
In general, the development of knock tests 
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Fic. 5—The Effect of Compression Ratio on Octane 
Requirement, Speed 1000 r.p.m. 


during the last ten or fifteen years has con- 
sisted largely of attempts to develop test 
methods which correlate more closely with 
the type of engine and performance which 
are in mind. For example, certain special 
test methods were evolved during the war for 
aviation fuels. 

One kind of octane number to which reference 
will be made in this paper is measured, not in 
a C.F.R- engine, but in the particular auto- 
mobile engine under consideration, operated 
under specified conditions on the road. It 
is, therefore, called the “‘ road octane number ” 
and is usually measured over a range of road 
speeds. The method of doing this is fully 
described in the Co-ordinating Research Coun- 
cil’s “‘ C.R.C. Handbook,” 1946. 

Briefly, there are two distinct objectives in 
mind here. One is to ascertain the fuel anti- 
knock requirement of the engine over a range 
of speeds, while the other is to measure the 
anti-knock performance of a given fuel. The 
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Fic. 6—The Effect of Load on the Octane Requirement of a 
Single-Cylinder, Overhead-Valve Engine 


former is achieved by ascertaining at each 
speed the mixture of iso-octane and heptane 
required to produce incipient knock. A curve 
can then be plotted of road octane require- 
ment against speed ; such a curve is shown in 
Fig. 2, and illustrates the increase in octane 
requirement as the speed is reduced. This 
relationship is typical of an overhead-valve 
engine, but, as will be discussed later, the 
form of the curve may be different with a side- 
valve engine. 

This increased anti-knock requirement at 
the lower speeds has been explained by the 
greater time available for the production of 
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pré-flame products in the end gas. There is, 
in the case of the automobile engine, an addi- 
tional reason, which will be evident from Fig. 3, 
which shows the mixture temperature of 
a typical automobile engine plotted against 
car speed. It will be noted that mixture 
temperature increased rapidly as the speed 
was reduced, this increase being a function 
of the design of the hotspot. There is, in addi- 
tion, evidence to show that peroxides may be 
produced at a hotspot. A design which avoids 
this tendency to overheat the mixture at low 
engine speeds would undoubtedly have a 
beneficial effect on octane requirement. 

The second objective of road octane ratings 
is achieved by matching the anti-knock per- 
formance of a test fuel with mixtures of iso- 
octane and heptane. For this to be done, it 
must be possible to vary the severity of con- 
ditions at any speed and this is done by manual 
control of the ignition advance. 

In general, the type of fuel which will be pro- 
duced by catalytic cracking in the future 
United Kingdom refineries will be of the tem- 
perature-sensitive type, a description which, 
at first sight, might be taken as implying a 
tendency to misbehave at high temperatures. 
If, however, the performance of a temperature- 
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Fic. 7—-A Comparison of the Full Throttle and Road 
Load Octane Requirements of a 1946 American Car 


sensitive fuel is considered in relation to what is 
actually required by the average overhead-valve 
automobile engine, it will be seen that the 
temperature-sensitive fuel is just what is 
needed (Fig. 4). It is evident that the high 
anti-knock requirement at low speeds is met by 
the temperature-sensitive fuel. 


CoMPRESSION RatIo 


For a given combustion chamber design, 
compression ratio has always been the main 
variable used by the designer to obtain maxi- 
mum thermal efficiency, and the trend towards 
increased ratios is still apparent. In the United 
States one company has endeavoured to antici- 
pate many years’ normal development by pro- 
ducing an experimental engine with a 12/1 
compression ratio and, in fact, is making engines 
the scantlings of which are adequate to with- 
stand such a compression ratio. In some 
respects this development is premature, since 
not even in the United States are they in a 
position to manufacture, for automobile use, 
large quantities of the fuel which would be 
required by such an engine. Fig. 5 shows the 
octane requirement plotted against compression 
ratio of an overhead-valve, single-cylinder 
engine at an engine speed likely to make most 
demand on the fuel under road conditions. The 
shape of this curve does not, however, bring to 
notice the rapidly increasing cost of manu- 
facture as the octane number is increased 
beyond 82. In addition, as Broeze (1947) has 
pointed out, it is wasteful, from the standpoint 
of conserving the world’s petroleum resources, 
to develop engines necessitating highly syn- 
thetic fuels, which require the expenditure of 
energy, i.e., the consumption of part of the fuel. 
for their manufacture. Exceptions exist, for 
example, in the aviation engine, where power/ 
weight considerations are important. In the 
case of the automobile engine it is questionable 
whether it is right to obtain high efficiency if, 
in doing so, a comparatively extravagant method 
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is used in the manufacture of the fuel required. 
It can be argued that if compression ratios of 
12/1 or higher are under consideration, the 
diesel engine, which uses fuel requiring a mini- 
mum of processing, is a sounder approach. 
Unfortunately, the development of the small, 
high-speed diesel engine has not reached the 
stage at which certain basic difficulties have 
been overcome, namely, the development of 
cheap fuel injection equipment, and the avoid- 
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Fic. 8—The Road Octane Requirement Curves of a Series 
of Overhead-Valve and Side-Valve Engines 


ance of unpleasant torque reaction effects at 
low engine loads. Effort should, perhaps, be 
devoted to overcoming these difficulties rather 
than to developing very high compression ratio 
petrol engines requiring expensive synthetic 
fuels. 


Part THROTTLE OPERATION 


The discussion so far has assumed what is 
normally the case, that anti-knock require- 
ments are determined by full throttle con- 
ditions. In actual fact, the octane require- 
ment falls off rapidly as the load is reduced, a 
typical relationship being shown in Fig. 6. 
This decrease in octane requirement is due to 
reduced cylinder pressures as the throttle is 
closed. Dilution of the incoming charge with 
hot residual products of combustion will 
increase as the load is reduced, and this dilution 
will in itself produce a pro-knock effect (cold 
exhaust products have an anti-knock effect). 
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Fic. 9—The Effect of Mixture Strength on the Octane 
Requirement of an Overhead-Valve, Single-Cylinder 
Engine at Various Engine Speeds 


This effect is vastly outweighed by the bene- 
ficial anti-knock effect of reduced pressure. 

The large gap which exists between the full 
throttle and level road octane requirements of 
a typical 1946 American car (Holaday, 1948) is 
shown in Fig. 7. On this particular car an 
octane number of 76 was necessary under full 
throttle accelerating conditions at 40 m.p.h., 
whereas an octane number of zero was adequate 
at the same speed under steady level road con- 
ditions. Operation on an upgrade would, of 
course, narrow this gap, and an upgrade 
which required full throttle would eliminate it. 

The big difference between the octane re- 
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quirement under those driving conditions which 
normally account for the greater part of the 
fuel consumed (namely, part-throttle cruising 
conditions) and the requirements at full throttle 
has given rise recently to discussions on such 
schemes as bi-fuel systems and anti-detonant 
injection. A bi-fuel system requires two fuel 
tanks and a special carburetter, which will 
change automatically from one fuel to the 
other. It involves manufacturing and dis- 
tributing two grades of fuel, one having as low 
an octane number as is practicable, and the other 
of high octane number. The manufacture of a 
fuel of low octane number is contrary to all 
trends in manufacturing equipment, and it does 
not follow that such a fuel would be appreciably 
lower in cost ; it is doubtful, therefore, whether 
such a scheme would be economically advan- 
tageous to current automobiles. It has, of 
course, possibilities as applied to a very high 
compression engine, such as that mentioned 
above, for which a special fuel would have to 
be developed and marketed, current grades of 
petrol being used for part throttle operation. 
The overall economics of such a scheme have, 
however, still to be established. 

An alternative is the use of a device for inject- 
ing an anti-detonant fluid under full throttle 
conditions, and such a scheme has been described 
by Colwell (1948). The main future application 
of anti-detonant injection, in conjunction with 
fuels of normal octane number, would appear to 
be to engines of a very high compression ratio. 
In fact, the use of anti-detonant injection is 
possibly the most hopeful method, economic- 
ally, of achieving such an engine. 


OVERHEAD AND SIDE-VALVE ENGINES 


Combustion chamber design is known to have 
an important influence on permissible com- 
pression ratio and on fuel anti-knock require- 
ment. Fig. 8 shows a collection of octane 
requirement curves for a number of British 
cars. The curves fall into two groups—over- 
head-valve and side-valve. The overhead- 
valve engines have the highest octane require- 
ments and all show a diminishing octane 
requirement with increasing speed. At first 
sight it may be surprising that the overhead- 
valve engine, in general, requires a fuel of higher 
anti-knock value than the side-valve engine, 
but this is undoubtedly due to the greater 
breathing capacity and higher mean effective 
pressures of the overhead-valve engine. It is 
difficult, without further data, to assess the 
relative importance of breathing capacity and 
combustion chamber shape in a miscellaneous 
collection of data such as this. It will be seen 
that the octane requirements of the side-valve 
engines only decreased from medium speeds 
upwards. In fact, one or two engines showed 
an increase in octane requirement from low to 
medium speeds. The explanation for this is not 
known and there would appear to be useful 
scope for research in explaining some of the 
effects shown in Fig. 8. It is, in fact, very 
difficult to discuss the complicated influence of 
combustion chamber design in the absence of a 
common yardstick. Such a yardstick would be 
provided by measurements of the octane re- 
quirement over a range of operating speeds. A 
method of doing this on the road exists already ; 
for engine development purposes a test bench 
technique is required. 

What has been said previously indicates that 
a temperature-sensitive fuel is especially suit- 
able for the overhead-valve engine, and this is 


in line with the current trend in design. At the: 


1948 Motor Exhibition, 78 per cent of the 
British models exhibited had overhead valves. 
Since the fuel anti-knock requirements of side- 
valve engines are, in general, lower than those 
of overhead-valve engines, fuels developed for 
the latter should be adequate for the former. It 
should, however, be mentioned that the octane 
requirement of a side-valve engine may increase 
more rapidly, as a result of carbon deposition, 
than that of an overhead-valve engine. A 
recent instance occurred in which decarbonising 
a side-valve engine reduced the low-speed 
octane requirements from 83 to 53. This is 
probably an abnormal example; a recent 
survey (Gibson, 1949) has shown an average 
decrease in octane requirement of 9-4 following 
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the removal of deposits, with a maximum 
decrease of 28-5. 


CARBURETTER AND INLET MANIFOLD 


The whole subject of carburetter and inlet 
manifold design in relation to octane require- 
ments is worthy of considerable attention. 
Reference has already been made to the effect of 
“* hot-spotting ”’ at low engine speeds. Mixture 
strength is another important variable, and 
Fig. 9 shows the effect of air/fuel ratio on octane 
requirement for a single-cylinder engine, oper- 
ated at various speeds. It is evident that a 
comparatively rich mixture of about 12/1 or 
13/1, which should be used under full-power 
conditions, has the highest octane requirement. 
Current engines do not appear, however, to 
follow any general rule in regard to mixture 
strength under full throttle conditions. This 
is obviously one factor accounting for differences 
between engines. 

In spite of ‘‘ hotspotting,’’ mixture distri- 
bution to the individual cylinders is still poor 
in many cases, a spread in air/fuel ratio of five 
being not unusual. In one instance, the spread 
was nearly seven at full throttle at 20 m.p.h.— 
driving conditions which were, perhaps, some- 
what abnormal. It is quite obvious that with 
such variations the tendency of the individual 
cylinders to knock will differ considerably. 
Since the knock requirements of an engine are 
determined by the first cylinder to knock, any 
reduction in these inequalities will reduce the 
anti-knock requirement of the engine as a 
whole, or, alternatively, the compression ratio 
can. be increased with consequent improvement 
in economy. A further factor which should be 
borne in mind when leaded fuels are used is the 
effect of maldistribution of the tetraethyl lead 
itself. Tetraethyl lead is low in volatility com- 
pared with petrol and tends to be concentrated 
in any unvaporised fuel in the inlet manifold. 
It will therefore enter those cylinders which 
receive this unvaporised fuel. Experiments on a 
four-cylinder side-valve automobile engine 
showed that, although the variation in mixture 
strength between the cylinders was only 5 per 
cent, the variation in the distribution of tetra- 
ethyl lead was 28 per cent, and this represented 
a difference in octane number of fuel entering 
the cylinders of between 6 and 7. 


Fue. INJECTION 


The foregoing discussion calls attention to 
fuel injection to the individual cylinders as a 
method of reducing octane requirements through 
an improvement in mixture distribution. Fuel 
injection should overcome not only inequalities 
in distribution of the petrol, but also inequalities 
in the distribution of tetraethyl lead. It should 
be possible also to dispense with ‘‘ hotspotting,” 
thus conferring an additional advantage in 
regard to octane requirement. 

Fuel injection also allows greater liberty 
with valve overlap, an increase of which may 
result in improved scavenging of the hot 
residuals from the combustion chamber, with 
reduced tendency to knock. The extent of this 
benefit in a normaly aspirated engine may be 
small; certainly the full benefit of increased 
valve overlap can only be obtained in a super- 
charged engine. Use has been made in aviation 
engines of this method of obtaining better 
scavenging and very considerable reductions in 
fuel anti-knock requirements have resulted. 
In a normally aspirated engine, tuned exhaust 
and inlet pipes might be used to obtain a similar 
effect. 

There are, of course, difficulties in applying 
fuel injection, particularly in the increased cost 
and maintenance of injection equipment. Of 
the two possible methods of applying fuel 
injection, external injection adjacent to the 
inlet valves is preferable to injection into the 
cylinder for automobile engines, particularly 
in the case of existing engines which have not 
been designed in the first place to use head 
injection. Considerable difficulties are expe- 
rienced in obtaining a homogeneous charge in a 
small cylinder with head injection, especially 
under part throttle conditions. 


ENGINE VARIATIONS 
Many surveys of the octane requirements of 
cars have shown day-to-day variations, and 
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also variations between models of the samo 
make. In one instance, inaccurate cam spaciny 
accounted for three octane numbers, whil 
cyclic variation of the spark due to play in the 
contact breaker drive gave a variation of si: 
octane numbers. If, added to these factors, 
there are variations of mixture strength anc 
temperature between cylinders, a possible 
extreme variation in the fuel requirement of a 
particular make of engine might be fifteen 
octane numbers. It is clear that attention to 
all these details would enable the engino 
designer to take better advantage of the fuel 
used. 


ToRQUE CONVERTERS 


The foregoing discussion emphasises the pro- 
knock effect of full-throttle operation at low 
engine speeds and, in this connection, reference 
might be made to torque converters as a means 
of reducing the range of speeds over which an 
engine operates at full throttle. For example, 
a torque converter may avoid full throttle 
operation below 1500 r.p.m., and this will clearly 
reduce the octane requirement of the car at low 
road speeds. 


CONCLUSION 


It will be evident from the foregoing that the 
interrelation between engine design and fuel 
anti-knock, requirements is a ‘vast subject, 
many aspects of which have only been touched 
upon in this paper, and it isnot claimed that 
any have been dealt with adequately. It is 
hoped, however, that the point has been made 
that the future development of the automobile 
engine requires co-operation between the engine 
designer and the petroleum refiner. It is very 
necessary that the former should become aware 
of the many engine design and operating factors 
which affect the fuel anti-knock requirements 
of his engine, while the petroleum refiner should 
be fully aware of the performance character- 
istics it is desirable that he should build into 
the fuels he is manufacturing. Active co-opera- 
tion between the automobile and petroleum 
industries exists in the United States and it is 
very desirable that similar co-operation on 
problems of mutual interest should exist in this 
country. 


——_——— 


Continental Engineering News 


The Filettole-Livorno Aqueduct, Italy 

During the war the aqueduct supplying 
water to the city of Livorno was destroyed by 
enemy action. The most notable feature of this 
aqueduct was the bridge over the River Arno 
near San Rossore, a three-span structure, 550ft 
long. The Allies on their arrival in the 
country erected a temporary steel and timber 
bridge to repair the damage. After the war, 
however, the Italian authorities decided to 
build a new bridge. According to the periodical 
Costruzioni Metalliche, the contract was let 
to the S.A. Officine Metallurgiche Bossi, of 
Milan, who presented an original design con- 
sisting of two water pipes, 16in in diameter, 
carried on a three-span bridge resting on the 
existing piers and abutments. The pipes, of 
steel construction, are assembled by arc 
welding, and a footway, 2-3ft wide, is provided 
between them. The bridge has a triangular 
cross section, the inclined members being inter- 
connected at the top by rolled steel channels. 
The weight of the bridge (excluding the pipes) 
is 50-8 tons, which is about 50 per cent of the 
weight of the pre-war structure, which was 
rectangular in cross section. The construction 
of the new bridge was carried out in four months. 


A Big Swedish Transformer 

A large transformer weighing 277 
tons fully assembled, and said to be the biggest 
of its kind in the world, was recently delivered 
from the ASEA Company. It was moved by 
rail on @ specially constructed twenty-wheel 
truck at a pace of 34 m.p.h. across half Sweden 
by the Ludvika works to Stockholm. It had 
been ordered by the Vartan Steam Power 
Works in the Swedish capital. Its capacity 
is 125,000kVA at 200kV. 
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Torsion Safety Device for Power Pylons 


To SMISSION line engineers in many coun- 
. tries have given considerable thought to ways 
and means of dealing with the severe stresses 


various methods of limiting the resultant 
damage to the structure, either by a form of 
hinged cross-arm, which is designed to take 
up all the deformation 
or by allowing a certain 
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FIG. 1—COLLAPSIBLE LINK FITTED TO CROSS ARM 


to which the towers may be subjected in the 
event of conductor breakage, particularly in 
long spans. An obvious solution which has 
been adopted by many authorities is to design 
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FIG. 2-60KV TOWER INCORPORATING 
COLLAPSIBLE SAFETY ELEMENTS 
transmission towers to be strong enough 
(taking advantage of the swing of the insulator 
string) to withstand the breakage of a con- 
ductor. Other engineers, with a view to econo- 
mising in structural materials, have devised 








as shown in Fig. 1. 
Under the unbalanced 
loading caused by con- 
ductor breakage, this 
link acts as a hinge 
and is the only member to be deformed. 

The general design of the collapsible link 
and its position in the cross-arm are indicated 
in Fig. 1. It will be seen that the link con- 
sists of two horizontal plates joined together 
by three vertical plates. The central one of 
the three vertical plates is twice as thick and 
twice as deep as the outer plates. All the 
plates are slotted and welded to make up the 
complete assembly. had 

As shown in Fig. 1, the cross-arm itself con- 
sists of a steel bar, which is in tension and a 
horizontal lattice arm, which is in compression, 
and which incorporates the deformable link. 
The plates that make up this safety link are 
sufficiently strong to take compressive load, 
due to the weight of conductor with ice-load- 
ing, the insulator chain and the weight of the 
bracket itself. Under normal loading con- 
ditions, therefore, the assembly remains rigid. 

An excessive unbalanced stress, however, 
causes the cross-arm to pivot about a 
vertical axis passing through the link, which 
acts as hinge. As the arm swings, the defor- 
mation is concentrated in the vertical plates, 
which are bent in the form of an arc. 


TEsts 


The device was tested on a 15-km, 60-kV 
line in the Pyrenees between Montréjeau and 
Lannemerzan, the line conductors being 228 
square millimetres steel-cored aluminium, with 
a steel earth wire having a cross section of 
60 square millimetres. The average span 
was 300m, and the towers (Fig. 2) were designed 
for a stress of 13kg per square millimetre 
(8-25 tons per square inch) in the most stressed 
element under normal loading conditions. 
By choosing the dimensions of the collapsible 
links and the lengths of the cross-arm to give 
@ maximum stress of 10kg per square milli- 
metre (6-3 tons per square inch) on the break- 
age of one conductor, it was estimated that the 
tower would withstand the breakage of the 
earth wire and two conductors on one side. 

With the help of dynamite cartridges, a 
break was produced artificially at a point close 
to one of the towers. The cross-arms on this 
tower swung round as shown in Fig. 3 as the 
collapsible links came into action under the 
unbalanced load. On the succeeding towers 

* “ The Protection of Pylons Against Accidental Longi- 
tudinal Stresses Arising from Conductor Breakage,” 


by M. Chappée and M. Mauzin. Paper No. 213— 
C.1.G.R.E., 1948, 
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on both sides of the break the angular move- 
ment of the cross-arms was limited to about 
25 deg. and 7 deg., respectively. As an indi- 
cation that permissible stresses were not 





FIG. 3—BREAKAGE ON TOWER WITH SAFETY 
DEVICE 


exceeded conductor breakage was followed by 
only minor oscillations, which were rapidly 
damped out. When repairing the broken 
conductor it was found that the deformed 
plates on the collapsed links could readily be 
bent back with the help of a winch, leaving 





Fic. 4—BREAKAGE ON TOWER WITHOUT 
SAFETY DEVICE 


replacement of the links to be carried out 
subsequently as and when opportunity offered. 
For the purpose of comparison, the same 
test was repeated on a tower of the same 
design except that it was not fitted with the 
collapsible safety links. The resultant damage 
to the tower after breakage of two line con- 
ductors and the earth wire is shown in Fig. 4. 








THE ENGINEER 








June 10, 1949 


Industrial and Labour Notes 


The Future of British Industry 


In an address to the North Regional 
Council of the Federation of British Industries, 
on Wednesday, June Ist, Sir Robert Sinclaii— 
who was recently elected President of the 
¥.B.1.—suggested that the next few years were 
likely to be critical ones for British industry. 
He said that, in addition to economic hazards, 
account must be taken of the policy of the 
present Government towards industry as 
regards varying forms and degrees of inter- 
ference, and, not least, as regards its taxation 
policy. 

Expressing his complete opposition to State 
ownership or State management in any degree, 
Sir Robert emphasised that, despite all the 
loyalty and ability to be found in the Civil 
Service, the Government machine was much 
too unwieldy to control and manage industry. 
The authority, he asserted, was too remote and 
responsibility, which, of course, had to be 
responsibility to Parliament, was too vague. 
The risks that would arise through the absence 
of real competition were too obvious to need 
elaboration, for competition was one of the 
spurs to individual enterprise. Another, Sir 
Robert observed, was incentive, and in one way 
or another our present rulers seemed to have set 
themselves to reduce to vanishing point all 
incentive other than that of patriotism, which 
certainly existed under the free enterprise 
system quite as well as in nationalised industry. 
It might well be, Sir Robert continued, that 
the clock could not be put back in the matter of 
coal nationalisation, but that did not mean 
that under State management the industry 
would be run efficiently. Moreover, he felt 
quite sure that in the interests of efficient pro- 
duction there was no case for other measures of 
nationalisation, least of all perhaps in the case 
of the steel industry, where the proposals 
seemed the height of economic and political 
folly. 

In the latter part of his speech, Sir Robert 
stressed the urgent need to get costs down. 
Three essentials in that respect, he said, were 
to keep pace with world prices in raw material 
costs, to increase productivity and to work 
harder. The first and third, Sir Robert 
admitted, were perhaps statements of the 
obvious, but he thought they bore repetition ! 
The second, increased productivity, was much 
more complicated, as it covered research into 
new processes, development of new machinery 
and the problem—often quite difficult in 

_practice—of spreading technical information 
among competing firms in the same industry. 
He believed, however, that continued and 
increased concentration of attention on pro- 
duction per man-hour, its measurement and the 
analysis of the results firm by firm would pro- 
duce in the aggregate appreciable improve- 
ment. The Anglo-American Council on Pro- 
ductivity, Sir Robert commented, had been at 
work for too short a time yet for British 
industry to know on what scale it could apply 
methods suited to the very different conditions 
of the U.S.A. 

Finally, Sir Robert expressed his profound 
belief in the virility of British industry. If 
it was consulted and not controlled, and if it 
was adequately organised so as to give authori- 
tative ion to its views and its needs, it 
could and would, he said, rise superior to the 
economic difficulties and dangers of the times. 


I.C.I. and Nationalisation 


In the course of his chairman’s 
address at the recent annual meeting of Imperial 
Chemical Industries, Ltd., Lord MeGowan 
mentioned the references made by the National 
Executive of the Labour Party to the suggested 
nationalisation of the company’s undertakings. 
Such references, he said, were still in the most 
generalised terms, and at the present stage 
there was no detailed comment he could make 
except to state that at no time had the com- 
pany been unwilling to explain, in the fullest 





manner to the Government of the day, its 
operations and its conduct. 

At the same time, Lord McGowan pointed 
out, the board took the view that I.C.I. was not 
an appropriate subject for nationalisation. In 
the first place, too many people thought of the 
nationalisation of a large industrial concern as 
&@ domestic affair only, and failed to realise what 
repercussions action of the kind would have in 
markets overseas. Nationalisation of I.C.I., 
Lord McGowan felt certain, would generally be 
regarded, by those with whom it traded and 
with whom it had joint manufacturing enter- 
prises, as @ grave mistake in British com- 
mercial policy, and, furthermore, as being 
destructive of that good will and co-operation 
which had been of so much benefit in the past, 
both to the country and to the company. 
Another point, Lord McGowan added, con- 
cerned the position at home. Veiled threats of 
nationalisation, even if they were not imple- 
mented, had a most disturbing effect upon 
existing staff and upon potential recruits to the 
staff. It was those members of the staff, and 
those recruits, who had initiative, enterprise 
and ability, and to whom the company must 
look for its future management and develop- 
ment, who feared most that, under nationalisa- 
tion, they would be inhibited and unable to 
exercise that enterprise which was so vital. 


Industrial Production 

The third report on economic co- 
operation under the agreement between the 
Governments of the United Kingdom and the 
U.S.A. was published last week in the form of a 
White Paper (Cmd. 7702, H.M. Stationery 
Office). It covers the first calendar quarter of 
1949, and notes that throughout that period 
the number engaged in civilian employment in 
the United Kingdom remained at about 
22,000,000. Provisional estimates indicate that 
the general index of industrial production rose 
to 128 for the first quarter of 1949 (1946= 100), 
which represents an increase in volume of 14 per 
cent above the average for the preceding 
quarter, 7 per cent above the average for the 
corresponding quarter of 1948, and 24 per cent 
above the average for the years 1935-1938. The 
report says that, for the manufacturing indus- 
tries as a whole, the first quarter of 1949 showed 
an increase of 1 per cent over the preceding 
quarter, 6 cent over the corresponding 
quarter of 1948, and 29 per cent above the 
average for the years 1935-1938. 


The Unofficial Railway Strikes 

Despite appeals by union leaders and 
a conference with representatives of the Rail- 
way Executive, there was a repetition, on 
Sunday last, of the twenty-four-hour “token ”’ 
strike of footplate men in the North-Eastern 
and Eastern Regions of British Railways. The 
stoppage appeared to be on a rather larger 
seale than those of the two preceding Sundays, 
and it has been stated that only 106 of the 
981 locomotive men who should have been 
on duty in the regions concerned reported at 
their depots. The strikes, as reported in these 
notes last week, are being staged as a protest 
against the Railway Executive’s intention to 
reintroduce the systems of “lodging turns ” 
for footplate men in order to provide for the 
more efficient running of long-distance train 
services. These “lodging turns,” it is under- 
stood, would affect not more than ninety-six 
men in the two regions, who on an average 
would need to be absent from home on one 
night in eight. 

The Associated Society of Locomotive Engi- 
neers and Firemen and the National Union of 
Railwaymen are opposed to unofficial strike 
action, but failed prior to last Sunday to 
change the attitude of the strikers. A meeting 
in York was held on Friday last between leaders 
of the two unions and representatives of the 
strikers, but it resulted in the latter reaffirming 
their intention of continuing the strikes until 
the summer schedules involving lodging turns 


were withdrawn. Following that meeting, tle 
Railway Executive issued a statement which 
explained that the abolition of lodging turis 
would mean the withdrawal of improved 
express services introduced for the summer, 
which would subordinate the interests of the 
public to the dictates of an unofficial body 
having no status in the agreed machinery of 
railway negotiations. The Railway Execu- 
tive, the statement continued, considered it 
clearly must rest with the railway management 
to decide the most efficient and economical 
manner in which train services should be 
arranged for the public good, and stoppages 
of work by irresponsible members of the rail- 
way staff could in no way deflect the Executive 
from discharging its obligations. Further 
meetings of the union leaders were held on 
Tuesday last, and as we go to press, discussions 
are taking place between Ministry of Labour 
officials and union representatives. 

Meanwhile, at a few goods depots in London 
and the provinces, some members of the 
National Union of Railwaymen last week 
decided to “‘ work to rule” as a protest at the 
delay in reaching a decision about the union’s 
latest wage claim for a general increase of 
ten shillings a week. The Railway Executive 
had intimated to the union that it was unable to 
meet the claim, but had expressed its willing- 
ness to consider improving the wages of the 
lowest-paid grades of railway workers. Negotia- 
tions were, however, expected to be resumed 
yesterday (Thursday). 


Iron and Steel Production 


Another record in British steel pro- 
duction was established during May, when 
output of ingots and castings averaged 315,600 
tons a week, which represented an annual 
production rate of 16,409,000 tons. In May, 
1948, production was at an annual rate of 
15,220,000 tons. Last month’s output of 
pig iron averaged 186,500 tons a week, or an 
annual rate of 9,700,000 tons, compared with 
9,552,000 tons a year ago. 

The British Iron and Steel Federation says 
that while the iron and steel industry’s per- 
formance during the first five months of 1949 
has been most encouraging, it should not be 
overlooked that there will be a fall in output 
during the holiday season. The Federation 
adds that, although iron and steel production 
is running at such high rates, stocks of pig 
iron and scrap have been increasing and are 
appreciably greater than at the beginning 
of the year. 


Coal Output 


Speaking on Friday last at the annual 
conference of the National Association of 
Colliery Managers, Dr. William Reid, produc- 
tion director of the Scottish Divisional Coal 
Board, said that an increase in the present 
rate of deep-mined coal output of roughly 
25 per cent, with a target of 30 cwt per man- 
shift was an absolute minimum. With those 
yields the total manpower which could be 
employed would be 660,000, a reduction of more 
than 60,000 on the present figure. 

The present bonus shift, Dr. Reid suggested, 
had been @ failure and the loss of shifts through 
absenteeism had increased alarmingly. The 
existing system of bargaining, he thought, 
had outlived its useful life, for many bargains 
were made, often by compromise, which did 
not result in the National Coal Board receiving 
a fair day’s work. The time could be foreseen, 
Dr. Reid added, when the country would need 
a larger coal output at a much lower cost to 
prevent economic disaster. ‘‘ Many of us,” 
he concluded, ‘in these days miss the tradi- 
tions of our old companies to spur us on, 
and it will be some time before achievement 
in the National Coal Board recreates that true 
spirit of leadership and adventure by which 
private enterprise at its best was so much 
inspired.” 














June 10, 1949 


French Engineering News 


(From our French Correspondent) 


This year’s Paris Fair is larger than ever 
before. The machine tool section includes 
many new commercial groups, including a 
Franco-Italian group, a Scandinavian group and 
a Czechoslovakian group. Foreign countries 
are trying very hard to increase their exports 
of machine and other tools but according to 
reports buying has been very slow and the 
attendance of foreign visitors very poor. There 
were no British stands, but many firms were 
represented by agents. The agents said that a 
few more import licences are being given by the 
government but not very many and trade 
appeared to be somewhat disappointing. 


* * * 


The French purchasing mission for rolling 
stock in the United States has announced 
that contracts have been drawn up based on 
Marshall credits for the construction of twenty - 
eight diesel electric locomotives and 310 goods 
trucks, for use in North Africa and French 
Equatorial Africa. Five of these locomo- 
tives will be constructed by the American 
Locomotive Company, of Albany, and seven 
by the Baldwin Locomotive Works. They 
will be specially constructed for service in 
Morocco, Tunisia and Algeria, with trains 
consisting of forty trucks. Sixteen locomotives, 
to draw trains of seventy-five trucks, will 
be constructed for use in French Equatorial 
Africa by the Whitcomb Locomotive Com- 
pany. The locomotives and the 310 trucks 
ordered will be used on lines between Dakar 
and the Niger and lines between Brazzaville 
and the coast. Five hundred trucks which are 
outstanding from an order for 2500 for use in 
France will arrive shortly at Cherbourg. 

French manufacturers have protested about 
these orders placed with the United States, 
which they say will deprive them of work. 
The decision to order from America was taken 
supposedly because delivery delays are shorter. 
French manufacturers deny this, however, 
and state that the real reason is the emanci- 
pation of the French Union to the prejudice 
of French firms. Since the new constitution, 
governments of territories comprising the 
French Union are establishing their economic 
independence, particularly by direct commercial 
relations with other countries. The United 
States, notably, has installed active commercial 
missions with French Union territories and 
French manufacturers must now meet their 
rompetition. 

* * * 


The government is at the moment con- 
sidering a report by an Enquiry Commission 
on the 8.N.C.F. The report criticises many 
aspects of sdministration. In particular, it 
states that the direction is incapable of exer- 
cising control over movements of personnel, 
for men are being taken on locally. Modifi- 
cations in tariffs, the report says, are made 
without due regard to conditions prevailing ; 
normal revaluations have not been made, 
‘ausing tariffs to fall out of line ; administra- 
tion has become top-heavy, and the system 
of retiring is a heavier charge than in neigh- 
bouring countries, retirement being effected 
at the age of fifty or fifty-five, as against sixty 
in Belgium, Great Britain and Switzerland. 
For every four railway workers there are two 
retired and one widow receiving a pension. 
It is understood that a plan is being prepared 
by the government which will take these points 
into consideration. 


* * * 


Since May 2nd, the S.N.C.F. has been work- 
ing on the renewal of 212km of track between 
Forbehem and Arras on the Paris-Lille line. 
Combining mechanical and manual labour, 
the work is being completed at a rate of 500m 
daily. The present track, which has 24-m 
rails, is taken up and_ screened ballast 
laid by means of a 10-ton roller, which gives 
a regular surface on which the new 50-m 
standard track is laid. Much of the mechanical 
equipment is similar to that used for rapid 
tracklaying in Great Britain. 
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Notes and Memoranda 


Rail and Road 


RETIREMENT OF Mr. E. Granam.—London 
Transport has announced the retirement, at the 
age of sixty-five, of Mr. E. Graham, M.I.Mech.E., 
M.I.Loco.E., from the position of Mechanical 
Engineer (Railways). Mr. Graham, who served 
his apprenticeship in the Darlington Locomotive 
works of the old North-Eastern Railway, joined 
the mechanical engineering staff of London Under- 
ground Railways in 1921. In the post from which 
he has now retired he has been head of the Acton 
railway works and has thus been responsible for 
the overhaul and major repair of London Nee 4 
port’s underground railway cars. Mr. We 
Manser has succeeded to the control of hy Acton 
works, with the title of Works Manager (Railways). 


Scrence Museum Roap Venice HanpBook.— 
A shortened version of the handbook, “‘ Mechanical 
Road Vehicles (Part II) Catalogue of Exhibits with 
Descriptive Notes,” has been prepared to meet 
present demands. Copies, price 2s. 6d., may now be 
obtained from the Science Museum, South Kensing- 
ton, London, 8.W.7, or from H.M. Stationery Office. 
The volume contains concise descriptions of steam 
road vehicles, motor-cars and motor-cycles, as well 
as descriptions of their engines, from early times up 
to recent times. For those interested in the history 
of mechanical road vehicles and their construction 
this handbook provides much useful information, 
and the technical details supplied help to show the 
rapid development and evolution of these vehicles 
since they first appeared. 


Moror-Car Exports.—Mr. R. Gresham Cooke, 
Director of the Society of Motor Manufacturers 
and Traders, Ltd., stated recently that in the 
first quarter of this year, 57,500 cars, 23,000 
commercial vehicles, and 25,500 agricultural 
tractors were sold overseas, and that, for exports, 
the first quarter of the year was better than any 
other preceding quarter in the history of the motor 
industry. He said also that Great Britain was 
still the world’s largest exporter of cars, and 19,500 
were sent overseas in April, a figure slightly above 
the average of the first quarter. Commercial vehicle 
exports, which numbered in April nearly 7200 
units, were slightly less than the average rate for 
this year, but were still above last year’s rate. 
Mr. Gresham Cooke added that Canada was a 
growing market, which took 1942 cars and 500 
commercial vehicles in April and over the first 
four months of the year had been the British 
automobile industry’s third largest market. 


Roap ResearcH Lasoratory’s LEecrurEs.— 
The Road Research Laboratory, Harmondsworth, 
Middlesex, announces that its lecture courses will 
be resumed during the autumn and winter of 1949-— 
50. As in former sessions, the lectures will deal 
with the fundamental properties of road materials 
and their application to practice and will include 
the results of recent research. Courses have been 
arranged as follows: Soil Mechanics, lasting from 
ten to twelve days, beginning on October 3rd and 
December 5th; Concrete, lasting from ten to 
twelve days, beginning on October 17th and Janu- 
ary 2nd, 1950; and Tar and Bituminous Materials, 
lasting from fourteen to seventeen days, beginning 
on October 3lst and January 16th, 1950. A fee 
of seven guineas will be charged for each course, 
and forms of application may be obtained from the 
Director of the Laboratory at the address given 
above. If sufficient entries are received, the 
Laboratory will also arrange a short course for 
chief officers covering the three branches inten- 
sively. This course will begin on November 21st 
and will extend over five days. 


Miscellanea 

WELDED JOINTS IN STRUCTURAL STEELWORK.— 
We have received from Cox and Danks, Ltd., 
Scapa House, Park Royal Road, London, N.W.10, 
a report on tests of the strength of welded joints 
in short rolled steel joists, utilised for structural 
purposes. The joists were tested by Sheffield 
Testing Works, Ltd., and consisted of beams 
20ft long (with a clear span of 18ft) with a welded 
joint at mid-span. Three beams tested were made 
from 10in by 6in joists, two with a central 
butt-weld and one with a plated weld, (two 
12in long by in plates being welded to each 
web, and the flanges being butt-welded). Two 12in 
by 6in joists were also tested, one with a butt-weld 
and one with a plated weld. The 10in by Sin joists 
gave a maximum deflection of 0-454in with a 
load of 4 tons, at mid-span, the maximum allow- 
able deflection for a joist under the conditions 
being 0-6in. When the load was increased to 


6 tons, the maximum deflection obtained was 
0-695in, and a permanent set of 0-058in was 
recorded. With the 12in by 6in joists, a load of 
7 tons at mid-span produced a maximum deflec- 
tion of 0-402in, the permissible deflection being 
0-5in in this case. Increasing the load to 9 tons 
produced a deflection of 0-530in and a permanent 
set of 0-050in. It is stated that none of the welds 
showed any signs of failure either during or after 
the tests, thus confirming the belief that joists 
joined in this manner can be used in structural 
steelwork. 


InstiruTION oF MINING AND METALLURGY.— 
The Institution of Mining and Metallurgy announces 
that the second Sir Julius Wernher Memorial 
Lecture will be delivered by Dr. C. H. Desch, 
F.R.S., at a meeting to be held at the Royal Insti- 
tution, 21, Albemarle Street, London, W.1, on 
Wednesday, July 6th, at 5 p.m. The subject of the 
lecture is “‘ The Effect of Impurities on the Properties 
of Metals.” The Institution is also arranging a 
symposium on “The Refining of Non-Ferrous 
Metals.” It will be presented at meetings to be 
held at the Royal Institution of Chartered Sur- 
veyors, 14, Great George Street, London, 8.W.1, on 
Thursday and Friday, July 7th and 8th, from 
10 a.m. to 5 p.m. each day. 


Larce Om ReFinery aT FawLey.—Work has 
now begun on the construction of the large oil 
refinery being built by Anglo-American Oil Com- 
pany, Ltd., at Fawley, 15 miles south-east of 
Southampton. In making this announcement, 
Mr. David A. Shepard, chairman of the company, 
said, a few days ago, that the project was an 
important contribution to the programme outlined 
in the Gavernment’s Hconomic Survey for 1949, 
to increase the oil-refining capacity of the United 
Kingdom. The output of the new refinery will 
be over 5,000,000 tons a year, compared with 
800,000 tons at present. The plant is expected 
to cost approximately £37,500,000 and to take 
about three years to complete. The site of the new 
refinery covers approximately 970 acres. 


Tue Institute or Metrats.—The Council of the 
Institute of Metals has appointed the following 
members to be Honorary Corresponding Members to 
the Council for their respective countries :—Spain, 
Professor J. Orland, M.Sc., Professor and Chief of 
the Department of Metallography and Strength of 
Materials, Instituto Catélico de Artes e Industrias, 
Madrid; Sweden, Professor A. G. E. Hultgren, 
Tekniska Hégskolan, Stockholm (additional Honor- 
ary Corresponding Member); U.S.A., Professor 
R. F. Mehl, Ph.D., Director of the Metals Research 
Laboratory and Head of the Department of Metal- 
lurgical Engineering, Carnegie Institute of Tech- 
nology, Pittsburgh, Pa.; and Dr. R. A. Wilkins, 
vice-president, research and development, Revere 
Copper and Brass, Inc., Rome, N.Y. (additional 
Honorary Corresponding Members). 


ALBERT MepAL AwarD.—The gold Albert Medal 
of the Royal Society of Arts for 1949 has been 
awarded, with the approval of H.R.H. the Prin- 
cess Elizabeth, President of the Society, to Sir 
Giles Gilbert Scott, O.M., R.A., P.-P.R.I.B.A., 
as “builder of a lasting heritage for Britain.” 
Sir Giles, it will be recalled, has been responsible 
for the planning of many important works through- 
out the country and is the second architect to 
receive tue medal, which will be presented by 
H.R.H. the President, on the occasion of her visit 
to the Society’s House on Monday, July 11th. 
The Albert Medal is the highest award in the gift 
of the Society, and was instituted in 1864 to com- 
memorate the Presidency of the Prince Consort. 
It is awarded annually for “distinguished merit 
in promoting Arts, Manufactures and Commerce.” 


PEASE READERSHIP IN TELECOMMUNICATIONS.— 
Following discussions between Standard Tele- 
phones and Cables, Ltd., and Professor Willis 
Jackson, concerning the need for a fuller develop- 
ment of facilities for post-graduate teaching and 
research in the field of telecommunications, the 
company has endowed a Readership, to be known 
as the Henry Mark Pease Readership in Telecom- 
munications in the City and Guilds College of the 
Imperial College of Science and Technology, 
South Kensington, S.W.7. Henry Mark Pease, 
who died in March, 1947, was managing director 
of Standard Telephones and Cables, Ltd., uniil 
1928, and was one of the original directors of the 
British Broadcasting Company. Mr. E. C. Cherry, 
M.Sc., A.M.I.E.E., has been appointed to the 
Readership. Mr. Cherry was attached to the 
Telecommunication Research Establishment of 
the Ministry of Aircraft Production during the war 
period and is known particularly for his contri- 
butions to the subject of electric circuit analysis. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Electrical Power Convention 
Mon., June 13th, to Fri., June 17th.—Torquay. 


Electric Railway Society 


Sat., June 11th.—Visit to London Midland Region 
Repair Sheds, Stonebridge Park, Wembley, Middlesex, 


Incorporated Plant Engineers 
Wed., June 15th—WesteRN Branow : Grand ee 
Bristol, “Routine Inspection and Maint 
Industrial Refrigeration Plant,” Y, Member of Tech. 
nical Staff of J. and E. Hall, Ltd., 7.15 p.m. 
Thurs., June 16th. —LiverPoor BRANCH : 9, The Temple, 
Dale Street, Liverpool, “The Design and Construc- 
tion of Welded Pressure Vessels,” J. R. Dodd, 7.30 


p.m. 

Wed., ‘June 22nd.—East Miptanps Brancs : Visit to 
Works of Ransome and Marles Ball Bearing Company, 
Ltd., Newark-on-Trent, 2.30 p.m. 

Mon., June 27th.—W. ann E. YorEs BRANCH : Mines 
Department, The University, Leeds, ‘ Engi- 
neering,” Professor J. T. Whetton, 7.30 p.m. 

Institute of Navigation 

Fri., June 17th.—Royal _e Society’s Rooms, 
1, Kensington Gore, S8.W.7, on on “ Astro- 
nomical Navigation in the Air,” 5 p.m. 

Institute of Road Transport Engineers 
Wed., June 15th.—Visit to Works of John I. Thorny- 


croft, Ltd., Basingstoke, 10.45 a.m. 
Institute of Transport 
Wed., June 22nd to Fri., June A 
Institution of Gas Engineers 
Mon., June 13th and Tues., June 14th.—Institution of 
Civil Engineers, Great George Street, Westminster, 
8.W.1, Annual General Meeting. 
Institution of Heating and Ventilating Engineers 
Mon., June 20th to Wed., June 22nd.—Summer Meeting 
at Eastbourne, 
Institution of Mining and Metallurgy 
Thurs., June 16th. a Bonet 8 Rooms, ie. 
“The 
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Personal and Business 


Mr. L. Turner, M.I.C.E., has been elected 
President for 1949-50 of the Institution of Struc- 
tural Engineers. 


Mr. C. H. CuaxtTon has been appointed a director 
of Thomas Hiil-Jones, Ltd., Invicta Works, Bow 
Common Lane, London, E.3. 


Mr. L. P. Parker, M.I.C.E., M.I.Mech.E., has 
been appointed Motive Power Superintendent, 
Eastern Region of British Railways. 


Str Watter Benton Jones, Bart., has been 
appointed chairman of the British Association of 
Coke Oven Tar Producers. Mr. Leslie O’Connor 
has been appointed vice-chairman. 


Smrras. Arrcrart INSTRUMENTS, Ltd., states 
that Group Captain R. C. Hockey has been ap- 
pointed aviation divisional engineer, operating 
from the Cheltenham factory. Flight-Lieut. F. J. 
Shaw has been appointed aviation technical sales 
representative in Australia. 


Mr. R. G. Troup and Mr. C. W. Smith, who 
practise under the name of Handcock and Dykes, at 
5, Victoria Street, London, S.W.1, announce that 
they have taken into partnership Mr. T. W. 
Fennemore and Mr. Peter L. Martin. The style of 
the firm remains unchanged. 





Contracts 


THe HunstetT Enerye Company, Ltd., has 
received an order for two 2-8-4 side-tank loco- 
motives, for the 2ft 6in gauge Dholpur Railway. 
The cylinders are to be 12in by 18in, the wheels 
33in diameter, the boiler pressure 175 Ib per square 
inch, and the estimated weight 36 tons, in working 
order. 





Reports on German and 
Japanese Industry 
Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 


Additional summaries of those reports on German 
industry which were not considered suitable for printing 





ton House, Piccadilly, W.1 
Post-Graduate Training of Mining Engineers,” 5 p.m, 


Institution of Naval Architects 


Tues., June 28th to Thurs., June 30th.—Summer Meeting 
in Edinburgh. 


International Gas Union 


Wed., June 15th to Fri., June 17th.—Institution of Civil 
Engineers, Great Geo Street, Westminster, 8.W.1, 
4th International Gas ‘erence. 


E Old Centralians 
Tues., June 14th.—Chez Auguste Restaurant, 38, Old 
Compton Street, W.1, Luncheon, Address, “ Some 
Reflections of a Test Pilot,” Air Chief Marshal Sir 
Roderic Hill, 1 p.m. 


Royal Agricultural Society 
Tues., July 5th, to Fri., July 8th—Royal Show at 
Shrewsbury. 
Royal Meteorological Society 
Wed., June 15th.—49, Cromwell Road, South Kensing- 
ton, 8.W.7, “ The Dissipation of Scattered and Broken 


Cloud,” B. W. Hewson, and ‘ a ee Applications 
of the Frontal Contour Chart,” Crocker, 5 p.m. 


Underground Mining Machinery Exhibition 
es a0 PN ith, to Sat., July 16th.—Earls Court, Lon- 
on, . 





ForREIGN ENGINEERS’ Tour oF ScoTLanD.— 
On May 3lst, engineers from Belgium, France, 
Sweden, Finland, Greece, and Portugal, travelled 
to Edinburgh, the starting point for an extensive 
tour of hydro-electric schemes in the Highlands of 
Scotland, arranged for them by the British Council. 
Visits to schemes at various stages of development 
and adapted to meet different needs and condi- 
tions have been planned. Included in the tour 
are the Tummel-Garry hydro-electric scheme, 
the schemes at Glen Affric and Glen Moriston, 
the Glen Fannich workings, Strathpeffer, the 
Kyle of Lochalsh, the Fort William aluminium 
works, the Morar scheme, and Arrochar and the 
Loch Sloy and Loch Long schemes. Engineers 
on the sites will conduct the party round, explain 
the achievements and intentions of the project, 
and answer questions. The tour will finish in 
Glasgow en June 14th, with visits to the ship- 
yards of John Brown, Ltd., and the engineering 
workshops of Harland and Wolff, Ltd. 





are listed below. The reports themselves may be 

cted at the Technical Information and Documents 
Unt, 40, Cadogan Square, London, 8.W.1, by quoting 
the appropriate F.D. reference numbers. 


F.D. reference Title 


F.D. 1032/49 Process of Making Canned Bread 
(F.LA.T. F.R. 83) 


F.D. 1041/49 Cellulose Ethers at Bielrich, Wiesbaden 
(F.LA.T. F.R. 321) 

F.D. 1048/49 Bacterial Fertiliser for Field Crops, 
Data from Dr. Otto Siegel (F.LA.T. 
F.R. 494) 

F.D. 1051/49 Hot Extrusion of Steel Pipe (F.LA.T. 
F.R. 598) 

F.D. 1053/49 Report on the Electron Mirror Image 
Tube (F.1LA.T. F.R. 702) 

F.D. 1063/49 Oil-Madia (Madia Satura) ; A Promising 
Oil Plant for Poor Soils (F.1A.T. 
F.R. 1287 under P.B. 88,814) 

F.D. 1066/49 Pre-fabricated Housing in Germany 


(F.LA.T. F.R. 114) 


The following reports on German industry are now 
published. Copies may be purchased at the Sales Office 
of H.M. Stationery Office, = ordered by post from H.M. 
Stationery Office, P.O. Box 569, London, 8.E.1. 


No, of Title Pest 
Report free 
e a. 
B.L.0.8.: 
1330. =... =~... (B.LO.8S. 394) Vol. III, Part I: 


Technical Report on Ruhr Coal- 
field : Report on Power Stowing 
in the Ruhr and Saar Districts 
of Germany and the Limburg 
District of Holland. (This 
report has been ublished 
separately by His jesty’s 
Stationery Office as a Ministry 
of Fuel and Power publication 
and should be ordered od the 


ee 3 8 
1637... ... Manufacture of Sul haste Acid, 

Henkel et Cie G.M.B.H., Dussel- 

dorf-Holthausen aia S A 
1856 ... ... Information Obtained Durin an 


Interrogation of Dr. Federn 
(Carl Schenck G.M.B.H.) on 
Matters Connected with Vibra- 

tion and Shock — 6 2 
Classified List No. 18—Consolidated list ender 
subject headings of all reports on German and 
Japanese Industry published sl to and includ- 


ing March 31, 1948... 1 3 
Classified List No. 19—Reports published between 
April 1 and August 31, 1948... 3 









June 10, 1949 


No. of Title Post 
report free 
8. d. 


Technical Index (Part 1)—Alphabetical Subject 
Index of Reports on German acc reports 


published to July, 1946... 5 3 
Technical ry — 2)}—Reports } ublished dur- 

ing Au tember and October, 1946 ... 1 7 
Techni oe da 3 Part 3)—Reports published dur- 

ing November and December, 1946 . yy 
Technical Index (Part 4)—Reports Published dur- 

ing January, February and March, 194 2 2 
Technical Index (Part 5}—Reports *sublished dur- 

ing April/September, 1947 . 3 8 
Technical Index (Part 6)—Reports published dur- 

ing October, 1947, and March 27, 1948 ... 2 8 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its di a considerable volume of 
information not in a form suitable for roduc- 
tion, is pre to receive enquiries all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 





BOOKS RECEIVED 


The Story of Coal. By D. Sutherland. London : 
The Burke Publishing Company, Ltd., 180, Fleet 
Street, London, E.C.4. Price 7s. 6d. 

E ing M nt. By Struan A. Robert- 
son. London : Blackie and Son, Ltd., 66, Chandos 
Place, London, W.C.2. Price 17s. 6d. 

Q.E.D., M.I.T. in World War II. By John 
Burchard. London : Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 21s. 

Pulses and Transients in Communication Circuits. 
By Colin Cherry. London : Chapman and Hall, 
Ltd., 37, Essex Street, W.C.2. Price 32s. 

Semi-Fireproof Construction. By Howard R. 
Staley. London : Macmillan and Co., Ltd., St. 
Martin’s Street, London, W.C.2. Price 33s, 

Flow-Line Planning in Factory Layout. By 
H. M. Harman. London : Emmott Pre Co., Ltd., 
21, Bedford Street, London, W.C.2. Price 2s. 

An Introduction to the Science of Artificial Lighting. 
By R. O. Ackerley. London : E. and F. Spon, Ltd., 
57, Haymarket, London, 8.W.1. Price 12s. 6d. 

Technical Descriptive Geometry. By William 
Ezra Street. London : Macmillan and Co., Ltd., 
St. Martin’s Street, London, W.C.2. Price 15s. 

Coal Production, Distribution, Utilisation. By 
P. 0. Ba London : Industrial Newspapers, Ltd., 
49, Wellington Street, London, W.C.2. Price 
12s. 6d. 





Light and Narrow Gauge Locomotives. Second 
edition. By R. W. Kidner. Surrey : The Oakwood 
Press, Tanglewood, South Godstone, Surrey. 
Price 3s. 

Landlord and Tenant. Second edition. By 
R. Borregaard. London : Stevens and Sons, Ltd., 
119 and 120, Chancery Lane, London, W.C.2. 
Price 4s. 

Elements of Acoustical Engineering. Second 
edition. By Harry F. Olson. London : Macmillan 
and Co., Ltd., St. Martin’s Street, London, W.C.2. 
Price 42s. 

Journal of the Institute of Metals. Vol. LX XIII. 
Edited by S. G. Guillan. London : Institute of 
Metals, 4, Grosvenor Gardens, London, 8S.W.1. 
Price 60s. 

Engineering Tolerances. By H. G. Conway. 
London : Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, London, W.C.2. 
Price 30s. 


Diesel Engine Design. By T. D. Walshaw. 


London : George Newnes, Ltd., Tower House, 
Southampton Street, Strand, London, W.C.2. 
Price 35s. 


Hydro-Electric Engineering. By Geoffrey Gerard. 
London : Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, London, W.C.2. 
Price 20s. ‘ 

Introduction to Highway Engineering. Fifth 
edition. By John H. Bateman. London : Chapman 
and Hall, Ltd., 37, Essex Street, London, W.C.2. 
Price 33s. 

Clerk of Works Manual. By G. W. Harris. 
London : Crosby Lockwood wen Sons, Ltd., 39, 
Thurloe Street, South Kensington, London, 8. W.7. 
Price 7s. 6d. 

Watch Escapements. Third edition. By James 
C. Pellaton. London : N. A. G. Press, Ltd., 226, 
Latymer Court, Hammersmith, London, W.6. 
Price 10s. 6d. 

Technology of Plastics. By B. Lionel Davies. 
London : Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, London, W.C.2. 
Price 37s. 6d. 

Business Charts. 


Fourth edition. By T. G. 


Rose. London : Sir Isaac Pitman and Sons, Ltd., 
Pitman House, Parker Street, Kingsway, London, 
W.C.2. Price 18s. 
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A Seven-Day Journal 


The Birthday Honours 


In the King’s Birthday Honours List, 
which was published on Thursday, June 9th, 
the following names appear. The Order of 
Merit is conferred upon Sir Robert Robinson, 
D.Sc., F.R.S., the President of the Royal 
Society. Knighthoods were conferred upon 
James Barr, senior partner of James Barr and 
Sons, Surveyors of Glasgow ; Mr. John Green, 
director of Thos. Firth and John Brown, Ltd., 
and chairman of the Central Conference of the 
Engineering and Allied Employers National 
Federation ; Mr. John Ernest James, chairman 
of the Lancashire Steel Corporation; Mr. 
Albert Edward MacColl, chief executive officer 
and departmental chairman of the North of 
Scotland Hydro-Electric Board ; Mr. Kenneth 
Raydon Swann, K.C., late chairman of the 
committees set up to consider the Designs 
and Patents Act, and Professor James Anderson 
Scott Watson, the chief scientific and agricul- 
tural adviser to the Ministry of Agriculture 
and Fisheries. In the Order of the Bath, 
Mr. C. B. McCormick, director of Armament 
Supply, the Admiralty ; Mr. W. G. A. Perring 
director of the Royal Aircraft Establishment, 
Farnborough, and Brigadier C. de L. Gaussen, 
late R.E., are created C.B. In the Order of 
St. Michael and St. George, Mr. H. Faulkner, 
the deputy Engineer-in-Chief of the G.P.O., 
becomes a C.M.G. In Order of the British 
Empire, the Rev. Robert Robertson Hyde, 
the founder and director of the Industrial 
Welfare Society, and Mr. Arthur Edgar Syl- 
vester, chairman of the British Gas Council, 
are created K.B.E. The C.B.E. is conferred 
upon Mr. A. H. Davies, the senior superinten- 
dent of Armament Research, the Ministry of 
Supply ; Mr. G. H. A. Field, director of research, 
the Aluminium Laboratories, Ltd.; Mr. C. 8. 
Franklin, M.I.E.E., consultant to Marconi’s 
Wireless Telegraph Company, Ltd. ; Mr. 
J. M. Ormston, director of Vickers-Armstrongs, 
Ltd.; Mr. R. B. Shepheard, chief surveyor of 
Lloyd’s Register of Shipping; Mr. R. M. 
Shone, secretary of the British Iron and Steel 
Federation ; Major F. W. Smith, chairman and 
managing director of the Enfield Cycle Com- 
pany, Ltd.; Colonel F. C. Temple, director of 
opencast coal production, the Ministry of Fuel 
and Power; Major A. H. 8S. Waters, V.C., 
chairman of the Advisory Committee on Sand 
and Gravel Workings, and Colonel W. Whitwell, 
chairman of the South Western Board for 
Industry. 


Retirement of Mr. John Austin 


CunaRD WHITE Star, Ltd., announces that 
Mr. John Austin, M.I.N.A., M.I.Mar.E., 
the company’s chief superintendent engineer, 
retired on superannuation on Saturday, June 
llth. Mr. Thomas McLaren, B.Sc., M.I.N.A., 
M.I.Mar.E., who has been Mr. Austin’s prin- 
cipal assistant, has been appointed to succeed 
him. Mr. Austin, who was born in 1885, 
joined the Cunard Steam Ship Company, Ltd., 
in January, 1912. During the first world 
war Mr. Austin had charge of the fitting-out 
of the first aircraft carriers, which consisted 
of railway and Isle of Man steamers. He was 
a member of the management committee of 
the Cunard National Aeroplane Factory at 
Aintree and superintendent of the Cunard 
engine works and the Cunard National Shell 
factory at Bootle. In 1918 Mr. Austin was 
appointed acting superintendent engineer and 
he was appointed chief superintendent engineer 
in March, 1919. In 1920 he was appointed a 
member of the Advisory Committee that for- 
mulated rules for the oil fuel burning on mer- 
chant ships. Immediately following the first 
world war he was responsible for the conversion 
from coal to oil-burning of several Cunard 
liners, including the first “‘ Mauretania.” He 
was also responsible for the re-engining of the 
‘Franconia ’’ and “ Ascania.’”” In 1928 he 
was a member of the conference of experts 
who sat under the chairmanship of the late 
Sir Aubrey Brocklebank, to decide the type 
of machinery and boilers best suited for the 





** Queen ”’ liners, the construction of which 
were then under consideration. In 1934, on 
the formation of Cunard White Star, Ltd., 
Mr. Austin was appointed chief superintendent 
engineer of the company. He was closely 
connected with the construction and engining 
of the “Queen Mary” and the “ Queen 
Elizabeth,” and it was largely on his advice 
that the ‘‘ Queen Elizabeth ” proceeded directly 
from John Brown’s yard at Clydebank in 
March, 1940, on her secret voyage to New 
York, when the customary speed trials had 
been replaced by extensive dock trials, carried 
out under Mr. Austin’s supervision. Mr. 
John Austin has made a notable contribution 
to British mercantile marine engineering and 
we wish him a long and happy retirement. 


New Trunk Road in South Wales 


To-pay, Friday, June 17th, Mr. James 
Callaghan, the Parliamentary Secretary to 
the Ministry of Transport, inaugurates the 
construction of a new trunk road _ near 
Merthyr Tydfil. The scheme, which will cost 
£200,000, is being put in hand by the Minister 
of Transport, Mr. Alfred Barnes, as a further 
measure to assist industry in the South Wales 
Development Area. Mr. Callaghan will cut 
the first turf near Pentre-bach House, about 
four miles from the centre of Merthyr Tydfil, 
on the Merthyr-Cardiff trunk road. The new 
road will serve as a by-pass to Merthyr Tydfil 
and Dowlais, passing mainly through open 
country. It will leave the Cardiff-Merthyr 
trunk road near Pentre-bach House, and run 
in a general north-easterly direction for about 
three and a quarter miles to join the Neath- 
Abergavenny trunk road, some 250 yards 
west of Dowlais top railway station. Here it 
will connect in due course with the proposed 
Merthyr northern by-pass, the design of which 
is in the preliminary stage. The new road, 
it is expected, will greatly improve commu- 
nication between the industrial development 
in the Taff valley and the heads of the valleys 
to the east. It will have a 22ft carriageway. 
Its construction will involve heavy earthworks 
through slag and colliery waste heaps, and the 
building of three railway bridges. The con- 
nections with the existing roads will be by 
surface roundabouts. The scheme was pre- 
pared by the consulting engineers, Messrs. 
Rendel Palmer and Tritton, and the contractor 
is Lavender McMillan, Ltd. Direct employ- 
ment will be given to about 200 men and the 
work will probably take about eighteen months 
to complete. 


Davey, Paxman and Co., Ltd. 


FoLtowine the recent retirement through 
illness of Mr. V. W. Bone, from the managing- 
directorship and Board of Ruston Hornsby, 
Ltd., Mr. Bone has also resigned from the 
chairmanship and the Board of the associated 
company, Davey, Paxman and Co., Ltd., 
of Colchester. Mr. H. Riggall has accepted 
the invitation of the board to become chair- 
man of Davey, Paxman and Co., Ltd., and Mr. 
P. A. Sanders, C.B.E., has accepted an invita- 
tion to become the deputy chairman of the 
company. At the same time the directors have 
elected Sir John B. Graves, C.B.E., to the 
board and he has been appointed managing 
director in succession to the late Mr. Edward 
Paxman, M.A. Sir John, who is a director 
of Ruston and Hornsby, Ltd., had had a long 
business career in India, where in addition to 
building up the large and successful business 
of Greaves Cotton and Co., Ltd., he held several 
Government appointments during the recent 
war, services in recognition of which he received 
his knighthood. It is-félt that Sir John’s 
wide experience and knowledge will be a great 
acquisition to the Davey, Paxman organisa- 
tion. Mr. G. W. Bone, the only son of Mr. 
Vv. W. Bone, we may recall, was recently 
appointed works director of Davey, Paxman 
and Co., Ltd. Mr. Bone took his honours 
degree in Mechanical Sciences at Cambridge 
University and after a period with Ruston 


and Hornsby, Ltd., and Rolls Royce, Ltd., and 
war service in the Royal Air Force, joined 
Davey, Paxman and Co., Ltd., three years ago. 


The International Tin Study Group 


THE fourth meeting of the International 
Tin Study Group opened in London on Tuesday 
last, June 14th. It is being attended by dele- 
gates and advisers from fourteen nations, and 
by observers from the United Nations, the 
Organisation for European Economic Co- 
operation, and the Tin Research Institute. 
Mr. W. G. Ferguson, a United Kingdom dele- 
gate, was elected chairman and at the opening 
of the meeting the delegates were welcomed by 
the Minister of Supply, Mr. G. R. Strauss, 
who referred to the great amount of physical 
damage caused by the war to the tin-producing 
industry. The process of reconstruction in 
the occupied territories, 8.E. Asia, he said, 
had been slow and it was only now that the 
tin-producing industry was getting back to 
something approaching its pre-war position. 
The production of tin, Mr. Strauss continued, 
played a major part in the economic life of 
those territories, and it was of the utmost 
importance that their recovery should not be 
jeopardised by unregulated action. That, 
he felt, was one of the reasons why the work 
of the Tin Study Group was so vital, and he 
had full confidence that its collective wisdom 
would produce constructive and fruitful results. 
The sessions of the Group are being conducted 
in private, but it is understood that a report 
will be issued at the end of the meeting. 


The Institution of Gas Engineers 


THE eighty-sixth general meeting of the 
Institution of Gas Engineers took place in 
the Great Hall of the Institution of Civil 
Engineers, London, on Monday and Tuesday, 
June 13th and 14th. This year the duration 
of the meeting was curtailed, as the Fourth 
Conference of the International Gas Union, 
of which the Institution is a founder member, 
followed on Wednesday, at the same place, 
and is being concluded, to-day, Friday. In 
his Presidential Address, Mr. E. Crowther, 
M.Eng., M.1.C.E., M.Inst.Gas E., dealt with 
the gap between the scientist and the engineer, 
which he said was too wide. The gas industry, 
Mr. Crowther went on to say, needed not so 
much research as a liaison staff in order to make 
it appreciate the implications of the work 
already done and to explain and clarify these 
to the plant designer and the engineer. For 
instance, since the Gas Research Board was 
formed a great deal of work had been done on 
many aspects of combustion and on the beha- 
viour of a variety of combustible gases and 
combinations of gases. In spite of that work, 
it had been left to the engineer to discover for 
himself, as a result of expedients forced upon 
him by exceptional conditions and shortages, 
that strict consistency of calorific value, com- 
position and specific gravity were not neces- 
sarily essential to good burner performance. 
Not only had he learned that burners of nor- 
mal types were more tolerant of an appreciable 
variation in any one of the properties of town 
gas than had been supposed, but more important 
still he had found that an enforced variation of 
one property might be compensated by a 
deliberate variation in another. Thus, the 
rigid standards at one time regarded as the 
chief criteria of good practice had lost much 
of their significance, and it had been found 
possible to meet peak demands and unusual 
situations of many kinds by the use of uncon- 
ventional plants and methods without which 
serious shortages of gas might have occurred. 
It is the lack of an interpreter of knowledge 
and not the lack of knowledge itself that has 
caused the engineer to reach a conclusion by 
trial and error, which when reached, and not 
before, he is able to recognise as a logical deduc- 
tion from the work of the scientist. For the 
fullest contribution to technical progress some 
closer. liaison between the engineer and 
scientist must be effected. 
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River Navigation in the Sudan 


since 


1898 


By ENGINEER REAR-ADMIRAL W. SCOTT HILL, C.B.E., M.I-Mech.E. 


No. 


INCE the status of the Anglo-Egyptian 
Sudan has recently been in the political 
picture it may be of interest to record the 
part that has been played under the Con- 
dominium in the development of water 
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FIG. 1—MAP OF THE NILE 


transport and river improvement south of 
the Egyptian frontier, since the defeat of 
the Khalifa. Only in the flood season, with 
the help of large bodies of men, can vessels 
of any size traverse five of the six Nile 


I 


cataracts, the first of which is at Assuan, 
though the sixth, the Shabluka, is navigable 
with little difficulty for several months of 
the year. Between Assuan and Halfa, 
between Kerma and Kareima in Dongola, 
and in Berber between the fifth cataract and 
the Shabluka, there is navigable water ; 
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orders on the Thames for a number of vessels, 
the first of which, the ‘“ Bordein,’’ reached 
Khartoum in 1871. This ship figures in the 
story of Gordon, is typical of the others, an: 
is now preserved as a relic at Khartoum. 
Built by Samuda, engined by Penn, on the 
general lines of steamers then plying on th: 
‘Thames, she was 130ft long, 20ft beam, and 
7ft in depth. Twin-cylinder engines drove 
side-paddles, and the safety valves of 
her rectangular boilers were loaded to 
3lb per square inch. The manhole door 
were secured externally by nuts and studs 
and the similar attachment of a plate 
made possible the speedy repair of shell 
damage to her sister ship, the “Safir,” 
carried out under fire by Chief Engineer 





FiG. 2—TWIN-SCREW GUNBOAT ‘SHEIKH’ AT ROSEIRES ON THE BLUE NILE 


but, to the south of the junction of White 
and Blue Niles, these rivers, with their 
tributaries, afford access to much of the 
country for the greater part of the year. 
Since the upper waters of the Nile are thus 
almost completely isolated from the sea by 
the cataracts—which are not “ waterfalls,” 
but “rapids,” in ordinary parlance—the 
type of craft and technique of navigation of 
the Upper Nile has developed without the 


Benbow, when Lord Charles Beresford 
was in command, and immortalised in 
cartoon and verse by Punch as “ The Man 
Who Mended the Boiler.”” Erected in Egypt, 
these craft with the aid of their own steam 
were forced through the cataracts, taking in 
some cases two seasons to reach Khartoum. 
One smaller steamer was brought across the 
desert in parts from Suakin. 

In later vessels side-paddles were replaced 





Fic. 3—BLUE NILE IN FULL FLOOD AT KHARTOUM 


contact and exchange of ideas that is normal 
in the case of sea-going transport. 

It is known that the Turks had steamers at 
Khartoum in the ’sixties, brought either in 
parts by camel from Suakin, or laboriously 
hauled through the cataracts, as later were 
the vessels of Lord Wolesley’s expedition. 
In 1869, however, in preparation for his 
second expedition, Sir Samuel Baker placed 


by stern wheels, as less-subject to damage 
from low banks and bends, from floating 
sudd, and from sandbanks. Baker had to 
remove the side-paddles of his steamer 
when forcing his way through the Zeraf. 
Wood was the only fuel, until rail communica- 
tion with Egypt was properly established, 
and regular deliveries became possible after 
Port Sudan had _ been * connected , with 
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Khartoum. For a time supplies of “ sunt,” 
a heavy timber, accessible near the river 
bank, was cut and~-stacked at convenient 
“ wood stations ’’ by colonies of Sudanese, 
mainly freed slaves from Omdurman, paid 
on a piecework basis. But, as wood supplies 
became not only inferior in quality, but more 
remote from the banks, more coal had to 
be imported, and some was always carried for 
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were an invaluable addition to Sudan 
river transport. Old craft were scrapped 
as new ones became available, while the 
‘* Bordein,”’ with her fifty years of historic 
service, became a museum piece. Before 
the coming of these new craft, the available 
fleet consisted of the remnant of Baker’s 
steamers; some stern-wheel gunboats 
from Lord Wolesley’s unsuccessful Gordon 





FiG. 4—SUDAN GOVERNMENT STEAMER ‘** TAHRA"’ 


an emergency. Any growth of young timber 
near human occupation is always devoured 
by goats, and until some protective method is 
devised recovery of timber supplies is not to 
be expected in inhabited districts. Losses of 
coal from frequent handling in transit, from 
high winds and pilfering, led to the use of 
hard Welsh briquettes, which, though costing 
more—then £5 a ton—did not deteriorate, 
and could be checked to native engineers 
by numbers—a great advantage. 

The nearest wood station was about 200 
miles south of Khartoum, whence 
quantities were brought for the troops 
and domestic purposes. For many years 
the old steamer “‘ Bordein”’’ and her sister 
the “Safir’? made regular trips with 
a miscellaneous tow of barges and hulks, 
and consumed about half the fuel 
handled in the round trip. For lack of funds 
it was not till 1906 that more economical 
craft could replace them, relief being brought 
about by the political situation in the 
following way. 

South of the swamps, on the west}bank of 
the White Nile, territory then known as the 
Lado Enclave had been leased to the King 
of the Belgians, and it was believed he 
intended to link the Nile with the Congo by 
rail, importing the material through Port 
Sudan and Khartoum. At Lord Cromer’s 
instigation, in order that the Sudan Govern- 
ment might be able to handle this material, 
and to avoid another flag appearing on the 
river, Egypt provided funds to purchase 
suitable river craft to carry it if required, 
without delay or risk of competition. On 
King Leopold’s death this lease expired, the 
Enclave became a part of the Sudan, and the 
railway was never built. But the old order 
of ‘make do and mend ”’ in the Steamers 
Department came to an end; new passenger 
steamers were erected at Halfa for the 
Assuan Halfa service, new tugs, steamers 
and barges at Khartoum, and one new vessel 
for the Dongola reach. 

Although designed with the special purpose 
of handJing railway material, these vessels 





ABOVE THE SHABLUKA 


relief expedition; the three large stern- 
wheel gunboats ‘“ Fateh,” “Nasir” and 
“ Zafir,’ which had been erected near 
Atbara for Sir Herbert Kitchener’s 
campaign of 1898; three screw gun- 
boats, by Yarrow and Thornycroft, also 
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drawing less than 2ft, was able to make an 
early trip up the Sobat, to Gambela in 
Abyssinia, and return with a small but 
valuable cargo of coffee. It was on one of her 
trips that General Gatacre, of South African 
fame, wearying of her slow progress upstream, 
went ahead on foot and disappeared. 

Until more vessels became available, a 
large fleet of sailing craft, taking advantage 
of the north wind prevailing in the winter 
months, left Khartoum each autumn, with 
supplies for garrisons and posts in the south, 
returning with the current when the wind 
ceased—a tedious and uneconomic form of 
transport. Postal communication with the 
Bahr el Ghazal was maintained for the 
greater part of the year by three steel launches 
with Gardner engines, which in spite of 
native handling and many adventures, gave 
years of useful service. 

The small stern-wheelers were used for 
administration, for sudd-cutting, or, with 
barges lashed alongside, for transport. Since 
every available craft was needed during the 
flood season, it was usual as the river fell, 
to beach one or more steamers, remove and 
overhaul the ehgines, repair or rebuild the 
hull as necessary, ready to launch or float 
off on the rise the following year. 

The hulls of the boats of expedition days 
were usually of jin plate. But on rebuilding 
fsin plate was usually adopted. In course 
of service, sandbanks, rocks and collisions, 
damaged or punctured the hulls, and tempo- 
rary repairs with cement boxes were made, 
until the number of repairs and general con- 
dition compelled complete rebuilding. 

The large stern-wheelers could handle 
four laden barges—about 50 tons each—in 
the strongest current, and were invaluable 
in Kitchener’s campaign—so dependent on 
supplies from the rear—but the screw 
gunboats, one with tunnels, two with flaps, 
were a disappointment, and generally unsuit- 





Fic. 5—CuT SUDD BEING PULLED AWAY 


erected for the same expedition (Fig. 2); 
and a number of double-deck barges; a 
number of sailing boats—dahabiehs, 
gyassas and nuggars—built either in 
Egypt or the Sudan; and the __ boat 
which General Marchand had _ carried 
to Fashoda in sections and afterwards 
abandoned. This, fitted with a stern wheel, 
driven by an engine made from two old 
traction engines found at Omdurman, and 


able for Nile conditions once the fighting was 
over. Their propellers were unable to grip the 
water on starting, as a paddle does. It is 
said that Kitchener, who hoped to use them 
to tow barges as well as fire their guns, sent 
off the first one completed with barges already 
troop-laden lashed alongside. On leaving 
the bank she drifted downstream, moving 
him to tears, and other expressions of his 
feelings. After the occupation, as warships 
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proper, they became guardships at Khartoum, 
Mongalla and Roseires, and were duly 
respected for their guns and warlike appear- 
ance. Similar gunboats flying the White 
Ensign were in use on the Yang-tse, where, 
however, they were “ showing the flag,” and 
not expected to serve as transports. 

The two-masted sailing gyassas, apparently 
a variant of the Maltese “‘ dghaisa,” are of 
Mediterranean origin, but the single-masted 
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steamers and she was used by the Governor 
of Berber Province until relieved by a new 
steamer in 1909. The writer brought her 
through the Shabluka against the flood on 
her last voyage, when, to pass the stiffest 
part of the rapids, a head of steam of “ half 
a pound ”’ was necessary, and was maintained 
with difficulty. 

With these modified or rebuilt craft, all 
water transport, Government or commercial 





Fic. 6—‘** LANDING ** 


nuggars differ from those depicted on 
Egyptian monuments, only in the use of iron 
nails in place of wooden pegs, and sometimes 
hempen ropes in place of those of palm leaf. 
Numbers of these nuggars were built at 
Khartoum North Yard, using pieces of rough- 
hewn “sunt” rabbetted together with 6in 
nails, with spreaders at deck level, but no ribs 
or keel. This structure enables them to 
bump on to sandbanks, &c., without per- 
manent deformation, any resulting leak being 
plugged with old rags—always carried for 
that p " 

After the fall of Omdurman, Kitchener 
placed Engineer Commander E. E. Bond 
(later C.M.G., D.S.0.), who had erected the 
steamers at Atbara, in charge of all gunboats 
and water transport, and the shell-damaged 
remains of the Omdurman workshop and 
dockyard, with the title of Director of 
Steamers and Boats Department, an office 
he held till his retirement in 1913. He was 
responsible for all maintenance, new building, 
and the many improvisations necessary to 
make the river transport a going concern. 
This department existed as an independent 
unit until the Sudan Railway had extended 
to the South of Khartoum, when it was 
decided to absorb it in the Sudan Railways, 
which was done in 1916. 

At an early date the Omdurman base was 
moved to Khartoum North—opposite to the 
Palace—and other bases were set up at 
Halfa and Merowe for these isolated reaches. 

Passage through the cataracts was only 
made on rare occasions, except for the 
Shabluka or Sixth, which is still navigable 
with some difficulty, even when the Nile 
nears its lowest. But it was a necessity if 
the railway was ‘“ washed out” between 
Berber and Khartoum—an annual event 
until culverting was completed. 

An uncompleted steamer was found at 
Omdurman, after the Mahdi had been de- 
feated, and already named “ Tahra,” or un- 
defiled—(Fig. 4), since no infidel had shared 
in her erection. She was similar to Baker’s 





PARTY AND SHEEP ON SUDD 


was carried out, the Government withdrawing 
when traders provided their own vessels. 
An all-the-year-round service to the limit of 
White Nile navigation at Gondokoro and 
Rejaf was maintained, and, as the flood per- 
mitted, to Roseires on the Blue Nile, to Wau 
in the Bahr el Ghazal province, and to 
Gambela on the Sobat. 

The river to Wau is practicable for only a 
few weeks in the year, and the substantial 
garrison then maintained there was other- 
wise isolated, except for a short period when 
the swamps were dry enough for land travel. 

A fleet of vessels was therefore sent each 
year to wait the rise at the junction of the 
Ghazal with the Nile, or as far beyond as 
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Sudd blocks on this river were 


possible. 
frequent. 

After the settlement of the Fashoda 
incident with France in 1898, the sud 
problem appeared in the White Nile, tl.c 
river being badly blocked in the 300-mile 
swamp south of that place, since named 
Kodok out of deference to French sensitive. 
ness, and Kitchener sent a party wit!) 
steamers under Colonel Peake to investigatc 
it and deal with it. Such blocks must have 
occurred periodically in history, and becom» 
clear again by natural means. For example, 
Sir Samuel Baker, on his first journey sout), 
in 1861, found no obstruction, but, on his 
next, as recorded in “ Ismailia,” the White 
Nile was impassable, and an attempt to 
by-pass it through the Zeraf failed and cause: 
a year’s delay. The following year, taking 
advantage of a small rise in level, he got 
within sight of the Zeraf’s southern junction 
with the main river before being stranded, 
and then, with his fever-stricken party of 
1000 men, he dammed the river behind him 
and forced his way through. On returning 
north again, he found the river open, as it 
apparently remained until the latter part 
of the Khalifa’s rule, not long before 
Kitchener’s advance. 

Colonel Peake reported the river choked 
in no less than fifteen places, and was able 
to clear fourteen sufficiently for navigation. 
An attempt to clear Block XV, however, 
which cut out 30 miles of the main Nile, was 
not made until 1904, as lightly loaded craft 
could by-pass it through a chain of lagoons 
in the swamp, which were clear of papyrus 
(Fig. 5). 

Papyrus forms the bulk of the sudd 
in the White Nile, grows to a height of 12ft 
or more in about 3ft of water, less luxuriously 
in shallower places, and not at all in greater 
depths—probably prevented by wind and 
current from maintaining itself. Its massed 
roots, which will almost bear a man, have no 
connection with the bottom, but are some- 
times bound together by convolvulus, and 
were found firm enough to use as a tem- 
porary wood fuel depot, or to give the sheep 
carried for food arun “ ashore ”’ (Fig. 6). 

From the character of its growth, and the 
distribution of other vegetation, it is possible 
from the deck of a steamer to detect the 
line of the true river through an old-estab- 
lished sudd block. 


(T'o be continued) 


British Electrical Power Convention 
No. I 


A 'T the opening meeting of the British 
44 Electrical Power Convention in Torquay 
on Wednesday, June 15th, the Presidential 
Address was delivered by the Lord Citrine. 
Abstracts from Lord Citrine’s address are 
reproduced below. 

A Presidential Address to a conference of 
this character cannot possibly traverse the 
wide range of subjects in which the delegates 
are interested. At the best I can only glance 
at such subjects as are of common concern. 

This is an Electrical Power Convention 
and as the body with which I am connected— 
the British Electricity Authority—are con- 
cerned primarily with the generation and 
transmission of electricity, it would seem 
appropriate that I should refer broadly to 
their work during the past twelve months. 
T cannot submit anything in the way of an 
annual report as that must first be presented 


to: Parliament, and I must concentrate on a 
few features only. 


FINANCIAL PROBLEMS 


One of the earliest duties of the British 
Electricity Authority was to fix tariffs 
for the bulk supply of electricity to the Area 
Boards. An interim tariff was, therefore, 
devised prior to the vesting date, and the 
first tariff notice was published at the begin- 
ning of April, 1948. The bulk supply tariff 
was based on the principle of a uniform tariff 
for the whole of the country, to which was 
added a sum varying by areas in relation to 
the cost of coal in such areas. 

The tariff was brought in by two stages. 
During the year 1948-49 it was subject to 
regional discounts and surcharges which 
brought the charges to each Area Board to the 
approximate amounts paid in that area prior 
to vesting date. For the year 1949-50 
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they have been halved, and as from April 1, 
1950, the discounts and surcharges will dis- 
appear and the uniform tariff will be in 
operation. 

The prospect of losses, announced at the 
vesting date, of several million pounds on 
the operation of some 150 undertakings, was 
not exactly cheering to the British Electricity 
Authority and the fourteen Area Boards. 
It had been the policy of the Government, 
in an effort to keep down the cost of living, 
to refuse permission to raise tariffs during 
the war years, if there were reserves upon 
which the undertakings could draw. The 
new Boards were faced not only with greatly 
increased operating costs, but with the 
depleted reserves resulting from this policy. 
Action was consequently taken to adjust the 
charges in these localities. 

Agreements with the industrial consumers 
usually contain a coal clause, which provides 
for an increase in the tariff proportionate to 
the increase in the cost of coal. Few such 
arrangements exist for adjusting domestic 
tariffs, and domestic consumers were thus 
being partially subsidised by industry. It 
is not generally realised that domestic con- 
sumers were actually receiving electricity 
cheaper, on the average, than before the war. 
(The average price per unit in 1938-39 was 
1-598d. and in 1946-47, the last completed 
year prior to the passing of the Electricity 
Act, 1-415d.) It became necessary to raise 
the running charge to urban domestic con- 
sumers to a minimum of 0-75d. per unit, 
but it was felt equitable to reduce the flat 
rate charges to rural domestic consumers to 
approximately 6d. per unit, wherever this 
was economically possible, as against the 
much higher charges which existed in many 
cases. 

One of the duties of the Electricity Boards 
is the simplification and standardisation of 
methods of charging for supplies, and four 
Committees have been at work dealing with 
industrial, commercial, domestic and rural 
tariffs. Many hundreds of different tariffs 
were in operation before the vesting date 
and many attempts were made by Committees 
and conferences to get a common basis for 
general application. The problem facing 
the Retail Tariffs Committee of the British 
Electricity Authority is thus not a simple 
one, but substantial progress has been made 
and it should be possible to announce, in 
the near future, the principles of the domestic 
tariff for substantially universal application 
in method if not in actual amount. 

The accounts for the first year’s financial 
and commercial operations are now in process 
of compilation. Preliminary information 
seems to indicate (largely owing to the increase 
in tariffs not being made until the year 1948 
was well advanced) that the surplus of 
revenue will be a narrow one. 


PowER FOR PRODUCTION 


The effects of shortages and restrictions 
upon an expanding industry such as the 
electricity supply industry are particularly 
onerous. Notwithstanding all handicaps 
the demand is steadily increasing, and there 
is no sign whatever of saturation point being 
reached. The figures for electricity generated 
during the first five months of 1949 show that 
we are now producing more than twice as 
much current as in 1938. 

It is plain that great capital developments 
must be undertaken, and the British Elec- 
tricity Authority contemplate spending 
£400,000,000 on this in the next five years. 
We urgently need more power stations and 
the British Electricity Authority are con- 
stantly making the utmost efforts to secure 
this. We are faced with the position that 
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over one-third of heavy electrical generating 
machinery, boilers and plant is being 
exported. 

This raises a high question of policy, 
involving considerations which I can only 
glance at here. The ability of the industries 
of our country to meet ever-growing com- 
petition in the export market is inseparably 
bound up with the provision of adequate 
supplies of electricity to enable more efficient 
production to be achieved. There is a close 
relationship between the cost of the product 
and the power resources available per worker. 

The claims on manufacturing capacity 
in this country as between plant for power 
stations and goods for export are therefore 
complementary rather than competitive, 
and an improvement in the supply of elec- 
tricity will be reflected in the exports to the 
ultimate overall advantage of the country. 
Despite the recognition of the palpable need 
for maintaining exports, I have many times 
heard concern expressed at the exceptionally 
high rate of exports of heavy plant. There 
is a feeling that it is not sound policy to 
deprive British industry of an adequate 
supply of electricity by exporting too large 
a proportion of heavy generating plant. This 
is accompanied by the reflection that we are 
equipping our potential competitors in the 
international field for a struggle which may 
come at a time when our own industries are 
at a comparative disadvantage, owing to 
a lack of generating capacity and electrical 
equipment. 

In the first report of the London Conference 
of the Anglo-American Council on Produc- 
tivity in November, 1948, it was stated that 
“a rising trend of mechanisation and utilisa- 
tion of power is essential to a British economy 
of expanding scope and magnitude. While 
sharp limitations now are imposed upon 
Britain’s ability to increase mechanisation 
and power as a result of the war years and 
the subsequent shortages, every possible 
measure should be taken by both industrial 
management and Government not merely to 
maintain the present level of mechanisation, 
but also to increase the power and modern 
tools available to British workers.” 

From this it is apparent that the prospect 
of our country becoming economically self- 
supporting by the time that Marshall Aid 
is exhausted in 1952 depends more than 
perhaps on any other single factor on the 
extent to which generating capacity can be 
increased. 

This handicap on the industries of the 
United Kingdom is likely to be still further 
increased, in comparison with the United 
States, if the vigorous advocacy in the 
technical Press of America for still more 
adequate electrical equipment for that 
country’s industries is brought to a successful 
conclusion. In the year 1948 the manufac- 
turers of the United States were able to put 
at the disposal of the electricity supply 
industry a net increase in generating capacity 
totalling 2646MW. This additional capacity, 
large as it is, is evidently regarded as very 
disappointing, and in the words of the 
Electrical World, it is hard to reconcile with 
the 3790MW added in 1925. The estimated 
increase in capacity for the year 1948 was 
4012MW. But to quote the same journal, 
the substantial growth in installed capacity 
indicated at the beginning of the year did 
not materialise. Undismayed by this, how- 
ever, it is planned to increase capacity during 
the year 1949 by 6177MW. 


PowER PLANT SHORTAGE 


The shortage of steam generating plant 
is extremely serious, and if the winter of 
1949-50 is a really severe one, in the absence 
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of load spreading we should still be some 
2000MW (sent out) behind the potential 
demand. 

After various revisions [to the generating 
plant programme] had been suggested, the 
Government finally decided, in December, 
1947, against the advice of both the Central 
Electricity Board and the British Electricity 
Authority, to cut the programme down to the 
following revised table :— 


1948 ... 1150MW sent out 
1949 ... 1600MW 

1950 ... 1500MW ,, 
eee 1500MW , 


The plant capacity is given in MW sent out 
in every case, i.e., the total installed capacity 
of the plant less approximately 5 per cent 
for the current consumed in and about the 
generating station. This is not a precise 
definition, but it is sufficient for my purpose. 

The figures for 1948 and 1949 proved to 
be far beyond the capacity of the manufac- 
turing industry and it is evident to the 
British Electricity Authority that there is 
no hope of overtaking the shortage, even by 
1953, unless existing capacity can be raised 
by at least 1690MW in 1951 and 1790MW in 
1952. 


MANUFACTURING RESOURCES 


It may be asked, ‘‘ Can the manufacturing 
industry, consistently with its export obliga- 
tions, provide the boilers, tubes, pipes, turbo- 
alternators, switchgear and transformers at 
the speed and with the cohesion that the 
programme requires? Can the civil engi- 
neering work expand sufficiently and be able 
to keep in phase with this large demand ? 

As is well known, the British Electricity 
Authority do not manufacture electrical 
plant of any kind, although they have powers 
to do so under the Electricity Act, 1947. 
Those powers have been interpreted as pro- 
tective in character, to be used only in 
circumstances where no other alternative 
could reasonably assure a supply of plant 
on satisfactory terms and conditions. The 
supply of generating capacity is consequently 
almost entirely dependent on the civil 
engineering firms and the manufacturers of 
the various kinds of heavy electrical plant. 

The supply of turbo-alternators during 
the current year has been more than adequate 
to meet the requirements of the British 
Electricity Authority, due in some measure 
to the civil engineering work not keeping 
pace with the rate of manufacture of such 
plant. This, in turn, was due to shortage of 
labour and the lack of adequate steel alloca- 
tions in earlier years, resulting from decisions 
made long before the industry became nation- 
alised. It is anticipated, however that even 
in the case of those turbines which will be 
stored, they will, nevertheless, be erected 
by the time the boilers are ready to steam. 

Every credit must be given to the manu- 
facturers for the great efforts that they have 
made to expand their capacity in recent 
years, and this will, it is hoped, increasingly 
show its effect. The problem of securing an 
adequate supply of all plant and particularly - 
boilers, tubes and pipes continues to be a 
serious one. It may indeed prove to be the 
greatest obstacle to surmount in constructing 
our power stations and supplying the country 
with the electricity which is so urgently 
needed. It may be possible to find alternative 
sources of certain items in short supply to 
supplement the efforts of the producers of 
boiler plant, and this is being explored. 

Whilst all possible steps are being taken, 
and will continue to be taken, to standardise 
and rationalise designs and lay-outs of 
stations, the fact remains that a large part 
of every station is, of necessity, “ tailor- 
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made ”’ and each station has many individual 
characteristics. 


PoWER STATION SITES AND AMENITIES 


Experience has shown three major require- 
ments. The first is the necessity of having 
a clear field for planning ahead as far as 
possible, and of being assured that such 
plans will not be subject to any substantial 
variation. The second necessity is for an 
adequate supply of capital, labour and 
materials to be allocated to the industry, and 
the third, for the utmost efforts to be made 
with the production of plant and especially 
of boilers, tubes and pipes to enable the 
programme to be carried out cohesively. 

As to having a clear field for planning, 
it would seem that the obstacles in the way 
of the siting of electric generating stations 
are increasing. Nowadays it is coming to 
be regarded as impossible to build a power 
station anywhere without encountering the 
opposition of well-intentioned, public-spirited 
citizens and bodies who are obsessed with the 
evils of emissions from chimneys, vapour 
from cooling towers and the spoiling of 
amenities. The talk of emission from 
chimneys can be greatly exaggerated, and 
whilst it is natural that the greater concen- 
tration of these from power stations should 
attract attention, little is heard of the much 
greater pollution of the atmosphere caused 
by chimneys of factories and the myriad 
chimneys of domestic dwellings. 

It is the steadfast policy of the British 
Electricity Authority to support smoke 
abatement and avoid pollution of the atmo- 
sphere, and the spread of electrification is, 
in itself, one of the greatest factors in the 
reduction of smoke. The preservation of 
amenities, too, is naturally ever present in 
the minds of those responsible for the siting 
of the stations, and every effort is made to 
preserve amenities of every kind. 

Power station sites have to be located not 
only with this in mind, but with considera- 
tions of national defence, avoidance of dis- 
turbance to flying in the vicinity of aero- 
dromes, avoidance of disturbance to future 
coal workings, the effect on fisheries and 
other interests in the use of river or estuary 
water for cooling, and the proximity of nation- 
al parks, ancient monuments and wild life 
reservations. The consultations that are 
now necessitated before a power station can 
be built seem to be more lengthy than ever. 
Some sense of realism, both from the point 
of view of the necessity to erect the power 
station as speedily as possible, and the 
economic consequences of the provision of 
elaborate and costly plant for dealing with 
chimney emissions will have to be considered. 
If we are forced to build power stations many 
miles away from the actual load centres 
they are designed to supply, the increased 
cost of supply is bound to be considerable. 

The capital costs of building generating 
stations are at least two and a half times as 
high as they were before the war, taking a 
fair average, and in some cases very consider- 
ably more. These costs must ultimately be 
covered by the tariffs charged, unless they 
can be spread over a vastly increased sale of 
electricity. The addition of something of the 
order of £1} million for the cost of gas washing 
in @ comparatively modest-sized power 
station, such as Bankside, may seem not to 
matter very much, but everyone should be 
reminded that the tariffs charged must 
eventually cover the costs in which the 
industry is involved. 

To put power lines underground instead 
of overhead, as is so often recommended, 
means, for 132-kV double-circuit lines, an 
increase of cost per mile from approximately 
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£7500 for overhead lines to £60,000 for 
underground cables, and in some situations 
where the terrain is difficult very much more. 
These are factors which the B.E.A. must 
take into account, while always being con- 
scious of the need for the preservation of the 
natural beauty, which Great Britain so 
abundantly possesses. 


EMERGENCY Errort NEEDED 


I would be doing less than my duty if I 
did not voice the disappointment which 
is felt by the British Electricity Authority 
at the tendency for actual commissioning 
dates to slip into later periods than those 
which have been settled comparatively 
recently, after full consultations with manu- 
facturers. We all appreciate that there are 
many reasons for this, some of them com- 
pletely out of the control of the individual 
manufacturer. Incorrect spreading of the 
manufacturing load amongst individual firms, 
which is a legacy of the pre-vesting date 
period, and difficulties in respect of labour and 
materials are amongst these, but we are 
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taking steps, wherever possible, to rectify 
these matters. 

It has been decided that the British Elec- 
tricity Authority will be responsible for the 
progressing duties which have been under- 
taken by the Ministry of Supply and th: 
Ministry of Works since early 1947, in the 
provision of our power stations. I should 
like to pay a tribute to the assistance which 
the industry has received from those Ministries 
and from the Heavy Electrical Plant Com- 
mittee. I am glad to say that whilst the 
detailed responsibilities have now been taken 
over by the British Electricity Authority 
we shall continue to maintain a close liaison 
with them, and I am sure that we may look 
forward to a continuance of the invaluable 
support that they have given to us. 

I should not like to lose this opportunity 
of appealing to all our friends on the manu- 
facturing side to do their utmost to assist 
in achieving the results we require, and | 
think the importance of the matter is so 
great that, where necessary, extraordinary 
measures should be taken in this connection. 


(To be continued) 


Hanover Technical Fair 


No. II—(Continued from page 644, June 10th) 


MacHIneE Too. Exuisits 

OST of the well-known firms of the Western 

Zones of Germany were represented in 
the machine tool section of the Hanover 
Technical Fair. No very large machine tools, 
such as before the last war were always a 
feature of the Leipzig Fair, were on view. 
We learned that, although there is an over- 
whelming demand for such large machines in 
almost all countries, the original German 


which will serve to show the general trend 
of development. 


One of the largest planing machines was 
that shown by Adolph Waldrich, of Coburg, 
which operates hydraulically. Its general 
appearance is indicated in the accompanying 
engraving (Fig. 5). The bed, which houses the 
hydraulic driving cylinder, is of heavily ribbed 
construction with recessed holding-down bolts. 





FiG. 5—HYDRAULICALLY OPERATED PLANING MACHINE—WALDRICH 


builders, such as Schiess, of Diisseldorf, and 
Waldrich, of Siegen, are not able to construct 
them for the lack of suitable machinery and 
crane facilities in their dismantled shops. 
But the skilled staff and workmen are mostly 
employed in new and rebuilt factories and in 
due course will make their contribution to the 
machine tool output. 

In the following article we have chosen 
one or two of the more interesting exhibits, 


It carries two broad vee-form guide-ways, 
which are well lubricated and are designed to 
support the table throughout its entire length 
in all positions. The bed is of a stiff box- 
form with a closed base, the upper surface 
being provided with deep T-slots. At the 
front end of the bed there is a receptacle for 
receiving swarf. The column is of strong box 
construction, and is so dimerisioned as to with- 
stand severe bending and torsional stresses. 
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The cross slide, which carries two tool holders, 
and the side slide below it, are so designed 
and supported as to resist distortion even with 
the most powerful planing stroke. The raising 
and lowering of the slides is carried out by 
an electric motor. Independent automatic 
hydraulic feed and quick movement of the 
slides is provided for and the table is con- 
trolled by a single hand lever. 

The hydraulic pump unit, with its driving 
motor, is housed in a covered and ventilated 
casing at the end of the planer. The efficiency 





Fic. 6—-HIGH-DuTy GEAR CUTTING MACHINE—STAEHELY 


of the hydraulic pump unit is given as about 
83 per cent, which, it is claimed, gives according 
to load a 60 to 100 per cent higher performance 
than that of a planer operated on the Ward- 
Leonard electric principle. Even under heavy 
loads the oil, we understand, remains com- 
paratively cool and does not exceed a tempera- 
ture of 50 deg. Cent. 
The range of planers built by the firm in- 
‘cludes seven single column and seven double 
column planing machines. The model illus- 
trated has a planing width of 800mm, a plan- 
ing height of 700mm, and a width of table of 
710mm. The horizontal feeds are from 0: 2mm to 
10mm, and the vertical feeds from 0- 1mm to 
5mm per stroke. The hydraulic drive is 
designed to give a cutting force of 3000kg. 
For normal working the cutting stroke may be 
varied from 6m to 42m per minute, and the 
return stroke from 8m to 60m per minufe. 
With a higher powered motor and running 
speed for the pump unit, higher cutting and 
return speeds can be used, varying from 10m 
to 75m per minute. The machine can be used 
for planing work with lengths from 2000mm 
to 3000mm. 
Another machine which attracted attention 
was a new high-duty gear cutter, shown by 
Maschinenfabrik Rudolph Staehely, of Wupper- 
tal-Nachstebreck. As our illustration, Fig. 6, 
shows, the worktable is horizontal and is furnished 
with a vertical movement, while the spindle 
carrying the hob is horizontal. Both are 
housed in large bearings and it is claimed for 
the construction that the well-supported cutter 
spindle and the firm worktable permit heavy 
cuts and high cutting speeds to be used. 
Cutters and hobs up to a diameter of 180mm 
can be employed and the machine is designed 
80 that the cutters can be run in either direc- 
tion, All control levers are conveniently 
placed for easy operation and the cutting speed 
and the feed are indicated on dial instruments. 
Setting up the machine is simple, as adequate 
means are provided for an easy change of the 
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necessary gear wheels needed for the cutting 
of plain spur wheels and skew gears. 

The machine is dimensioned to take wheel 
blanks up to 500mm diameter and 250mm 
wide. The main driving motor is a 4-kW 
machine, while that for the hydraulic pump 
is a 1-1-kW unit. There is also a motor of 
0-5kW for the quick movement and 0-15kW 
for the coolant pump. 

One of the larger machine tool exhibits 
was that of the Gebruder Heller Maschinen- 
fabrik, of Niirtingen, Wiirtemburg. This 

specialises in the 
design and construction 
of machines for metal 
boring, milling and 
sawing. An example 
of the firm’s special 
boring machines shown 
was a four-headed unit 
with hydraulically oper- 
ated drive and clamping 
clutches for turning 
and boring. Besides 
making these special 
purpose machines by 
line production meth- 
ods, the firm specialises 
in hydraulic equipment 
of all kinds for machine 
tool operation. On the 
stand, column drilling 
machines and gang col- 
umn drilling machines 
were on view. The range 
of milling machines 
was represented by a 
horizontal production 
milling machine of box- 
column construction, 
driven by a 30 hp. 
electric motor. 

Among the various 
types of power sawing 
machines exhibited we 
noted a new design of 
4}in diameter automat- 
ic sawing machine for 
the quick production of 
steel discs from round 
bar material. Examples of the Heller saw- 
sharpening machines were also on view. 

A wide range of power presses was displayed 
on the stand of Robert Berninghaus and Séhne, 
of Velbert, Rhineland. 

Many of the exhibits came from makers of 
machine tools in the Western part of Germany, 
but there were also a large number of exhibits 
from machine tool firms in Berlin. 


Some AvTOMOBILE ExHrsITs 


As already mentioned in our first article, 
the automobile industry exhibits at the 
Hanover Fair were numerous and of a high 
order and the traffic on the ‘ autobahn” 
and other roads and the large number of cars 
at the Fair all bore tribute to the revival of 
motor transport in Germany. 

To engineers one of the most interesting 
vehicles was a new Mercedes-Benz type 170D 
ear, which is fitted with the new 1-7 litre diesel 
engine (Fig. 7). This unit has been developed 
from the 1-7 litre petrol engine, both engines 
being of the four-cylinder pattern, with many 
parts in common. The firm’s precombustion 
chamber principle with direct injection is 
adopted, which is claimed to be very suitable 
for all classes of fuel and widely differing 
speeds and loads. The cylinders have a bore of 
73-5mm and a stroke of 100mm. The com- 
pression ratio is 19: 1 and 38 b.h.p. is said 
to be developed at 3200 r.p.m. The cooling 
system is provided with a thermostatic control. 
Starting in cold weather is simplified by the 
use of a heating plug in the precombustion 
chamber, which is worked from the 12-V 
battery and starting system. 

The car has a good performance on level 
stretches, a speed of 100km per hour having been, 
we understand, recorded, and the fuel consump- 
tion of diesel oil is said to be 6-5 litres per 
100km. 

Another transport diesel engine of interest 
was an air-cooled unit made by the Kléckner- 
Humboldt-Deutz A.G. of Cologne. Air cool- 
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ing has been applied to two engines for trans- 
port work, with outputs of 50 h.p. and 75 h.p. 
for the four and six-cylinder models and to 
another type designed to develop 75 h.p. and 
110 h.p. in four and six-cylinder models, when 
running at a speed of 2250 r.p.m. The injec- 
tion system incorporates the Deutz turbulence 
chamber. A heating plug is provided for 
starting. A fuel consumption of 0-41 lb of 
oil per b.h.p. is claimed. An engine-driven 
blower of the axial-flow pattern is built on 
to the engine and air is lead to the cylinders 
by a special manifold. The blower drive is 
by twin V-belts with a hydraulically damped 
jockey pulley. Should the blower fail, a 
warning signal indicates the fact to the driver. 
It is stated that the engine can be started 
without auxiliary means within a range of 
temperatures from minus 40 deg. Fah. to plus 
140 deg. Fah. Several of these new engines 
were shown installed in vehicles designed 
and made by the associated firm of Magirus, 
of Ulm. 

Among long-distance vehicles and many 
types of trailers shown mention may be made 
of an omnibus-train constructed by the 
Gaubschat Fahrzeugwerke, of Berlin, Neukéln, 
which is being used with success on the “ auto- 
bahn” roads and for city transport. It consists 
essentially of two large buses, of which the 
bodies are joined together by a flexible con- 
nection, giving free access between the for- 
ward and rear vehicles. The two chassis are 
joined by a ball-jointed linkage giving four- 
wheel steering on each bus. The total length 
of the road train is 21m, its breadth 2-5m. 
Its turning radius is only 8m. In a tour of 





Fic. 7—38-H.P. AUTOMOBILE ENGINE— 
MERCEDES - BENZ 


Hanover we noticed that the vehicles are 
remarkably easy to mancuvre in compara- 
tively narrow streets, and free from undue 
vibration, particularly in the trailing portion. 
In some of the newer vehicles now on order 
for the Reichbahn and other transport under- 
takings buffet and sanitary fittings are to be 
included. In the front vehicle provision is 
made for thirty-six seats and ten standing 
places and in the rear vehicle the numbers are 
forty-six and ten respectively, making a total 
of 102 persons carried. 





In these two short articles it has only been 
possible to outline in brief the scope of the 
Hanover Technical Fair, which this year was a 
still greater success than the previous two 
Fairs. . There is now no doubt that Hanover 
has taken its place among the important trade 
Fairs of Europe and it seems likely that next 
year the international character of the Fair 
will be emphasised. 


———_——_ 


RapDaR AIDS TO MARINE NavicaTion.—We have 
received a copy of the recently revised booklet 
(AG772) on Marine Radar, published by the British 
Thomson-Houston Company. This booklet con- 
tains general information on the design, installa- 
tion, operation and performance of the marine 
radar equipment manufactured by the B.T.-H. 
Company and marketed in the U.K. by Dobbie 
McInnes, Ltd., Glasgow, S.W.1. 
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Karapiro Power Station, New Zealand 


No. Il—(Continued from page 637, June 10th) 


GENERATORS 
T the time of installation the three main 
generators were the largest water-turbine- 
driven machines built in Great Britain, both in 
electrical output and in physical size. .Some 
impression of their size may be gathered from 


slots and is of the two-layer, diamond-coil type, 
all the coils being duplicated and interchangeable. 
The coils are formed, completely insulated, and 
tested before being placed in the slots. Each 
coil consists of a single turn made up of a number 
of copper strips in parallel, each strip insulated 





Fic. 11—STATOR UNDER CONSTRUCTION, SHOWING AIR COOLERS AND HEATER PIPE WORK 


the fact that each has an overall diameter of 
34ft* and weighs 330 tons. 

Each generator has a rated output of 
30,000kW (33,333kKVA) at 0-9 lagging power 
factor, 11kV, three-phase, 50 c/s. The sets 
are connected through step-up transformers to 
the 110-kV transmission system, and are 
capable of an output of 16,000kVA at zero lead - 
ing power factor for line charging. Although 
the normal speed is 166-7 r.p.m., the rotors are 
designed to withstand a maximum overspeed 
of 410 r.p.m. 

The generators are of the “ umbrella ” design, 
having a thrust bearing and guide bearing imme- 
diately below the rotor, but no guide bearing 
above the rotor. This arrangement has several 
advantages over the earlier one in which there 
are two guide bearings and the thrust bearing is 
above the rotor; among these advantages 
are easier access to the rotor for inspection or 
dismantling, lower overall height (which permits 
@ lower height of station), a simpler lubrication 
system and lower bearing losses. 

In many respects the construction of the 
generators follows established practice. The 
stator frame (Fig. 11) is built up of welded 
steel plates and is made in four parts for ease 
of transport. The joints between the frame 
sections are heavily flanged internally and held 
together by a number of short bolts and each 
joint is dowelled. The stator core is built of 
silicon-alloy laminations punched in segments, 
each segment being secured by a half dovetail 
notch in its two outer corners engaging with a 
corresponding “ dovetail’? bar welded into 
the stator frame. To ensure.adequate tightness 
the core stampings are clamped between heavy 
steel end plates bolted to the frame. Steel 
fingers welded to the core end plates transmit 
pressure to the teeth, assisted by heeling screws 
in the end plates. The ventilating ducts 
through the core are formed by rectangular 
steel spacing bars securely welded to the 
adjacent core stampings, which are of heavy 
gauge. 

The stator winding is accommodated in open 





litan-Vickers Electrical Co., 
ed at Tamionkoski, Finland, 


* More recently Metro 
Ltd., has built and i 
similar generators, having a somewhat smaller output 
and an overall diameter of 36ft. 





with glass braid; the copper strips are trans- 
posed suitably to reduce circulating current 
losses to a minimum. The main insulation of 
each coil consists of mica-silk tape, consolidated 
by vacuum drying and impregnation under 
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The rotor, which weighs 182 tons, has g 
laminated steel magnet wheel rim on the pcri. 
phery of which the poles—thirty-six in numi:er 
—are mounted. The rotor has to provide a 
very large fly-wheel effect to ensure satisfact« ry 
speed regulation of the turbine under conditic 1s 
of varying load; the laminated construction 
of the rim enables the heavy mass of meal 
necessitated by this requirement to be bvilt 
into the rotor and avoids the difficulties whi--h 
the use of castings would involve. The lami::a. 
tions are punched in segments, each coveriig 
three pole pitches, and the successive layers ire 
overlapped to give adequate strength to tie 
completed rim. The assembled laminations 
are clamped between heavy steel end platcs 
by a large number of fine-clearance bol's, 
Fitted bolts are unnecessary as the frictional 
forces are such that the laminations cannot slip 
relatively to one another even at the runaway 
speed. The rim is carried from a central cast 
steel hub by eight welded steel arms. It is 
secured to the arms by rectangular floating 
keys, one in each arm, and is thus free to expand 
under centrifugal force without transmitting 
any load to the arms or hub. Concentricity 
of the rim is thereby ensured, whilst the arms 
and hub are relieved of all stresses except those 
due to weight and driving torque. The central 
hub is pressed on and keyed to the shaft. The 
rotor arms are not bolted to it directly, but to 
two steel rings (see Fig. 5), which are themselves 
bolted to the hub. Tapered bolts are used, 
so that the rotor, with the rings attached, can 
readily be disconnected from the hub. This 
arrangement allows the rotor to be lifted with- 
out its shaft, thereby reducing the necessary 
size of the station crane. At the same time this 
construction avoids the necessity of removing 
the pressed-on hub with the rotor, which 
would involve a disturbance of the main driving 
keys. Guide posts are provided to facilitate 
the removal and replacement of the rotor. 

The field poles are built up of heavy gauge 
steel stampings clamped between semi-circular 
cast steel end plates by a number of bolts. 
Both stampings and end plates are formed with 
a T-shaped projection which engages with a 
corresponding slot punched in the periphery 
of the rotor rim. The clearance between the 








FiG. 12—ROTOR SLUNG 


pressure with bitumen gum. The coil ends are 
corded to an insulated steel bracing ring which 
is supported from angle brackets carried on the 
core end plates. Packing blocks are inserted 
between adjacent coils to prevent peripheral 
movement, and all connections between coil 
groups and to the terminals are securely 


clamped. 
A rotor slung in the factory is shown in Fig. 12. 


DURING MANUFACTURE 


slot and the T-head is made sufficient to permit 
of two-part keys being driven in to secure the 
poles firmly in position. 

The field coils are former wound of bare 
copper strap bent on edge, the size of strap 
and the number of turns being chosen to give 
full-load flux with an excitation voltage of 
approximately 230V. Asbestos is used for the 
insulation between turns; the insulation between 
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tho coil and the pole body consists of flexible 
Micanite built up on a strong cloth backing. 
During manufacture the coils are hot pressed to 
ensure that no subsequent shrinkage takes 
place. The field coils, when assembled on the 
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self-lubricating, the oil being cooled by con- 
tinuous circulation through a water cooler 
external to the generator. This arrangement is 
considered to be preferable to putting water 
coolers in the thrust bearing reservoir, since 





Fic. 13—GENERATOR 


poles, are supported all round their periphery 
by the overhanging tip of the pole punchings 
and end plates, and are firmly clamped between 
this tip and the magnet wheel rim so that they 
cannot become loose in service. 


Turust BEARING 


In addition to carrying the weight of the 
generator rotor the thrust bearing has to support 
the weight of the turbine runner and shaft and 
the hydraulic thrust—a total of 750 tons. 
Together with the single guide bearing, the 
thrust bearing is contained in a housing 
(Fig. 13) rigidly supported by eight deep-section 
welded steel arms which span the turbine 
pit. The thrust collar (Figs. 5 and 14) is pressed 
on and keyed to the shaft and bears on eight 
white-metalled pads arranged as segments of a 
circle. A high degree of flatness and finish is 
given to the face of the thrust collar by lapping. 
To give the necessary degree of flexibility tho 
thrust bearing pads are supported on short 
springs, and Fig. 15 shows the thrust bearing 
spring plate with the springs in position. There 
are 135 springs per pad, and each one is pre- 





FIG. 14—THRUST COLLAR 


compressed, by means of a screw and nut, with 
& pressure approximating to the load which it 
will carry in service. This pre-compression 
limits to a small amount the change in the 
length of the spring between no-load and full- 
load, but provides enough flexibility to allow 
the pads to tilt slightly at starting and so 
assist the formation of an oil film between them 
and the thrust face. 

The thrust bearing is oil immersed and is 





BEARING BRACKET 


(a) the coolers are more accessible, (b) the thrust 
bearing housing can be made smaller, (c) access 
to the thrust bearing pads is easier, (d) there is 
less risk of water accumulating in the thrust 
bearing housing through failure of a cooler 
tube, (e) cleaning of the oil is facilitated. Com- 
pared with these advantages, the additional 
complication arising from the need for pumps 
to circulate the oil is of little account. A motor- 
driven pump delivers cooled oil to the thrust 
bearing reservoir, and from there the oil drains 
back into a large sump tank. The oil is cleaned 
by passing through an ‘‘ Auto-strainer ”’ on its 
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oil flow falling below a certain rate, are provided 
in the supply pipes to the thrust and guide 
bearings. The housing which contains the 
thrust and the guide bearing is designed with a 
view to maximum accessibility. Openings are 
provided between the bracket arms through 
which the thrust bearing pads may be with- 
drawn for examination without other parts 
of the machine having to be dismantled. The 
openings are fitted with covers having inspection 
windows in them through which the level of 
the oil in the thrust bearing reservoir may be 
seen. 

Each generator has a set of brakes which 
act upon a removable brake track on the under- 
side of the rotor rim (Fig. 12). The brakes are 
intended to be applied at half speed when a 
generator is being shut down; their purpose 
is not merely to reduce the time taken to come 
to rest, but also, by increasing the rate of 
retardation at low speeds, to reduce the amount 
of wear that can take place in the thrust 
bearing during the last fraction of a revolution, 
after the oil film has broken. The brake shoes 
are ‘‘ Ferodo ”’ lined and each is attached to a 
piston sliding in a small cylinder and operated 
by oil pressure. Smooth application of the 
brakes is ensured by the use of compressed air 
to apply pressure to the oil in the brake 
cylinders. A motor-driven air compressor is 
provided for this purpose, with a reservoir 
large enough to serve all three generators. 

In addition to their use for bringing the 
rotor to rest the brakes can also be used as 
jacks for lifting the entire rotating system of 
the generator and turbine. For this duty they 
are supplied with oil at 800 lb per square inch 
from a small motor-driven pump which forms 
part of the equipment of each generator. The 
primary purpose of lifting the rotor is to enable 
the thrust bearing pads to be removed for 
inspection, but arrangements have been made 
whereby lifting the rotor may be carried out 
as a routine measure before starting up a unit, 
in order to admit oil to the thrust bearing 
surfaces and so reduce wear. The procedure 
is as follows :—the high-pressure oil pump motor 
is started by means of a push button, and in 
due course the rotor begins to rise on the jacks. 
When it has risen about }in a limit switch on 





Fic. 15—-THRUST BEARING SPRING PLATE 


way to the cooler. The motor-driven pump 
and the oil cooler are in duplicate, one set in 
each case being a standby. Automatic equip- 
ment controls the pump motors, and, in the 
event of a failure of the oil supply starts the 
standby pump and gives an alarm signal. 
Situated immediately above the thrust 
bearing is the guide bearing, the journal of 
which is formed on the upper cylindrical part 
of the thrust collar. For ease of assembly and 
dismantling, the bearing, which is white-metal 
lined, is made in halves. A supply of oil is 
fed to the guide bearing from the main supply 
to the thrust bearing reservoir. In the event 
of this supply failing the guide bearing would 
be kept lubricated by oil supplied to it centri- 
fugally through ducts in the thrust collar. The 
oil, after passing through the guide bearing, 
drains back into the thrust bearing reservoir. 
Oil-flow indicators, having electrical contacts 
arranged to give a warning in the event of the 


the shaft causes the pump motor to be switched 
off automatically and an indicating lamp to 
light. The oil in the jacks is then released by 
the opening of a by-pass valve, the rotor returns 
to its original position, and the set is ready to 
start. The whole equipment for lifting the 
rotor at starting has been designed to minimise 
the risk of incorrect operation. 

The generators have a closed-circuit system 
of ventilation. The stator is enclosed in a sheet 
steel casing into which the ventilating air is 
discharged after passing through water coolers 
mounted on the back of the stator frame (Fig. 
11). From the casing the air is returned to the 
centre of the rotor through ducts in the stator 
frame and foundations (Fig. 16, foreground). 
The circulation of the air is maintained by the 
combined action of the rotor poles, and the fan 
blades mounted on each side of the laminated 
rim. The coolers are twelve identical units, 
each of which is fitted with the necessary 
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valves to permit of its being removed without 
interfering with the water supply to the other 
units. Access to the coolers for examination 
is provided by easily removable panels in the 
casing surrounding the generator. The inlet 
and outlet water bus-pipes lie in a trench inside 
the casing. 

The ventilating system of the generators is 
designed to permit the use of carbon-dioxide 
fire-extinguishing apparatus. Water spray 
pipes are provided in the end-winding enclosures 
of the machines, arranged for connection to an 
adjacent water supply as a last resort. 

Each generator has a direct-coupled main 
exciter and a pilot exciter. The two exciters 
are mounted above the generator rotor and 
are supported by a welded steel bracket con- 
sisting of radial arms bolted and keyed to a 
central member. The armatures are mounted 
on a flanged shaft which is bolted and spigoted 
to the upper end of the generator shaft. The 
main exciter has a rolled steel yoke and 
laminated poles and interpoles. It has two 
opposed field windings, both of which are 
energised from the pilot exciter. The negative 
winding is in series with a constant resistance ; 
the positive winding is in series with a motor- 
operated rheostat, having a large number of 
steps, which is controlled by a Metropolitan- 
Vickers automatic voltage regulator. The 
main exciter has a ceiling voltage equal to 
twice the normal excitation voltage and a rapid 
rate of response equal to the normal excitation 
voltage per second which is obtained by opening 
the negative field. The pilot exciter is compound 
wound. . 

The two exciters are mounted one above the 
other with the generator slip-rings between 
them, the pilot exciter being at the top. To 


FIG. 16-LOWERING No. 3 RUNNER INTO POSITION 


ensure maximum accessibility of the brushgear 
for inspection and maintenance the armature 
of the pilot exciter is inverted, thus bringing 
its commutator adjacent to the generator 
slip-rings and the commutator of the main 
exciter, so that the three sets of brushgear are 
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together and within easy reach of an attendant 
standing on the exciter platform. 

A small permanent-magnet, three-phase gene- 
rator is mounted on the main generator shaft, 
below the exciters, for the purpose of supplying 
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of losses, the tests included zero power factor 
temperature tests at the rated kilovolt-ampore 
load, and an overspeed test at more than twice 


normal speed. 


The generators and their associated equip. 





FiG. 17—INTERIOR VIEW OF POWER STATION AFTER INSTALLATION OF NO. 3 SET 


power to the motor which drives the actuator 
pendulum, as described in connection with the 
governing system. The 
characteristic demanded 
of such a generator is 
that it shall begin to 
generate at a low speed, 
in order that when the 
set is started up the 
governor pendulum may 
be brought into syn- 
chronism with the tur- 
bine before the latter 
has reached full speed. 
A generator having a 
permanently magnet- 
ised field system meets 
this requirement with- 
out the need for a 
separate source of excit - 
ation or for slip-rings ; 
accordingly, the rotor 
is a salient-pole assemb- 
ly with poles cast from 
an  aluminium-nickel- 
cobalt alloy. A field 
winding consisting of a 
few turns of wire per 
pole, brought out to 
terminals, is provided, 
whereby the poles may 
be remagnetised, if 
necessary, from the 
exciter of one of the 
other units. 

For the measurement 
of temperatures in the 
generators, thermo- 
couples are provided in 
the stator windings and 
core, and dial type 
thermometers in the 
bearings and air stream. 
A thermo-couple temp- 
erature indicator with 
selector, switch is pro- 
vided to serve all three 
generators. The bearing 
and air thermometers 
have alarm contacts, 
and are mounted on an 
instrument panel adjacent to each generator. 

The first of the three generators was com- 
pletely assembled at the maker’s works and 
tested before being shipped to New Zealand 
for erection by the staff of the Hydro-Electric 
Department. Besides the usual measurement 


ment were designed in accordance with British 
Standard Specifications, to the requirements of 
the State Hydro-Electric Department of New 
Zealand, and the whole of the manufacture 
was carried out at the Trafford Park works of 
the Metropolitan-Vickers Electrical Company, 
Ltd. 

A view of the interior of the power station 
during the installation stage is given in Fig. 16, 
which shows the runner of No. 3 set slung ready 
for lowering into position. In the background 
(right) of this illustration is the bearing bracket 
for the same set during erection. A later photo- 
graph taken after the installation of the third 
set is reproduced in Fig. 17, showing the exciter 
platform which gives access to the brushgear 
and the platform which gives access to the 
combinator. The first unit was put into service 
in May, 1947, and because power was required 
urgently the unit was placed in commercial 
operation as quickly as possible. The time 
taken from first admitting water to the turbine 
until going into commercial operation was only 
eight days, an exceptionally short time for a 
unit of this size and design. The second set 
was put into commission in September, 1947, 
followed by No. 3 in May, 1948. 


a 


One HunprRED YEARS OF GWYNNES PuMPs.— 
To commemorate the hundredth anniversary of 
the commencement of the manufacture of its 
pumps, Gwynnes Pumps, Ltd., of Hammersmith, 
London, W.6, has produced an interesting little 
booklet. The centrifugal pump made by the 
company was originally developed by the sons 
of William Gwynne, a native of London, and the 
first works for the manufacture of the pumps was 
opened in 1849 in Essex Street, London, W.C.2, 
by John Gwynne and his son, James Eglington 
Anderson. Technical assistance was supplied to 
the new firm by George Gwynne and James Stuart 
Gwynne, brothers of John Gwynne, who were 
interested in the development of centrifugal pumps 
in America. John Gwynne, who patented the 
multi-stage turbine type pump in 1851, died in 
1855. His two sons, John and Henry, started 
making pumps at another factory at Hammer- 
smith in 1868 under the name of J. and H. Gwynne, 
Ltd., there being at this time another works at 
Brook Street, Holborn, known as Gwynne and 
Co. In 1904 John Gwynne purchased his brother's 
interest in the firm and the whole of the business 
was transferred to Hammersmith works under 
the title of Gwynnes, Ltd. From these early begin- 
nings the booklet traces in an interesting way the 
growth of the firm, and the many personalitics 
connected with it, up to the present day. 
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Power Supply in Ireland* 


THE national electricity supply in Hire is 
generated from a combination of hydro-electric ~ 
and steam plants which are interconnected by 
a 110-kV high-tension transmission network. 
The first major motor power development was 
on the River Shannon, and this development 
and its associated national transmission net- 
work were completed between 1925 and 1929. 
The Electricity Supply Board was established 
in 1927 to operate the completed Shannon 
works and to control the supply of electricity 


Total Units Generated 
on System 


Units Generated from 
Water-power 






Millions of kWh. 


a 
—) 


Load Factor % 


> 
» 
. F £ 4 


- 
Year Ending 31st. Mar. B® 
“THE ENGINEER" 


Growth in System Load 


throughout Eire. The Board was also authorised 
to carry out national power and hydrometric 
surveys with a view to advancing the exploita- 
tion of the water power resources of the country 
and to prepare plans of possible schemes. 

The extent to which the energy requirements 
of the country were produced from water power 
from year to year over the eighteen years from 
1930-31 to 1947-48 inclusive can be studied 
from the accompanying diagram. The annual 
load factor for the system, also shown, has 
increased from about 31 per cent in 1931-32 to 
40-43 per cent in recent years. To keep pace 
with the growing demand, the generating plant 
on the system has been progressively increasing 
except when expansion was interrupted during 
the war years. 

The capacity of the Shannon scheme was in- 
creased by the installation of a fourth 20,000-kW 
unit in 1933 and by the development of 
additional storage capacity in the Shannon 
lakes completed between 1933 and 1937. Con- 
structional work on the second major water 
power development on the upper River Liffey, 
which included two power stations at Pollaphuca 
and Golden Falls respectively, was completed 
between 1937 and 1941. 

Work on the third major development on the 
lower River Erne was commenced in 1945. The 
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combined needs of the power development and 


drainage. The maximum rate of draw-off at 
Cliff will be determined by the capacity of the 
channel. The raising of the water level at 
Cathaleen’s Fails will result in the creation of a 
storage basin with a capacity of 6,900,000 cubic 
metres, which will serve for the daily regulation 
of the water supply to 
the station. A tail-race 
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and undeveloped, could be assumed to include 
the majority of the best sites with the largest 
potential output of energy, there still exist a 
large number of sites with more modest poten- 
tialities which might yield a combined useful 
output possibly of the order of 300 million kWh 
per annum and upwards. The construction of 





channel, 48ft wide and - KEY - 
4500ft long, is being EX1BTING 

excavated to a depth of pane 

about 26ft through the NOV. Lines & 

river bed between Cath- Transformer Stations — 
aleen’s Falls and the SS 
tidal estuary at Bally- PROseOTED 

shannon. The installa- casth 

tion at Cliff will consist peed lined * 

of two  10,000-kW aang 
Kaplan units and at 

Cathaleen’s Falls of two 

20,000-kW Kaplan units 


with provision for the 
installation of a third 
unit of the same size. 
Also under construc- 
tion at the moment is 
the installation of a 
4000-kW unit at Leixlip 
on the Lower River 
Liffey and preparations 
are well in hand for the 
development of the 
River Lee in county 
Cork. Some of the more 
important details of 
these developments are 
summarised in Table I. 
The configuration of 
the country, which has 
often been compared 
in shape to @ saucer, is 
not especially favour- 
able for good water 
power sites. It consists 
generally of a central 
plain fringed by hills 
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around the coastline, 
rising to an elevation 
of 2500ft to 3000ft. 
The possibilities of 
developing storage on the larger rivers, 
which drain the central plain, are limited and 
the available heads in the lower reaches are 
relatively low. On the upland areas, where the 
opportunities of developing larger storage 
basins and higher heads are more favourable, 
the drainage areas are relatively small. 

On the other hand, the general distribution 
of the flows is particularly favourable for 
power production on a public supply system, 
since the high flows occur during the winter 
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Outline of Supply System 


pumped storage plants to utilise the surplus 
winter night energy at the hydro plants supple- 
mented by off-load steam energy will merit 
consideration. 

Parallel with the development of the water 
power resources, the capacity of the steam plant 
on the system has been expanding to provide 
for shortage of output from the hydro-electric 
plants during dry periods. 

The old steam station at the Pigeon House, 
Dublin, was modernised between 1932 and 
1948 by the installation of four new sets and 



























































ie Ste Tas I.—Details of Water Power Development Completed or Under Way eleven new boilers, the construction of a new 
ne cooling water system and the provision of 
a po pene better coaling facilities. Work is at present in 
capacity man : 
Drainage] Average i en a ee progress on the construction of two turf- 
River Station area, | annual | Millions| Percent-| head, | capacity, | Useful Load burning stations at Portarlington and Allen- 
square | flow, of age of | metres kW output, | factor, wood respectively, and a small oil-burning 
miles | cumecs Pre eae hw a station at the North Wall, Dublin. Plans are 
RR CS : . well advanced for the construction of a new 
Shannon ...| Ardnacrusha 4020 | 194-4 330 54 28-0 80,000 305 43-5 coal-burning station in Dublin which will have 
un Pollaphuca noe =n aa og pe pes oo an initial capacity of 60,000kW. These develop- 
7. er u oe : . i . * * * 
Golden Falls ... -.| 120 | 9-5 | ‘150 | 50 18-0 4,000 9 | 25-7 ments are listed in Table IT. Particulars of the 
CROMER ses Ay ocak ee 14-7 17-7 4,000 10 28-5 Taste II 
Rae... AQ os ou as 1532 | 102-8 12-2 | 20,000 | 65 | 37-1 _ a ; 
Cathaleen’s Falls 1532 | 102-8 } 104 6-0 | 99-6 | 40,000 | 150 42-8 _tnitial | Eventual | Expected 
= ints installa- | capacity date of 
eck oad igadrohid ... ...| 236 | 18-2 14-6 8,000 a — Site uel | tion, | provided | commis- 
ose cet ve ee] 306 | 27-6 } sad 76 | 32-0 | 20,000 aa on kW | for,kW | sioning 
- Pigeon House,| Coal | 95,000 95,000 | Existing 
: : . Dublin 
full proposal visualises the development of the months, when the demand for energy is — ac Wall) Oil | 12,500 | 25,000 | April, 1949 
available fall of about 140ft in two steps inthe greatest. For example, on both the Shannon Portarlington...| Turf | 25,000 | 37,500 | Late 1949 
existing river channel. The first step will be and the Erne about 75 per cent of the total Almawealt -.| Turf | 40,000 | 60,000 | 1951 
formed by the dam under construction at Cliff annual run-off occurs in the six months from New steam sta-| Coal | 60,000 | 180,000 | 1952-53 
House and the second by the dam at Cathaleen’s October to March inclusive and about 55 per __ tion, Dublin and 
Falls. The existing river channel between cent in the four months from November to upwards 


Lower Lough Erne and the Cliff Station, which 
is 44 miles long, will be deepened to meet the 


* Abstracts from a paper entitled “ Hydro-Electric 
Development on the Electricity Supply Board’s System 
in Ireland,” by J. A. O’Riordan, presented on Thursday, 
June 16th, at the joint summer meeting of the Institution 
of Civil Engineers and the Institution of Civil Engineers 
of Ireland. 





February inclusive. 

At the moment eleven sites at which develop- 
ments would be feasible are under observation. 
The combined theoretical capacity of these 
sites at average flow is estimated at 45,000kW 
and the useful output at about 250 million kWh. 
Whilst the known sites, both developed 


transmission and distribution network in com- 
mission and under construction are shown in 
the accompanying illustration. [The remainder 
of the paper was devoted to an economic 
evaluation of hydro-electric power in com- 
parison with steam power, with special reference 
to the developments on the River Erne.] 
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The French Central Hydraulic Laboratory 


AN organisation has been developed in France 
1. to deal with a wide range of problems con- 
nected with hydraulic affairs. It can deal with 
physical phenomena, such as the structure of 
waves and the mobility of granular solids under 
stream conditions, and it is also able to under- 
take research connected with particular local 
problems, such as those relating to scouring, 
silting, wave protection, and maintenance in 
rivers, estuaries, harbours and along foreshores. 

Before the war, it can be said that France was 
not in the front. rank in hydraulic laboratory 
work, as compared with several other countries. 
Some important work had to be sent abroad to 
be carried out. But early in 1939 the French 
Government was faced with an urgent problem 
relating to the state of affairs in a length of 
river of great importance to national defence, 
and Dr. Jean Laurent, a hydraulic engineer, 
was consulted on the matter. The length of 
river concerned was Z-shaped, and Dr. Laurent 
found that he could construct a model to the 
scale of 1 in 200 in his garden at the back of his 
house in Paris. Work was started inside twenty - 
four hours, certain fine trees being dodged to 
fit the model into the confined space available. 
In 1940 urgent matters arose relating to the 
flow of the Rhine, and with the “ Port of 
Pointe-Noire”’ in North Africa. The latter 
problem required the making of a model 
72 square metres in area, for the protection of 
which a temporary building was constructed. 
The Ministry of the Colonies was so pleased with 
the results obtained that Dr. Laurent was sent 
on @ mission to examine several other African 
ports and roadsteads where difficulties had been 
experienced. As a result the calls on the tempo- 
rary laboratory became so great that it was 
decided to look around for larger premises, as it 
was felt that the model of the port of Pointe- 
Noire, large as it was, had given such valuable 
results that it had become very desirable to 
construct some models for some work asked for 
of 900 square metres. 

It was while these developments were taking 
place that the Central Hydraulic Laboratory 
came into being. It was placed under the control 
of a scientific commission, with representatives 
on it from various Ministries and _ scientific 
bodies; but the organisation is such that, 
though the French Government put up a 
material amount of money, the undertaking 
retains a very large degree of independence. 
It was not an easy matter, in wartime, to finda 
site for the new laboratory, with space for 
large models, which would not require the 
expenditure of a large amount of labour and 
materials, which could ill be spared. But after 
hunting around for some weeks there was found 
a disused tramway depot at Maisons Alfort, at 
the point where the Marne joins the Seine 
above Paris. It was taken over. Under the 
circumstances it was what can be termed a 
lucky find, for the site covers nearly a hectare ; 
that is to say, over 2 acres, most of which was 
already roofed in. The main block consists 
of three bays, each 22m wide, the lengths of the 
bays being 100m, 109m and 114m, and the 
arrangement of the internal uprights is such 
that large models can be fitted in without 
difficulty. 

Not long after the new premises were taken 
over the occupation intervened, and it was not 
until the liberation that further developments 
took place. It does not happen very often that 
when an existing building is taken over for a 
purpose totally different to that for which it 
was originally constructed that several features 
fit in well for the new purpose. But in the 
building concerned two of the tramway bays 
had pits, each 70m long by 16-5m wide, the 
original tramway rails being supported on 
pillars to give access to the tramway motors, 
gearing and so on, and a third bay had a series 
of six pits, 60m to 70m long, 1-2m wide and 
1-35m deep. These pits are now covered in, the 
floor being made with standardised reinforced 
concrete slabs, which can be lifted up as 





required, and the wide pits can be used to carry 
water mains for tidal and other effects, as ducts 
for compressed air pipes, for electric cables, and 
as chambers for pumps and so on. The narrow 
pits are now arranged with sluices for inter- 
connection so that they can be used for the 
supply or discharge of water or as reservoirs for 
water. The existence of these pits tends to 
keep the main floor free from obstructive 
hamper. The tramway workshops and stores 
have been converted for corresponding duties 
for the laboratory, many of the appliances and 
instruments being made on the spot. 

The size of most of the models made is so 
large that the necessary recording and other 
instruments have to be carried by means of 
light transporter bridges of wood or steel, 
supported at the ends on rails so that any part 
of the model can be covered. As compared 
with many laboratories, the space available is 
so great that, up to date, in only three cases has 
vertical distortion been adopted, and that 
where long stretches of waterway have been 
concerned. 

There are numerous advantages in having @ 
large central laboratory, such as this one, 
available for help in the solution of hydraulic 
problems. The large size of the laboratory, 
as indicated in the upper views opposite, makes 
possible the construction of hydraulic models of 
comparatively large scale, so that in most cases, 
as has already been mentioned, it is possible to 
avoid vertical distortion, and to include many 
details which would be omitted with smaller 
models. Also, the problems dealt with are 
numerous enough to justify a very fully equipped 
laboratory, and the development of specialised 
apparatus and technique is thus greatly 
facilitated. 

The laboratory has carried out much valuable 
work since its inception, and in particular 
troubles due to silting, scour and wave action in 
a number of French Colonial ports in Africa 
have been investigated. In addition, hydraulic 
problems connected with ports and hydro- 
electric developments in France have received 
attention, and besides these practical applica- 
tions, purely scientific research has been carried 
on as well. A model illustrated opposite repre- 
sents the harbour of Safi, in Morocco, and 
another illustration shows a 1/150-scale model 
of a port in the Channel. 

The laboratory is well equipped with up-to- 
date apparatus and many devices have been 
developed during the course of experiments 
there. Wave action has been studied a great 
deal, and a method known as the “ starry sky ” 
has been used to observe wave formations. The 
method consists of photographing the reflection 
of a rectangular pattern of electric lights which 
are hung above the model, and characteristics 
of waves and eddies can thus be clearly dis- 
tinguished. The laboratory possesses a test 
flume, 70m long, with a depth of 1-3m and 
width of 1m, one side being of glass. Rails are 
arranged on each side, on which an electrically 
driven trolley is run, so that a cinema film can 
be taken of a propagated wave from the start 
to the position where it rolls up a slope, the 
angle of the slope being variable. Electrical 
resistance methods have been used for the 
measurement of wave characteristics. Owing 
to the high resistance of water, low-frequency 
current is used with a valve amplifier. The 
circuit includes a pointed rod, which can be 
raised or lowered, and a plate in the bottom of 
the flume or two insulated rods can be used ; as 
the water rises and falls so contact is made and 
broken and recorded on a paper band. Thus, 
by raising or lowering the contact rods a com- 
plete diagram of the wave can be obtained. 

Research at low temperatures has been 
carried out with a tank about 16ft long, insu- 
lated with cork packing. It is fitted with a 
tight cover and a set of observation windows of 
triple glass is arranged in the top and sides. 
Two independently operated refrigerating cir- 
cuits are fitted, one in the water space and the 
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other in the air space above. This installation 
has been used to study the variations of the 
viscosity of water with temperature and the 
holding effects of ice. A procedure has been 
developed to prevent the freezing of a body to a 
solid block, by encouraging the formation of ice 
in a crystalline condition, having the consistency 
of very friable snow, which offers very little 
resistance to the movement of a floating body. 

In order to observe whether the models of 
ports and harbours successfully reproduce the 
natural phenomena associated with the proto- 
types, the laboratory has carried out numerous 
observations at the actual sites, and has 
equipped a launch with modern measuring 
appliances for this purpose. Thus a closs liaison 
is maintained between experiments and measure- 
ments taken on the site and with the model. 
It can be understood that with the aid of auto- 
matic recording sounding gear and other up-to- 
date appliances, fluvial and marine surveys and 
examinations can be carried out rapidly as 
compared with much pre-war practice. 

There are also various subsidiary laboratories 
which deal with electrical and physical problems 
and with the chemistry and mineralogy of 
sands and sediments. This last subject has 
provided many problems, since it is generally 
necessary to construct a model with particles 
which will behave in a similar manner to those 
on the site, can be done only after exhaustive 
trials. 

The laboratory is specially adapted for the 
rapid construction of models. In one method 
of construction which has been developed 
the Admiralty chart or river chart con- 
cerned is photographed and projected in 
sections on to the floor, and the contours are 
marked as required. Special long-focus lenses 
are used for the projection, and the projector 
is placed on the top of a portable tower, which 
has opaque walls so that it is possible to project 
a plan in full daylight. The contours are built 
up with tilework on edge, and set with a level 
or with a bridge traveller, the spaces between 
the contour tiles being filled with weak cement, 
One of the largest models used, that of a port 
and marine airport, had an area of nearly 2000 
square yards. The scale of this model was 
1 in 300, and the oscillating board used for 
wave making was about 30 yards long. A long 
boat-shaped displacer, made of aluminium, 
operated by cranks, has also been used for the 
making of waves. 

Recently a model of a new type of canal lock 
has been tested. The design was for barges of 
1350 tons, the gates being of segmental design, 
two at each end, working into pockets in the 
lock walls. The object of the design is to reduce 
the time for lockage to a fraction of that 
normally required, without throwing an exces- 
sive strain on the mooring ropes as the water 
flows in and out of the lock. 

A visitor to the laboratory is struck by the 
great variety of work in hand, especially in con- 
nection with African ports. One model is con- 
cerned with the port of Tabarka, on the border 
between Algeria and Tunis, where, owing to the 
situation of two entrances, wave troubles 
inside the port have been experienced and 
material silting ensued. A study had been 
made of the port of Tunis especially for wind 
and waves from the north-east and north; and 
in Agadir there were wave troubles around 
jetties. In the port of Shefi, besides silting, 
troubles were experienced from marine growths. 
Work on models has also been carried out in 
connection with weirs, bridge piers and groins. 

In order to obtain wide variations in the 
speed of operation of various pumps and other 
appliances, most of the electric motors used 
are of the continuous-current type. For the 
furnishing of the necessary current a converter 
station, connected to the city mains, has been 
installed. To cope with the amount of work 
going through the laboratory new offices have 
been constructed for the clerical and technical 
staff, and, owing to the way in which the main 
laboratory floor has been laid out, and the 
facilities resulting from the -existence of the 
pits for the pipework and so on, the office of 
the general director has been placed in an 
elevated position and arranged with a wide 
plate glass window so that the work in progress 
can be kept under observation. 
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DOLLAR EXPORTS BOARD 

IT was announced during the week that 
yet another body has been set up with Govern- 
ment approval and encouragement. The 
membership and objects of the new Dollar 
Export Board are detailed on page 676 
and everyone who appreciates how urgent 
is the need to balance Britain’s dollar oversea 
account must wish it well. But so many 
bodies have been set up since the war for 
this or that purpose by the Govern- 
ment or with official Governmental appro- 
val and encouragement, some of dubious 
value in relation to the demands they 
make on the time of those who serve upon 
them, that we cannot welcome yet another 
with any great enthusiasm, however much 
we may approve its objects. Will the new, 


largely self-appointed, body really serve 
a useful purpose? Like Mr. Asquith, 
in a famous phrase, we prefer “to wait 


and see” before expressing either whole- 
hearted approval or disapproval. 

About the need of this country to export 
goods to Canada and the U.S.A. there can 
be no doubt whatever. The recent White 


Paper revealed that though Britain may 
have reached a state of overall balance 
in its oversea trade it is still running 
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a large deficit with the dollar area. Nor 
do we believe the economic state of 
the world can ever become satisfactorily 
stable until the U.S.A. now a_ great 
creditor nation, begins to absorb im- 
ports to a considerably greater value 
than its exports. But is the necessity for 
that fiscal change really appreciated in 
America? Before the war it certainly was 
not. American manufacturers did not then 
appreciate the connection between an excess 
of American exports over imports and the 
consequent cut-throat competition in world 
markets. For it was primarily, we think, 
the unwillingness of America to accept more 
imports (other than useless gold) that 
brought about the intensely deflationary 
conditions of the late ‘twenties and led 
eventually to the advent of the world trade 
depression of the ’thirties. What power, if any, 
has the Board to influence American opinion 
upon that point? It is no doubt true 
that, to quote from the Board’s pamphlet, 
“there are powers of consumption in 
Canada and the U.S.A. which can absorb 
imports from the U.K. in a volume important 
to us but nevertheless only fractional in 
comparison with their enormous productive 
resources,’ and that ‘the increase of U.K. 
exports to Canada and the U.S.A. does not 
involve competition which could undermine 
their industrial economy.” But in a time 
of recession of trade such as America is 
now experiencing the American manu- 
facturer may well prove inclined to question 
the desirability of permitting even a frac- 
tional loss of his home trade to foreign 
manufacturers. 

The Board expresses itself as * ready and 
anxious to receive either suggestions for 
new activities or details of difficulties from 
organised industries and from individual 
firms.” It intends, too, ‘‘to assist the 
removal of some of the obstacles to the 
development of exports, to promote new 
activities in the Canadian and U.S. markets, 
to make suggestions as to methods of market- 
ing and to examine fresh means whereby 
dollars can be earned.”’ One of the obstacles 
to the development of exports to the U.S.A. 
is undoubtedly ignorance amongst British 
manufacturers as to the kinds of goods 
which would find a welcome in the U.S.A., 
apart from those which have already 
established markets there. We confess 
ourselves at the moment as_ ignorant 
as the rest. Is there scope for selling 
heavy engineering goods in America ? 
Or is the demand likely to be confined to 
lighter products and products for the retail 
market? Can British goods compete on 
equal terms with American mass-produced 
articles? Those are questions the answers 
to which may have a particular interest 
for engineers. For so enormous by European 
standards are the demands of the American 
people that quantities of goods unexampled 
in this country or any other can be expected 
to be absorbed by the market once a foot- 
hold has been gained, with the consequence 
that it might well become necessary to 
design and lay down special plant for its 
manufacture. Yet we feel that the chief 
difficulty the Board is likely to encounter 
in encouraging exports to America is that 
of persuading British manufacturers that 
it is worth while to trade in what is admitted 
to be a “ difficult ” market and that in the 
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longer run as much profit can be earned 
there as anywhere else in the world. Fo 
British business men and manufacturer: 
have been brought up to the principle of 
buying in the cheapest market and selling 
in the dearest. Despite all the handicaps 
imposed by controls and regulations they 
still cling as far as possible to a principle 
which is still, we feel sure, a sound one. 
It must be for the Board to convince manu- 
facturers here that they will still be honour- 
ing it by trading in the U.S.A. 


BLACKPOOL AND PADDINGTON 


Frew simultaneous events could better 
illustrate the contrast of interest between the 
Labour Party proper and its supporting 
trade unions than the respectful, even if 
grudging, assent won by Sir Stafford Cripps’ 
defence of his policies at the Blackpool Con- 
ference and the failure of the N.U.R. leaders 
firmly to discountenance Sunday strikes 
upon the railways. The Government, as 
befits such a body, is very conscious of the 
still critical state of Britain’s economy and 
anxious that nothing should be done to 
hinder the power of industry to compete 
abroad with other nations. But the railway- 
men are thinking of their sectional interests 
alone. 

No one studying the figures for British 
exports and imports over the last few months 
can, feel entirely satisfied that all is going as 
well as it was twelve months ago. For 
increase of overseas trade seems almost: to 
have ceased. During the three months 
February to April inclusive of this year, 
exports from Britain were slightly less than 
during the last quarter of 1948 and imports 
slightly higher ; and though the provisional 
export figures for May show an improvement 
the gap between import and export values 
is as high as ever. Furthermore, across the 
Atlantic there are signs of a growing recession 
of trade in the United States, where the 
index of production has fallen sixteen points 
since the end of last year and now stands 
79 per cent above the 1935-39 figure. Nor 
is the seller’s market coming to an end only 
in the U.S.A. and Canada. Sales resistance 
to many British exports is being experienced 
elsewhere. Under such circumstances it is 
the Government’s desire to see that stable 
wage rates are maintained in this country so 
that at least export prices will not rise; and to 
depend upon increasing productivity eventu- 
ally to raise standards of living. But as the 
reaction to Sir Stafford’s budget showed, 
the workers, recently accustomed to large 
increases in wage rates, are impatient of so 
slow a process. Nor do we believe that it is 
only the ordinary desire, shared by everyone, 
to be a little better off to-morrow than to-day 
that is encouraging a demand that further 
wage claims should be pressed. There is, in 
addition, the further factor, appreciated by 
all classes in the community, that the re- 
adjustment from the conditions of an 
inflationary economy to those of a more stable 
one which has been taking place during the 
last eighteen months has not proved as 
pleasurable as might have been anticipated. 
For when there was little in the shops to buy 
the excess of income over necessary expendi- 
ture could be, and usually was, expended 
upon a variety of pleasurable excursions, 
days’ outings, football matches, and upon beer 
and tobacco, too. But as things to buy have 
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become more plentiful, expenditure has had to 
be more-carefully planned and some of those 
pleasant affairs and things given up. It is 
very easy to forget when regretfully reducing 
expenditure upon the one that a benefit is 
gained in the new ability to buy the other. 
An impression may well be gained that the 
standard of living has fallen instead of 
risen! That, we believe, is one of the reasons 
why, since Sir Stafford’s Budget, which 
proved so disappointing to workers’ expecta- 
tions, more intensive demands have been 
made that, if wages are not to be allowed 
to rise, prices should be brought down 
by robbing profits. But the hope of 
relief along that road is vain. Even Sir 
Stafford, who, as a Socialist Chancellor, 
can be expected to regard leniently the 
workers’ view, was forced to admit at 
Blackpool, “It is a mistake to think there is 
an easy way of turning large undistributed 
profits into price reductions.” Nor do we 
think he had in mind legislative difficulties 
alone. For in fact profits are not nearly 
so large as they seem to loom in the eyes 
of the more envious. In relation to the 
demands made upon them to finance the 
renewal of plant at a cost greatly higher 
than that provided for by pre-war deprecia- 
tion accountancy and to buy new plant that 
will permit increased production in the future, 
they are, indeed, certainly moderate and, 
after taxation has been paid from them, 
quite possibly inadequate. For where else 
than out of accrued profits is there to come 
the price of that great modernisation and re- 
equipment of industry that Government 
spokesmen so insistently ask for ¢ 

The fact that Sir Stafford was able to drive 
home conviction to a critical audience at 
Blackpool is in itself a proof of the strength 
of his case that nothing should now be done 
which might affect costs of production 
adversely. It is now the difficult task of 
trade union leaders to continue to restrain 
the impatience of their men who cannot 
so easily be persuaded as the Labour 
Conference that it is only through 
rising productivity and not through the 
weight of the pay packet alone that standards 
of living can be improved. It is a task 
hardest of all, perhaps, for union leaders in 
the nationalised industries. For the men in 
those industries expected much more in the 
shape of improved pay and better working 
conditions than they could possibly be 
granted as a consequence of a change that 
made no real difference to their economic 
circumstances. It is, indeed, a remarkable 
commentary on the supposed benefits to 
the workers and the nation of nationalisation 
and an illustration of growing disillusionment 
amongst the men that a Paddington branch 
of the N.U.R. last Tuesday could actually call 
for the wholesale dismissal of the entire Rail- 
way Executive ; and that the Executive and 
the N.U.R. have become so far out of sym- 
pathy that whilst the one declines to negotiate 
under the duress of Sunday strikes the other 
refuses to discountenance effectively actions 
that should be regarded as irresponsible and 
mischievous. It is worse still that there 
should now be talk of calling a railway 
strike or for “‘ go-slow ” action in support of 
the railwaymen’s wage claim. For, strike 
or no strike—and go-slow action is a form 
of strike—wage rates must eventually be 
settled by negotiation ; and, though a strike 
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could do little to advance the cause of the 
men that negotiation could not do, it must 
inevitably do great damage to the cause of 
the nation. The right of unions to conduct 
negotiations for the men has long been recog- 
nised and is now welcomed. But that recog- 
nition and that welcome, now that so many 
unions are nationally organised, depends, 
surely, upon the maintenance by union 
leaders of a full sense of their responsibility, 
not only to their followers, but also to the 
nation at large. 





Obituary 
NORMAN DAVEY 


NorMAan Davey will be remembered by 
those who have passed their meridian as 
the author of several light books well- 
known in their day. Notable amongst them 
was the “ Pilgrim of a Smile,”’ for which he 
nearly got into trouble with a certain 
bohemian club that thought it had been 
satirised. He was the only surviving child 
of Henry Davey, part founder of Hathorn 
Davey and Co., of Leeds, and inventor of 
a differential waterworks pump which figures 
in all the textbooks. Several little brothers 
and sisters preceded him but he alone lived 
past infancy. His mother was a vivacious 
little woman from the Channel Islands. 
Her Gallic, sprightly mien shines through 
his literary works. He was intended to 
be an engineer and his father sent him to 
Cambridge, where he paid especial attention 
to chemistry and mathematics. But the 
only engineering work he did was the writ- 
ing for this journal of two series of articles, 
which subsequently appeared in book form, 
one on Gas Turbines, and the other, better 
known, on Tidal Power. Although he 
might have pleaded exceptional circum- 
stances he elected to join up in 1915 and 
served through the war in Signals. In 
recent years he lived much abroad. He 
died in Italy last week, at the early age of 
sixty-one. 





PERCY WILTON LEE 

Ir is with deep regret that we have to 
record the death of Mr. Percy Wilton Lee, 
which occurred suddenly on June 8th, at 
his home, Tapton Holt, Manchester Road, 
Sheffield. Throughout a long and distin- 
guished career he occupied a prominent 
position in the Sheffield steel and wire 
industry and was a former Master of the 
Cutlers’ Company of Hallamshire. 

Percy Lee was one of the two sons of the 
late Mr. Arthur Lee, and was born at Shef- 
field in 1874. He was educated at St. 
George’s College, Harrogate, and at the 
Bedford Modern School, and at the age of 
eighteen joined the business which his 
father was carrying on at the Crown Steel 
and Wire Works, Attercliffe. That business 
had its origin in a small wire-drawing mill, 
owned by James Fairbrother, which was 
run by water power supplied by one of the 
many streams flowing into Sheffield. A 
second mill established by Fairbrother 
on the banks of the River Don, was literally 
washed out by the great Sheffield flood in 
1864, and the business was subsequently 
transferred to Attercliffe. Percy Lee’s 


father bought out the Fairbrother interest 
in 1874, and became the sole proprietor. 
The present company, Arthur Lee and Sons, 
Ltd., was incorporated in 1893, and since 
his father’s retirement in 1903, Percy Lee 
had taken an active part in its expansion. 
He was appointed joint managing director 
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with his brother, Mr. Arthur S. Lee, and 
after the latter’s death, remained as manag- 
ing director until 1945, when he relinquished 
the office. He continued his active interest 
in the firm’s affairs, however, and at the 
time of his death was chairman of the 


company. 

Mr. Lee was a member of the Iron 
and Steel Institute for over fifty years, 
was a vice-president of the British Iron 
and Steel- Federation, and a vice-president 
of the British Steel Wire Industries Associa- 
tion. He was also a vice-president of the 
Sheffield Chamber of Commerce. It was in 
1927 that Mr. Lee was elected Master Cutler. 
An outstanding event during his year of 
office was the promotion of a scheme for the 
study of the cold working of metals at 
Sheffield University. In taking a large 
share of the responsibility for that scheme, 
Mr. Lee gained the assistance of the Wor- 
shipful Company of Ironmongers, which 
founded a research fellowship and two re- 
search scholarships. 





Large Oil Refinery at Fawley 


FurtTHER to our brief reference to the con- 
struction of the new large oil refinery at Faw- 
ley, near Southampton, in last week’s issue 
some more particulars have now been released 
concerning this refinery, which, when com- 
pleted, will be the largest of its kind in Europe. 
It has been designed to meet the marketing 
needs of the Anglo-American Oil Company, 
Ltd., and the Fawley site was chosen as best 
meeting these requirements after careful con- 
sideration had been given to sites on the Thames. 
in South Wales, Liverpool, the Tyne, and the 
Clyde. An important factor was the tide 
conditions at Fawley, which are advantageous 
for the largest oil tankers. The construction 
of a suitable harbour with four to five berths 
is now occupying the attention of the con- 
sulting engineers, Messrs. Rendel, Palmer and 
Tritton, of Westminster. Work has already 
begun on the site and new fresh-water wells 
are being sunk by C. Isler and Co., Ltd. 
The capacity of the new refinery will be over 
5,000,000 tons per year, and the plant will con- 
sist of two pipe stills, catalytic cracking plant, 
and an Edeleanu refining plant. Gas-fired boilers 
will be used to produce the heating and steam 
required, and the utmost care is to be taken 
in the prevention of noxious fumes and effluents. 
Most of the refinery plant will be of Foster 
Wheeler design and will come from the United 
States, as completion is required in three years. 
Already 100,000 tons of steel, 500 tons of non- 
ferrous metals, and 6500 tons of cast iron 
pipe have been ordered. Certain parts of the 
plant and auxiliaries will be bought in Great 
Britain. Most of the crude oil for the refinery 
will come from the Middle East through the 
medium of the associated companies, the Irak 
Petroleum Company and the Anglo-Iranian 
Oil Company. The large-scale production 
from crude oil bought in a sterling market, 
of petrol and light fractions, paraffin, diesel 
fuels and gas oils, light and bunker fuels and 
asphalts should greatly help British economy 
and industry. 


—_——_@—————— 


Certification of Civil Aircraft 


THE Report of the Committee on Certifica- 
tion of Civil Aircraft and Approval of Equip- 
ment was issued last week by H.M. Stationery 
Office (Cmd. 7705). Commonly known as 
the ‘‘ Helmore Committee Report,” it considers 
the conditions of and the procedure for the 
certification of civil aircraft and the approval 
of navigational and other equipment, whether 
airborne or on the ground, employed in their 
construction, operation and maintenance. The 
Committee, under the chairmanship of Air 
Commodore W. Helmore, was given its terms 
of reference in September, 1947, and has pre- 
sented its report to the Minister of Civil Avia- 
tion, Lord Pakenham. The Committee con- 
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siders that the Air Registration Board, the 
body at present responsible for certification, 
has rendered valuable service in discharging 
the duties laid upon it with the limited resources 
at its disposal. But at the same time in its 
opinion the composition and resources of the 
Board are not adequate for present or future 
needs. In the view of the Committee, no civil 
aviation certifying authority can be expected 
to be entirely self-supporting financially at 
present, and it considers that a new authority 
should be established, preferably as a recon- 
stituted Air Registration Board, to take account 


both of the present situation and the fact that. 


the future authority will have to rely to a 
greater extent than its predecessor on support 
from public funds, with a consequent necessary 
change in the composition of its council. 
Amongst other recommendations the Com- 
mittee states that before a new type of aircraft 
is certified as airworthy for the carriage of 
fare-paying passengers, it should be tested to 
ascertain that its performance is adequate 
for safety in all the operating conditions that 
it may reasonably be expected to encounter 
in service. The present airworthiness trials 
should be supplemented where necessary by 
extended flight performance trials and by 
intensive endurance flights. In a Memorandum 
by the Minister of Civil Aviation, which accom- 
panies the report, it is stated that the last- 
mentioned recommendations are accepted in 
principle. Changes suggested in the organisa- 
tion and financial structure of the Air Regis- 
tration Board are still under examination 
by the Minister. Many of the other recom- 
mendations are accepted. 
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Iron and Steel Institute 


SUMMER MEETING IN NORWAY 
No. I 


| hoy to be the practice of the Iron and 
Steel Institute before the war regularly 
to hold a Summer Meeting abroad every 
other year. Since the war, despite currency 
difficulties, the practice has been revived. 
In 1947 a very successful meeting was held 
in Switzerland. This year, at the invitation 
of the Norwegian Metallurgical Society: 
and representatives of the Norwegian metal- 
lurgical industries, the Institute took its 
members to Norway. The visit took place 
between Saturday, May 28th, on-the evening 
of which members sailed from Newcastle, 
and Tuesday, June 7th, on which they 
returned to the same port. 

Whenever a visit is made to a foreign 
country and the programme is as crowded 
with events as the Summer Meeting of the 
Iron and Steel Institute always is, members 
on their return inevitably find their recol- 
lections somewhat confused. For, especially 
when their methods of production are simi- 
lar, it is not easy to keep separate the impres- 
sions created by visits to several firms. 








Particularly where conditions are so unusual 
as they are in Norway is confusion of thought 
likely to become worse confounded. In 
Britain and in many other European coun- 
tries we expect to find in our travels great 
industrial towns with works of many, 
though usually related, kinds grouped to- 
gether as one unit. But in Norway there 
are no such towns. The capital, Oslo, with 
its shipyards and a number of works, is 
the nearest approach to one. But its air of 
cleanliness, the beauty of its fjord with its 
scattered islands, the crowd of fishing boats 
at the quays, and its general lay-out, are 
not the things we associate with an indus- 
trial city; and, indeed, many of the indus- 
trial establishments are situated so far out 
from the centre that they can hardly be 
said to be within Oslo itself. Bergen, too, 
has its industry besides its port. But its 
situation amidst scenery of great beauty 
and the arrangement of its streets, squares 
and parks, are far more suggestive of an 
English sea-side resort than of an industrial 
city. In fact, heavy industry in Norway 
is not grouped. It is scattered about the 
country and is likely to become even more 
scattered in the future. For its situation 
and the extent of its development in any 
one place is, at least as often as not, deter- 
mined by the proximity and capacity of 
water power resources, rather than by 
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access to raw materials or to rail and road 
transport. Deep inland on the Hardanger 
Fjord, for instance, there is the plant of 
A/S Bjolbefossen, at Alvik, producing some 
20,000 tons of ferro-silicon and 9000 tons of 
ferro-chromium per year. It stands isolated 
and alone. For it is necessary to sail some 
further forty miles along the fjord to reach 
Odda, where there are the works of Der 
Norske Zinkkompani A/S, producing at pres- 
ent some 48,000 tons of zinc, 100 tons of 
cadmium, and 75,000 tons of superphosphate 
per year and the Odda Smelteverk A/S, 
with an output of 40,000 tons of carbide a 
year. These two establishments are simi- 
larly isolated. Industry in fact, small and 
large, is scattered along the fjords and 
around the coasts at least as much as it is 
gathered in the towns. Moreover, the 
visitor accustomed to British conditions, 
finds another difference to which it is not 
always easy to become accustomed. In 
Britain, with its abundance of coal, we are 
used to the smelting of metals, the reduction 
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of ores and the generation of power by the 
burning of fuel. Within or near our industrial 
towns there are great power stations burning 
coal, within our works there may be diesel 
engines to take part or all of the load, and 
soaking pits, and many annealing stoves 
and heat treatment furnaces are fuel-fired. 
But in Norway everything is electric or 
hydraulic. For though Norway has few 
natural advantages in the possession of 
raw materials it does enjoy the benefit of 
a bounty of water power. It is estimated 
that Norwegian water power, if all were 
harnessed, could generate 9-2 million kW, 
equivalent to about 20 per cent of the 
water power resources of the whole of Europe. 
About 1-5 million kW has so far been deve- 
loped. Moreover, not only can the power 
be developed but the supply can usually 
be maintained all the year round without 
much difficulty. In Switzerland, as in Nor- 
way, there are high mountains with an 
abundant snowfall. But in that Alpine 
country there is a difficulty in finding high 
in the mountains sufficient storage capacity 
to maintain an all-the-year-round supply 
from snows that melt only in the spring. 
That is the reason for the construction of 
such power stations as Beznau with its gas 
turbine plant, which can take over from 
the hydro-electric plants when water is 
running low in the early spring. Norway 
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has a different topography. As a very 
broad generalisation it consists of a high 
tableland at a level of 3000ft to 5000ft, 
with occasional peaks reaching to 7000ft 
and 8000ft. These mountains dip steeply 
into deep fjords and valleys that penetrate 
far into the land. They dip, indeed, so 
steeply that melting snows at this time of 
year run off their sides in a spectacular 
succession of falls and rapids that add greatly 
to the scenic splendour of the fjords. The 
melting snows upon the tableland can be 
and are collected in high valleys that pro- 
vide ample capacity for their storage. 
Further, in a country so much penetrated 
by deep fjords, there is no need to transmit 
the power over long distances. For these 
fjords permit freighters up to 12,000 tons 
capacity to sail far inland to the sites of 
works. In fact, apart from those in the 
larger towns the typical Norwegian works 
consists of a hydro-electric station sited 
within a few yards of 
the works buildings ; 
and the latter are 
arranged alongside the 
quay at which freight- 
ers bringing in raw 
materials and taking 
away the finished pro- 
duct _ berth. The 
homes of the workers, 
attracted to the spot 
by higher wages than 
can be secured in 
country districts, sur- 
round the works, 
which, far more likely 
than not, has no rail 
connection with the 
rest of the country 
and whose road con- 
nections lie over 
steeply graded high- 
ways served, where 
the far-penetrating fjords and lakes would 
otherwise impose immense diversions, by 
ferries. One wonders whether the grandeur 
and beauty of surroundings that in summer 
attract the tourist compensate the inhabi- 
tants for their comparative isolation and 
for the length of a winter which, though 
seldom cold enough to cause the fjord water 
to freeze, is dark with short days and long 
nights. That part of Norway which lies 
beyond the Arctic Circle is not only the 
romantic land of the midnight sun. It is 
also the land of the midday moon. And 
even Oslo and Bergen, towards the south, 
are still as far north as our own Shetland 
Isles ! 

For the visit to this country the Iron and 
Steel Institute wisely chose to engage a 
ship, the M/S. ‘‘ Venus,” of the Bergen 
Steamship Company, and for the period 
of the meeting it became the home of the 
members. By choosing this means of trans- 
port it became possible not only to convey 
the members comfortably overnight from 
place to place but to enable them to see 
during their travels something of the re- 
markable scenery of the fjords. 

The ship left the Tyne on the evening of 
Saturday, May 28th, and the whole of 
Sunday was spent at sea. During that day 
a number of mechanical engineers who were 
amongst the party, exercised their privilege 
of descending under the guidance of the 
chief engineer to see the engine-rooms. 


M/S. VENUS 


The 7000-ton displacement M/S. ‘‘ Venus,” 
was built by the Elsinore Shipbuild- 
ing Company, of Denmark, and __ first 
entered the Newcastle-Bergen service of 
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the Bergen Steamship Company as long ago 
as 1931. She was trapped in Norway by 
the German invasion in 1940, and for the 
remainder of the war acted as a U-boat 
tender in the Baltic. In 1945 she was 
found by British forces sunk in Hamburg 
harbour, with the forward part of the 
hull badly damaged and a large hole torn 
in her side. She was salved by the British 
Navy and towed to Elsinore. Fortunately, 
her main engines had suffered little damage, 
although two out of three auxiliary engines 
were smashed. In rebuilding the ship a 
new fore-end was made and it was decided 
to abolish the steep sheer and fit instead 
a soft-nosed stem, adding some 20ft to her 
overall length, which now stands at 422ft, 
with a beam of 54ft. Much of the interior 
was rebuilt at the same time. Notably a 
change was made to the first-class dining- 
room, which originally had two rows of 
pillars and large portholes opening to the 
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port and starboard alleyways. It was 
decided to close in the sides and resort to 
artificial lighting at all times, and as a result 
of the tmae te accommodation for ships’ 
officers two decks above has been built 
up into girder form, supported by the 
ships’ framing. It is this girder which 
spans the 54ft wide pillarless observation 
lounge beneath the bridge. Further, the 
rebuilt ‘‘ Venus” was equipped with all 
modern aids to navigation, including a 
Sperry radar set, considerable use of which 
was made during the voyage of the Iron and 
Steel Institute, which required navigation 
by night and sometimes in rain and mist 
amidst the intricate system of islands fring- 
ing Norway’s western coast. 

The propelling machinery consists of 
twin ten-cylinder, four-stroke B. and W. 
engines of 4400 to 5000 s.h.p. each, giving 
a service speed of 20 knots. The super- 
charger blowers are motor-driven and 
mounted on the engine-room floor. Three 
new auxiliary sets have been installed, 
each of 340-kW capacity, and one of the 
older ones giving 180kW retained. Auxiliary 
power has thus been stepped up from the 
original 540kW to about 1200kW. 

Members found the ‘‘ Venus’”’ a comfort- 
able ship in which to live despite the fact 
that cabins designed for the usual day and 
night run across the North Sea proved some- 
what small as sleeping quarters for a ten- 
day trip. 

OsLo 

Early on Monday morning, long before 

most of the members were astir, the “‘ Venus ” 


moored alongside at Oslo. But after break- 
fast, despite rainy weather, many ventured 
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ashore to see the city and, according to 
their taste, to admire or not to admire, 
the very modern architecture of the un- 
finished new City Hall, whose square, dark- 
brick towers dominate the harbour. Later 
in the morning there was a reception at the 
Akershus Slott, the ancient citadel of Oslo. 
Here the mayor of Oslo welcomed the party. 
He mentioned that next year the city 
celebrated its nine-hundredth anniversary, 
by which time it was hoped to have the city 
hall completely finished. It was ‘because 
it was not yet finished that the reception 
was being held in the Slott. The oldest 
part of that castle was dated 1300 A.D. 
and the last attack made upon it was in 
1716. Since then it had been used for 
more peaceful purposes. He concluded by 
wishing great success to the meeting. In 
his reply, Sir Andrew McCance, President 
of the Institute, said the members brought 
with them friendship for Norway and a sense 
of kinship with its people. 


Works VISsITs 


At all the places at which the ship called 
during the meeting excursions were made by 
members to various works. We could not, 
of course, personally attend them all, and 
we therefore intend in this account to refer 
in any detail only to those works which 
we had the pleasure of seeing for ourselves. 
But before entering upon an account of 
these works a comment is desirable. Where 
large parties are involved and each guide 
to a works has many. persons to take round 
there is always a difficulty, even in one’s 
own country, in grasping the full significance 
of all that is seen. In a foreign country 
that difficulty is often accentuated by the 
fact that the firms concerned, however 
much they may wish to keep down the 
sizes of individual parties, are hampered 
in selecting a sufficient number of guides 
by the need to choose only men who can 
speak English; moreover though it is very 
remarkable how many Norwegians have an 
excellent command of that language—never 
anywhere were we at a loss to make our- 
selves understood—a command of a language 
fully sufficient for ordinary converse some- 
times falls short of the ideal when technical 
matters are to be hurriedly discussed, 
often under noisy conditions. Ambiguity 
or error may creep in unnoticed. We do 
not believe there are any errors in the 
accounts of works visited that follow. But 
if by mischance readers catch us out in a 
slip we ask them to remember that not only 
were the guides speaking to their parties 
in an unfamiliar language but, in a land 
where electricity so often does the work of 
fuel, they were often attempting, too, to 
explain processes unfamiliar to their audi- 
ences. 

A/S KvaERNER Brue 

On Monday afternoon a choice of. five 
excursions was open to members and there 
was a sight-seeing tour for the ladies. We 
chose to visit A/S Kvaerner Brug, whose 
works are situated in a pleasant valley 
in the outskirts of Oslo, where water power 
is available. This firm was founded as an 
iron foundry in 1853, and it now employs 
450 people in the manufacture of water 
turbines and other equipment for water- 
power plants, centrifugal pumps, refrigerating 
plant, electric cranes, La Mont boilers, 
equipment for whaling vessels, and general 
structural steel and plate work. It may 
well be imagined that with such a variety 
of fare the small party of engineers that had 
chosen to visit this works found much that 
was interesting. 

In the manufacture of the larger runners 
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for Francis turbines this firm prefers to 
make the boss and outer ring of cast steel 
and to weld the blades into place between 
them. Each blade is cut to shape from steel 
plate, machined to give variation of thick- 
ness at different diameters and pressed to 
shape in a 500-tonne hydraulic press. When 
the whole runner has been welded up it 
goes to an electric annealing furnace. The 
party was able to see a Francis runner for 
a 24,000 h.p. turbine being removed from 
this furnace and they were informed that 
soon the construction of a 60,000 h.p. 


turbine runner would be put in hand. In: 


the plate shop rolling gates for a new dam 
were seen under construction. Riveting 
is still used for building up many such struc- 
tures. But it is used not because it is par- 
ticularly preferred but because of a shortage 
of skilled welders capable of undertaking 
the work. A more unusual product and one 
that is typically Norwegian is illustrated. 
It is a whale digester and is made in 
two sizes with capacities of 29 and 19 
cubic metres, respectively. Within the outer 
casing there is meunted an inner cylinder 
pierced all over like a colander, which can 
be rotated through the worm and gear drive 
seen in the illustration. Within the cylinder 
there are knives to break up the material 
and upon its exterior helical scrolls which 
feed material exuding out of it to the outlet. 
These digesters work under a steam pressure 
of 45 lb per square inch and are capable of 
dealing with all parts of a whale, including 
the bones. A large factory whaling ship 
may be equipped with as many as twenty 
of them, each capable of dealing with two 
or three whales a day according to size. 
Following digestion the material is fed into 
separators, also seen in manufacture, where 
the water is separated from the oil and fat 
centrifugally. Another item of equipment 
for the whaling industry seen under construc- 
tion was a whale-meat freezing press. It 
consisted of a number of hollow aluminium 
plates mounted, one above the other. The 
meat is placed between these plates and 
brine from a refrigerating plant is circu- 
lated through them. The whole is pressed 
together hydraulically to bring about the 
desired result. 

In passing through the machine shop we 
noted the use of an electrically heated 
marking-out table. We also observed that 
where Francis turbine runners are too small 
to permit the preferred welded construction, 
the blades are welded to the outer ring and 
cast into the boss and that for still smaller 
runners the blades are cast in both to the 
ring and the boss. As in other machine 
shops in Norway we were interested to see 
that tools were drawn from a variety of dif- 
ferent countries. British tools were quite 
well represented. In the boiler shop several 
La Mont boilers were seen under construc- 
tion and a tube-coiling machine was observed 
in action. The visit concluded with much 
talk over refreshments, from which it was 
learned that almost the whole output of 
the works is retained in Norway. 


BANQUET 


In the evening there was a banquet at 
the Hotel Bristol, by invitation of the 
Norwegian Reception Committee, with Mr. 
Gunnar Schjelderup, its chairman, in the 
chair. In his speech of welcome Mr. Schjel- 
derup expressed the gratitude of Norway 
and its people to Great Britain and its iron 
and steel industry for its performance during 
the war. The outstanding results then 


achieved could only have been attained in 
an industry based on private enterprise. 
Tron deposits in Norway had been worked 
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in early times by the charcoal process. 
But the development of new methods abroad 
had for a time made competition impossible 
and the country turned to fishing and ship- 
building, for which it had natural advan- 
tages. But between thirty and forty years 
ago the foundation of the hydro-electric 
generation of power was laid. It led to 
the development about 1920 of electric 
smelting and deposits of ore in Northern 
Norway now supported a Norwegian iron 
and steel industry dependent upon water 
power. 

Replying, Sir Andrew McCance announced 
that Mr. Schjelderup had been elected a vice- 
president of the Institute. Mr. Lange, 
Minister of Foreign Affairs, then addressed 
the members and the speechmaking was 
brought to a close by Lady McCance in 
a speech that we shall not attempt to report. 
For not only were the words peculiarly 
apt, but the tone and the delivery were so 
completely suited to the circumstances that 
it became an unreproducible work of art. 
It would be senseless merely to print the 
words without the intonation. 

And so, when the dancing that followed 
was over, to bed—or rather—to be more 
accurate—to bunk ! 


TECHNICAL MEETINGS 


On Tuesday morning the first function 
was a joint meeting with the Norwegian 
Metallurgical Society in the handsome Aula, 
of Oslo University. Welcoming the members, 
Dr. Johan Gorrissen, President of the Society, 
emphasised that British members of the 
Institute were unlikely to be aware of its 
importance to smaller countries. The mem- 
bership of the Institute had an international 
character. But all who joined in its dis- 
cussions spoke the same technical language. 
The work of the Institute was particu- 
larly important to-day, when discoveries 
were seldom made by single investigators. 
Isolated research could now effect very 
little; they must work in teams and to 
get the solution of many problems there 
must be contributions from specialists in 
many fields. The excellent journal of the 


Institute was contributing very much to the - 


advance of technology and he was convinced 
of the value of the discussions held by the 
Institute and of the personal contacts made 
at its meetings. 

Sir Andrew McCance in reply said that 
though the Norwegian Society was young 
it was, with the energy of youth, also very 
active. He hoped that peaceful collabora- 
tion between the technologists of many 
countries in solving technical problems might 
eventually lead to peaceful developments 
between whole nations. 

The technical part of the meeting was 
then begun by the presentation of a paper 
entitled “Some Notes on Brittleness in 
Mild Steel,’’ by Dr. Gorrissen. Other papers 
followed and further discussions were held 
on board the ship on the following evening. 


STROMMENS VERKSTAD 


On Tuesday afternoon we chose from the 
excursions open to us to visit A/S Strommens 
Verkstad, whose works are situated several 
kilometres outside Oslo. This works has a 
long history since it is the direct descendant 
of old sawmills which were established on 
the site 150 years ago. The first part of 
the works to be visited was the steel foundry. 
The firm makes use exclusively of olivine 
sands—the principal advantage of which 
is that they cannot cause silicosis—and 
cement moulding and despite the fact that 
nearly all the castings made are of large 
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size and to special designs, we found it a 
particularly clean shop. Amongst others, 
moulds for ships’ propellers were seen. They 
are made by the method of screeding to 
templates. Other heavy castings for the 
shipbuilding industry such as stern frames 
and rudders were seen in production and 
hydraulic turbine castings are also produced. 

The first steel was produced at Strommens 
in Tropenas converters in 1902. In the 
melting shops there are two such converters 
which are not in use at present and there 
are also a 25-ton and a 12-ton Heroult 
basic electric furnace. The firm’s steels 
include carbon, chromium-nickel, manganese 
and stainless. 

In the machine shop a propeller blade 
planing machine attracted attention. It 
is of the type in which the propeller is 
mounted on an oscillating table over which 
there projects from an upright a heavy arm 
carrying the cutting tool. The table is 
geared to the arm so that at each oscillation 
the arm reciprocates on the upright. The 
arm. is so placed as to be radial to the centre 
of the table and the. tool is fed radially along 
it. The geometry is such that the correct 
twisted shape of the propeller blade must 
by this means be automatically generated. 

The firm also builds buses of aluminium 
chassis-less construction with independent 
suspension for all four wheels. This type of 
construction was first developed twenty 
years ago. To-day Leyland horizontal 
engines, which can be slung beneath the 
body, are used. Railway rolling stock is 
also built and about 45 per cent of all such 
stock in Norway has been provided by the firm. 


OTHER FrRMs IN OSLO 


Two other firms in Oslo, which were 
visited by members may be specially men- 
tioned here, the first, A/S Akers Mekaniske 
Verksted because the “ Venus ” was moored 
close by one of its shipbuilding berths and 
the second, Christiania Spigerverk, because 
of its special importance as Norway’s largest 
integrated steel concern, and because Mr. 
Schjelderup, Chairman of the Norwegian 
Reception Committee, is its managing direc- 
tor. The first-named has three building 
berths, the largest suitable for ships up to 
500ft between perpendiculars, two graving 
docks and two floating docks, one of which 
has a lifting capacity of 15,000 tons. A 
fast cargo liner of 10,000 tons deadweight 
capacity under construction in the yard 
could be seen from the deck of the “‘ Venus.”’ 
The firm also builds diesel engines under 
licence from Burmeister and Wain of Copen- 
hagen and has produced engines, double- 
acting, two-stroke, developing up to 1350 
i.h.p. per cylinder. The other firm is now 
somewhat misnamed, for Spigerverk means 
nail-factory. It relates to the original 
business of the firm at the time of its foun- 
dation in 1853. To-day the capacity of the 
firm’s steel plant is approximately 65,000 
ingot tons per year and the ingots are rolled 
down to billets, sheets, bars and rails. The 
firm covers the entire needs of Norway for 
agricultural hand implements, with a sur- 
plus for export. A new wire-drawing plant, 
with an output of 20,000 tons per year, is 
expected to start operations this year. 
There are associated companies in Norway 
for the production of iron ore, tinplate, 
tins and cans for the canning industry, 
nuts, screws and bolts, and ship-breaking. 
Pig iron production has been transferred 
to works at Ardal, on the Sognefjord, men- 
tioned later in this account. 

Other firms visited by members at Oslo 
were A/S Sonnischsen Roervalseverket, pro- 
ducing electrically welded tubes and Emal- 
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jeverket A/S, enamelware. Two nearby 
works, A/S Moss Glasverk, producing glass 
bottles and jars, and which is about to 
produce electrical insulators for telegraph 
and telephone lines and high and low ten- 
sion uses, and Steinull A/S, manufacturing 
rock wool products, were also visited during 
the members’ two-day stay at Oslo. 

The evening of the second day at Oslo 
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was free of official engagements but the 
members of the Institute enjoyed a late 
afternoon reception and cocktails at the 
British Embassy. The weather being kind, 
they were able, as an alternative to dancing, 
to stroll in the charming gardens surrounding 
the house. 

At midnight the “‘ Venus” sailed from 
Oslo. 


(T'o be continued) 


Institution of Civil Engineers 


JOINT SUMMER MEETING 


HIS year the summer meeting of the Insti- 

tution of Civil Engineers was held in con- 
junction with the Institution of Civil Engineers 
of Ireland, at Dublin, from June 14th to June 
17th. The meeting terminates to-day with a 
visit to the Dublin Waterworks Plant at 
Poulaphouca and the Liffey power station 
of the Electricity Board. Four papers were 
presented for discussion during the course of 
the meeting. 


ConTRACTORS PLANT 


The first paper, by Mr. A. P. Lambert, was 
entitled “Some Types of Plant in Use by 
Civil Engineering Contractors in Great Bri- 
tain.”” The scope of this paper was restricted 
to deal with types of plant used for excavating 
and concreting only. In the first section the 
author described the characteristics and opera- 
tion of such machines as the elevating grader, 
the ‘“ Euclid”? loader, and the slack-line or 
cableway excavator. He also outlined the 
advantages of various types of trucks and 
wagons used for the disposal of spoil, and 
gave a description of the lay-out of temporary 
railway tracks and the employment of loco- 
motives and railway wagons for this purpose. 
In the second section concreting plant was 
considered under the three headings of mixing, 
transporting and placing, the last classification 
including apparatus used to assist in com- 
pacting the concrete. 

An interesting machine described in this 
section was the Paver mixer, a machine used 
a great deal during the recent war, and to some 
extent since, for road and runway construc- 
tion. The machine may be of the single or 
double-drum type and is designed to move 
along on its own crawler tracks as the work 
proceeds, travelling either on the formation 
at the side of the strip being concreted or on 
the adjacent completed strip. A large rising 
hopper on the loading side is wide enough to 
accommodate a lorry or dumper, which tips 
the dry mix into the hopper at ground-level. 
The hopper is then raised by the usual cable- 
and-drum arrangement, and shoots the mater- 
ials into the mixer. The delivery side of the 
machine is provided with a boom on which 
runs @ skip with bottom discharge. The mixer 
itself discharges into the skip, which is then 
run out along the boom and can be tripped at 
any point. The boom can be swung fanwise, 
and thus the concrete may be placed with fair 
precision where it is wanted in the slab, result - 
ing in a minimum of handling into its final 
position. 

The double-drum development of this type 
of mixer is very ingenious. The designer was 
evidently dissatisfied with the single-drum 
machine because, whilst the loading cycle 
could be completed in less than half-a-minute 
and the discharge in even less, the mix itself 
was required by many specifications and nor- 
mal practice to be in the drum for at least a 
minute. He conceived the idea that by elon- 
gating the drum and dividing it into two com- 
partments he could increase the output of 
the machine by nearly 100 per cent. 

The double drum is, in fact, one long drum 
with a central bulkhead. A circular opening 
in this bulkhead is controlled by a transfer 
chute. In its closed position this chute pre- 
vents concrete in the rear drum from passing 


through to the front drum, but when in the 
open position, the mix is passed through from 
one drum to the other in much the same way 
that a mix is passed out of a single-drum 
machine. The machine thus carries two 
mixes in its belly, as it were, at the same time, 
one being a fresh mix in the rear drum just 
gauged in, the other one a mix in the front 
drum nearly ready for discharge. 

The whole sequence of operations needs 
very careful co-ordination, and the machine is 
worked by pneumatic controls regulated by a 
fairly complicated time-box or “‘ batch-meter.”’ 
Adjustments for period of mix in each drum, 
time for transfer, discharge, &c., are made in 
this batch-meter, but once the machine has 
been set and the operator has engaged the 
clutch to lift the hopper, the rest of the cycle 
proceeds automatically. The hopper works a 
trip lever which sets off the batch-meter and 
the operator has no further control over that 
cycle, even the discharge from the second 
drum occurring at a predetermined moment. 
The operator lowers the hopper under brake 
control and is then in a position to initiate 
another cycle. It is possible to produce over 
seventy mixings per hour with this machine, 
each mix having a full minute actual mixing 
time. 


TrRaAFFiIc STUDIES 


On the morning of June 15th a paper 
entitled ‘‘ The Study of Road Traffic,’ by Dr. 
W. H. Glanville, was presented. The impor- 
tance of knowledge of the behaviour of road 
traffic was stressed in the introduction to the 
paper, this knowledge being of fundamental 
importance in any study of road safety, road 
design, or the economics of road transport. 

The paper outlined some of the basic studies 
which are being made of the movements of 
vehicular road traffic. The required data in 
these studies, which cover a very wide field, 
are generally of a statistical nature. The 
various instruments and methods of measure- 
ment used to determine traffic flow and speed 
were outlined and the technique of traffic 
survey methods was described. Relationships 
between the variable quantities in these sur- 
veys, for example, the effects of flow or road 
width on speed, were deduced and their appli- 
cations to traffic problems were indicated. 

Thus an analysis of the data obtained in 
the London Traffic Survey made by the Road 
Research Laboratory in September, 1947, 
over thirty-six miles of streets in central 
London showed that the average stopped 
time at intersections was 22 per cent of the 
journey time. The average corrected running 
speed in the Survey, when allowance was made 
for the observed additional delay of thirteen 
seconds per stop due to decelerating, accelerat- 
ing, and waiting for an opportunity to turn 
right, was about 17 miles per hour, or 3-5 
minutes for a mile. In all, therefore, the inter- 
sections were responsible for 31 per cent of 
the journey time. Plotted results of the sur- 
vey indicated that the intersections were work- 
ing much nearer to saturation level than the 
streets between them, and the first sign of 
failure would be the locking of an intersection. 
In conclusion, the author stated that although 
the results of investigations were as yet rather 
fragmentary, it was hoped that, as the research 
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proceeded, a co-ordinated picture of road traffic 
would be built up. 


PowER SvuPPLy 


Abstracts from the paper “‘ Hydro-Electric 
Development on the Electricity Supply Board’s 
System in Ireland,” by Mr. J. A. O’Riordan, 
are reproduced elsewhere in this issue. This 
paper was presented in conjunction with 
“* Water Power Development in Great Britain,” 
by Mr. James Williamson. 

Mr. Williamson’s paper commenced with a 
brief historical résumé of the use of water power 
in this country. The use of water-wheels and 
water turbines for industrial drive from the 
rivers, in the more populous and industrial 
areas, is at the present day more widespread 
than is generally realised. An interesting 
example of this use of water power was given 
by the cotton mills at Catrine, where a large 
wheelhouse, installed by William Fairbairn, 
had commenced operation in 1827 and con- 
tinued as the main source of power without 
any recorded failure of the drive until 1947, 
when the factory was reconstructed. The 
power was obtained from a head of 48ft Qin, 
through two wheels each 50ft in diameter, 
and 10ft 6in wide, a capacity of 250 h.p. at 
first being obtained from the installation. The 
speed of the wheels was later increased from 
2 to 3 r.p.m., which, with increased water 
supply, increased the power to about 500 h.p. 
At an adjacent bleaching works of the same 
company, established in 1824, a single Fair- 
bairn wheel of the same type of construction 
but of smaller diameter, is still operating 
efficiently. 

The paper continued with an outline of early 
hydro-electric works in Wales and Scotland, 
and gave a summary of the present position 
and future possibilities of hydro-electric deve- 
lopment in Wales, England, Southern Scotland 
and Northern Scotland. The last-named area 
covers the territory of the North of Scotland 
Hydro-Electric Board, and the paper concluded 
with a description of some of the various schemes 
which are at present under construction by the 
Board, and indicated the wide variety of 
capacity, head and output and hence of method 
of development which is found amongst them. 


Air-Entrained Concrete 
By T. WHITAKER, M.Sc., A.M.I.C.E.* 


Mucu has been heard from the U.S.A. during 
the last few years of the use of air-entrainment 
for producing concrete with better workability 
and enhanced durability. Nearly all the 
development work on this subject has been 
carried out in America, and air-entrained con- 
crete has so far been little used in this country. 

An “ air-entrained ’’ concrete is one in which 
a small volume of air bubbles has been deliber- 
ately formed during mixing ; the air so entrained 
is usually from 3 to 6 per cent by volume. 
Air contents much in excess of 6 per cent cause 
a material reduction in strength. It is thus 
quite different from the “aerated ” concretes 
which contain from 25 to 80 per cent voids. 

Air-entraining cements arose out of the prac- 
tice of some manufacturers of using grinding 
aids, generally resins, lignin compounds or 
stearates to act as lubricants in grinding cement 
clinker. From about 1930 onwards the effect 
of these materials on the finished concrete was 
widely studied, and it was shown that their use 
had beneficial results, such as increased dur- 
ability to freezing and thawing, improved work- 
ability, and reduction in bleeding and segrega- 
tion. In explanation of this behaviour it was 
variously claimed that particular interground 
agents acted as waterproofers, plasticisers, dis- 
pensing agents or catalysts. The demand for 
cement embodying a grinding aid grew, and 
in 1942 a specification was issued by the 
American Society for Testing Materials con- 
trolling the composition of these ,“‘ treated ”’ 
cements and limiting the quantity of agent to 
be added. 

It seems to have been realised about this 
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time that these cements produced concretes 
of lower density than normal, due to the air 
they entrained in the mixing process, and they 
began to be marketed as “ air-entraining 
cements,” especially as it became clearer that 
it was the bubbles of air rather than the agent 
itself which produced the beneficial effects. 
They were hailed as a great boon in the North- 
Eastern States of America, where roads are 
normally kept open in snow or frost by treating 
them with common salt or calcium chloride. 
It was shown that concretes made with these 
cements remained in good condition under 
such treatment and did not scale badly like 


normal concretes. The reason suggested for ° 


this was that the air voids intentionally formed 
provided space into which water could expand 
on freezing. The increasing demand and pro- 
duction encouraged many laboratories to start 
further research on the whole subject of 
air-entrainment. 

In the early days of air-entrained concretes 
there were two main classes of air-entraining 
agents available commercially, namely, fatty 
or resinous materials insoluble in water, and 
foaming or wetting agents soluble in water. 
The first type were usually ground with the 
cement clinker, flake or powdered ‘“‘ Vinsol ”’ 
resin being most commonly used. The air- 
entraining effect was brought about by saponifi- 
cation of the agent by the alkalis in the cement 
when mixed with water. Hence the amount of 
air entrained depended on the time given to 
the reaction, the consistency of the mix, the 
nature of the agitation and the chemical nature 
of the cement and the agent. This type of 
agent has now been superseded since research 
work showed that more consistent results 
could be obtained by using materials in a 
** neutralised ’ or saponified form, and most 
mills now use “ neutralised ” materials for their 
interground air-entraining agents. 

Materials of the second type have been in 
general use where the agent is added at the 
mixer, and have the advantage that the air 
content of the mix can be modified on the spot 
if necessary. Up to the present, only three air- 
entraining agents have been approved by the 
U.S. Public Roads Administration. These are 
**'Vinsol”’ resin, which is an extract of pine 
wood, “ Darex AEA,” which is substantially 
a triethanolamine salt of a sulphonated hydro- 
carbon, and “ Pozzolith,” which is a mixture of 
calcium lignosulphate, calcium chloride and 
low-carbon fly-ash. 

Laboratory work has shown that the improve- 
ment in workability, frost resistance, &c., is 
caused by the entrained air and not by the 
admixture itself, and the bubbles of hydrogen 
generated by aluminium powder added to the 
wet mix will produce similar effects. It has 
been recognised, however, that the agent used 
may affect other properties, for instance, the 
rate of setting or hardening. The entrained 
air bubbles act as frictionless fine aggregate 
and hence less sand is needed for an air- 
entrained concrete than for a normal one. 
Rodding and vibration produce consolidation 
by removing large air voids as in normal con- 
crete, but there is a danger of removing the 
entrained air if vibration is continued too long. 

The strength of an air-entrained concrete is 
less than that of a comparable mix of normal 
concrete of the same water-cement ratio. As 
with normal concrete strength is increased as 
the water/cement ratio is decreased, but the 
relationship between water content, cement 
content, air voids and strength is still very much 
an open question. It is customary to sacrifice 
some of the increased workability by reducing 
the water content of the mix in order to mini- 
mise the reduction in strength, and it has been 
found that the compressive strength of mixes 
normally used in road work in America varies 
between 90 and 95 per cent of that of com- 
parable normal concrete. 

It is the marked improvement in resistance 
to frost that has caused the great interest in 
air-entrained concrete, but more recently an 
improved’ resistance to sulphate-containing 
waters has also been observed in certain 
circumstances. The amount of air-entrained 
concrete so far used in structures or buildings 
is insignificant compared with that used in roads 
and runways. The improvement in workability 


THE ENGINEER 


even though obtained at the cost of some loss 
in strength might be useful in structural and 
building work where high workability is always 
advantageous, and where segregation is an 
ever-present danger. There are, however, 
relatively little data available on such factors 
as bond and shear strength, and this may 
account for the small amount of structural 
work so far carried out. The resistance to frost 
of air-entrained concrete may be of advantage 
in such structures as bridges, retaining walls 
and tanks, where moisture has free access to 
the concrete. Air-entrained concrete is being 
used in the manufacture of building blocks in 
America, and it is claimed that breakage in 
handling while green is reduced, appearance is 
improved, permeability decreased, and generally 
compressive strength improved. 

The use of air-entrainment is undoubtedly an 
advance in highway construction for weather 
conditions such as apply in U.S.A. In this 
country the climate is less severe, and roads are 
constructed with a much dryer concrete so 
that bleeding and laitance are not usually 
found and the surface is therefore more durable. 
Air-entrained concrete might, however, be used 
to advantage here for such items as fence posts, 
kerbs and paving-flags, which frequently have 
to withstand more severe conditions than 
structural or mass concrete. 


—_———_— 


A Portable Pressure Gauge 
Calibrator 


WE illustrate herewith a portable pressure 
gauge calibrator, which is now made by 
Barnet Instruments, Ltd., Bath Place, Barnet, 
Herts. It is designed to be light and compact 
and to cover a range of pressures from 1 lb to 
4000 Ib per square inch. At its maximum 
pressure the apparatus needs a total operating 
weight of only 50 lb—about a quarter of the 
weight required for the traditional type of 
gauge-tester. 

The apparatus embodies a dual hydraulic 
system operated by weighted plungers. The 





PORTABLE CALIBRATOR 


left half of the system is used for testing gauges 
from 1 !b to 400 Ib per square inch (lkg per 
square centimeter to 30kg per square centi- 
meter) and the right half for gauges from 
200 Ib to 4000 Ib per square inch (20kg per 
square centimeter to 300kg per square centi- 
meter). The left-hand plunger has an area 
of $4 square inch, whilst the right-hand 
assembly contains a differential plunger, of 
which the effective area is 1/80 square inch. 
Thus a deadweight of 50 lb produces 400 Ib per 
square inch pressure when placed on the left- 
hand plunger, and 4000 lb per square inch press- 
ure when placed on the right-hand plunger. 
Whichever half of the system is appropriate, 
the gauge to be tested is mounted on the 
central pillar, as shown in the illustration. 
Behind this central pillar is an oil reservoir, 
controlled by a needle valve operated by 
a thumb wheel. Manipulation of the thumb 
wheel allows oil to pass from the reservoir 
into a horizontal ram actuated by the capstan 
handle and screw. When the horizontal ram 
cylinder is filled with oil, the needle valve in 
the reservoir is closed. Two valves will be 
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seen, one each side of the pillar bearing the 
pressure gauge. If the left half of the system 
is to be used, the left valve is opened and the 
right one closed. Similarly, for the right 
half of the system the right valve is opened 
and the left valve closed. After placing the 
necessary weights on the appropriate plunger, 
pressure is built up by the hand-operated ram 
until it balances the weights’ on the plunger. 
The gauge will be shown to be correctly cali- 
brated if its readings correspond to the effective 
loading of the weights. 

All components of the apparatus are inter- 
changeable and replaceable from stock. We 
are informed that the plungers and barrels 
are made and fitted to a high degree of accu- 
racy, by methods similar to those used in the 
manufacture of diesel fuel injection equip- 
ment. In the case of the low-pressure piston 
it is claimed that the leak-rate is insufficient 
to vary the height of the piston by more than 
yyin in three minutes with a pressure of 400 Ib 
per square inch. Similar figures for the high- 
pressure piston are fin in one minute, with a 
pressure of 4000 lb per square inch. The appa- 
ratus is stated to function accurately over a 
temperature range from minus 20 deg. Cent. 
to plus 50 deg. Cent. 

The tester itself weighs 32} lb; packed in 
its carrying case, it weighs 53 Ib. The cali- 
bration weights are packed separately in another 
carrying case and for the English Standard 
(pounds per square inch) total 493 Ib, giving 
an overall weight of 60} Ib for the second 
container. 





Polishing Machine Hood 


WE have received particulars of a new hood 
for use with double-ended polishing machines, 
which has been introduced by Dallow Lambert 
and Co., Ltd., of Leicester. A photograph 
of the hood, which is intended for use in 
conjunction with the makers’ “ Drymat ”’ 
dust-collecting units, is reproduced below. 

The hood is of heavy sheet steel construc- 
tion and is built in two parts, the upper part, 
which shrouds the mop, being adjustable 
within the lower section, forming the pedestal. 
By means of a simple ratchet device the upper 
part can be adjusted to different positions so 
that the suction orifice is automatically set 
as close as possible to the point of dust forma- 
tion. An adjustable visor is fitted to the upper 
unit to prevent lint and moppings being thrown 
back at the operator from the polishing mop. 
The range of adjustment available with the 
upper unit enables the hood to be used with 
polishing mops from 1 to 14in diameter. 
When very large components are being polished 





DOUBLE-ENDED POLISHING MACHINE Hoop 


the upper part of the hood can be removed 
and with this arrangement the moppings are 
removed by the suction duct connected to the 
lower part of the hood. 

The suction orifice in the bottom unit is 
incorporated with a drawer designed to receive 
the large or heavy particles of dust removed 
by the mop and to hold any small components 
which may inadvertently be dropped by the 
operator. 
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Distribution Pillars and Panels 


E have received particulars of the new 
distribution pillars and panels recently intro- 
duced by W. T. Henley’s Telegraph Works 


Company, Ltd., 51 and 53, Hatton Garden, . 


London, E.C.1, and designed tv accommodate 
the company’s distribution units. ; 

As illustrated herewith, the pillar shell 
is of cast iron. The hinged door, which forms 
the front of the pillar, is fitted with the stan- 
dard Henley wedge lock and a bolt-on panel 
gives access to the back of the pillar. Strongly 
constructed of cast iron, the shell embodies 
a detachable roof, plinth and root and the 
dimensions allow adequate ventilation. The 
root is designed in such a way that it can be 
filled in with sheet steel and adapted for 
floor fixing if required for indoor use. Fixing 
lugs are incorporated in the shell sides to take 
the horizontal bars supporting the vertical 
distribution units as illustrated, and a large 
earthing socket is fitted to the root of the 
shell. 

Five sizes of shell are available, the widths 
of the door openings being 17in, 22in, 27in, 
32in, and 42in (with double doors). In each 
instance the overall depth of the pillar from 
back to front is 14}in, the height above ground 
is 3ft llin, and the depth of the root is 18in. 
To satisfy requirements for wider pillars a 
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PILLAR 


specially designed shell is available, allowing a 
double shell combination to be built up, using 
standard parts. In this way a combination 
equal to a pillar 74in wide can be obtained. 

The range of distribution units for use with 
these pillars comprises tailless units for multi- 
core cables and tail units for V.R. and single 
lead-covered cables. Both non-selective and 
selective busbar units are available. There 
are four sizes, suitable for maximum working 
currents of 200A, 300A, 500A, and 1000A, 
but the largest of these sizes is made as a non- 
selective unit only. Cartridge fuse links can 
be fitted to all units up to the 500A size, while 
the 1000-A units are fitted with links only. 
As an alternative to the fuse link the standard 
Henley wedge links can be fitted. 

The pillar illustrated herewith is fitted with 
(left to right) a 1000-A unit with links; a 
500-A unit, a 300-A unit, and a 200-A unit, 
with fuse links on all phases, links on neutral 
and fuses on the fifth core (for lighting). 

A typical 300-A unit is shown in our second 


illustration; a wedge link is fitted on the 
neutral and a 60-A cartridge fuse link on the 
fifth core. The compound filled sealing cham- 
ber, which encloses the cable cores, is of cast 
iron with ground joints, and is fitted with the 
usual standard lead cone glands or brass 
wiping glands, with or without armour grips. 
On the 500-A and 1000-A units non-magnetic 
fronts are fitted and all sealing chambers are 





TYPICAL 300-A DISTRIBUTION UNIT 


provided with large compound filling holes. 
To avoid crossing of the cable cores inside 
the sealing chamber, interchangeable cable 
fittings are provided and can be arranged to 
suit the lay of the cores. 

Separate one-piece porcelain insulators of 
robust design are fitted on the front of the 
units for each phase and neutral. Special 
precautions have been taken to obtain a com- 
pound-tight joint both between the insulator 
and the sealing chamber and between the fit- 
tings and the insulators. Ring type current 
transformers can be fitted on the front of all 
units except the 1000A size, and ammeter 
sockets are available when required. 

The fuse links are fitted with shrouded porce- 
lain carriers having wedge'type clamping devices 
operated by insulated knobs. The busbars 
are of laminated tinned copper and are pro- 
tected by strong angle-section black insulating 
shields securely fixed to the pillar shells, but 
readily detachable for cleaning. 

Tailless units of the kind illustrated can be 
assembled as compact panels of any required 
size for installation in sub-stations, kiosks, &c., 
instruments and current transformers being 
fitted to suit any particular conditions. 
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European Road Network 


EvROPEAN countries have recently agreed 
on a road network which, it is claimed, will 
reduce to a minimum waste of time and incon- 
veniences due to the idiosyncrasies of national 
road systems, and will also increase the safety 
of motorists, cyclists and pedestrians. The 
United Nations Economic Commission for 
Europe was responsible for this agreement. 

Existing highways have been utilised, and 
an attempt has been made to link them 
across frontiers, and in particular to provide for 
the unification of their main features. This 
task was carried out by the Sub-Committee on 
Road Transport and the group of subsidiaries 
to the Inland Transport Committee of the 
Economic Commission for Europe. The Com- 
mittee prepared a draft road network in April, 
1948. It also defined some of the features which 
Governments must take into account in order 
to obtain a standard type of road for the whole 
of Europe, when their national construction 
and rehabilitation plans are carried out. 


Types oF INTERNATIONAL RoOaps 


The Sub-Committee has divided roads into 
three categories according to their width. The 
first category will include roads consisting of one 
carriageway 7m in width with two lanes 3-5m 
wide (mountain roads in this category may be 
only 6m in width); even these roads will be 
wider than the average European road to-day. 
The second category will consist of roads at 
least 7m wide with two carriageways separated 
by a central strip. The third category will 
consist of roads 10-5m wide or, exceptionally, 
of 9m with three lanes. Cycle tracks should be 
built outside the carriageways wherever the 
density of cycle traffic makes this necessary. 
In this connection the Danish and Netherlands 
Governments have promised to build special 
tracks along all international roads. The 
French, Swedish and United Kingdom Govern- 
ments all estimated future cycle traffic on the 
international roads at 500 cycles per day, 
whereas the Swiss Government’s forecast was 
700 per day. 

The Sub-Committee has laid down a number 
of principles governing safety and good con- 
struction which are to be internationally 
observed. For example, on bridges and bridge 
approaches the width of carriageways and 
of the separate tracks provided for cyclists 
and pedestrians must be the same as 
at all other points on the road, except in 
very special cases. Where there are no sepa- 
rate tracks for cyclists and pedestrians then 
adequate space must be provided on each 
side of the carriageway to permit the full use 
of the width of the carriageway by motor 
vehicles. The bearing capacity of the bridges 
must be uniform throughout the network. 
It has not yet been possible to fix the strength 
and width of bridges, since European States 
have not yet agreed on the maximum dimen- 
sions of vehicles. Agreement on this point is 
expected to be reached at the World Conference 
on Road and Motor Traffic, which will be held 
this summer at Geneva. 

In considering the esthetic aspect of highway 
design, the. Sub-Committee has recommended 
that alignment should provide for the “‘ harmony 
of vertical and horizontal curves.” The Sub- 
Committee was particularly anxious to avoid 
a mistake made in certain countries such as the 
United States, where magnificent parkways 
have" frequently been built without regard to 
the natural landscape. These parkways are 
ornamented with artificial landscapes, lined 
with specially planted trees and sown with 
immense lawns, all of which cause boredom to 
the motorist who would prefer to see the real 
face of the country through which he is passing. 


Roap Signs AND ANCILLARY SERVICES 


The standardisation of road signs- will be 
discussed at the forthcoming World Conference. 
A certain number of standard signs have already 
been agreed upon, but the approval of the 
World Conference must be awaited before these 
signs can appear on international roads. 
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High-Voltage Transmission in 
Great Britain* 


By T. GRAEME N. HALDANE, M.A., M.L.C.E., 
M.I.E.E. 


GrowtH or Loap 


THE system of 132-kV lines universally 
referred to as the “ grid”’ was settled during 
the period 1927-31. The grid has been added to 
quite considerably since its completion in 1933, 
especially during the war, when it became 
necessary to transmit large blocks of power from 
London to South Wales and between other 


areas. Nevertheless, it remains substantially” 


in the form originally conceived at a time when 
the country’s consumption of electricity was 
about one-fifth of the present-day figure. 

In 1928 the maximum demand was about 
3 million KW and the annual consumption 
about 9000 million kWh. The maximum 
demand to-day is about 12 million kW (or 
would be if it could be met), and the energy 
generated (despite present limitations) 46,500 
million kWh per annum. Thus the demand 
increased about four times and the consumption 
about five times in this period of twenty years. 

None of us, I think, doubts that the rate of 
increase in the next twenty years will also be 
very great. Even in the U.S.A., where the 
annual consumption is about 1700 kWh per 
head, or approaching twice that in Great 
Britain, there is no sign of saturation, as wit- 
nessed by the curve in Fig. 1. 

During the last three years, when the post- 
war shortage of generating plant has made 
necessary @ vigorous campaign to limit the use 
of electricity, the consumption has risen by 
an average of about 7} per cent per annum. 
We may well wonder what will happen when this 
campaign is reversed. I believe, therefore, that 
the assumption of a geometric 7 per cent average 
growth for the next twenty years is conserva- 
tive, huge though the resulting figures will be 
at the end of that time. Seven per cent is 
less than the geometric increase during the 
past twenty years, and in the light of what has 
happened and is happening in the U.S.A. it 
might well be considered too low. 

The corresponding increase in power I take 
to be 6 per cent. Such a figure would bring the 
total annual load factor based on simultaneous 
M.D. and units generated up to about 55 per cent 
in 1968, and, since we may suppose that a part 
of the additional energy consumption will be 
time-controlled, this increase in load factor 
seems possible. 

The forecast of future energy and power 
requirements on the foregoing basis is shown in 
Fig. 2, and in Table I are shown the correspond- 
ing forecasts for the seven-grid areas in 1958 
and 1968 : 

TaBLE I—Forecast of Load Growth in Great Britain 




















1958 1968 
| Energy Energy 
Max. | gener- Max. gener- 
Grid area demand,} ated, | demand,| ated, 
MW million MW million 
kWh | kWh 
Scotland (Central 
and South) --| 1,950 8,970 3,690 17,650 
North-East ...| 1,100 5,220 2,140 10,260 
North-West ...| 3,560 15,840 6,540 31,140 
Mid-East ... ...| 2.400 | 10,340 | 4.250 | 20,320 
Central ... ...| 3,400 14,830 | 6,090 29,180 
South-East ~] 6,300 | 26,090 | 10,720 | 51,400 
South-West ...| 2,300 10,250 | 4,200 20,150 
De se .-.| 21,010 91,540 | 37,630 | 180,100 
| 











Note.—The figures for individual areas must be 
regarded as rough approximations only. The area M.D. 
figures refer to time of national peak. 


NEED FOR GREATER INTERCONNECTION 


The grid system, at least as originally planned, 
was not a transmission system, but a number of 
self-contained interconnecting systems each 
embracing a specific area and designed to reduce 
the amount of spare plant and to permit more 
economical use of generating stations in that 
area. 

To cater for the load growth given in Table I 
it is clear that an enormous increase in generat- 


* Abstract. Paper. British Electrical Power Con- 
vention, Torquay, June 16, 1949. 
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ing capacity will be required in the next twenty 
years, and there must be a corresponding 
extension of the grid, particularly as the search 
for new generating station sites will tend to 
place an ever-increasing proportion of the 
generating stations away from the load. Since 
interconnection is likely to be as necessary in 
the future as in the past, it would not be sur- 
prising if it proved essential to design a totally 
new interconnecting system superimposed on 
the existing 132-kV grid and operating at a 
higher voltage. This development would be 
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in accordance with the universal history of 
electricity supply—higher voltage systems being 
superimposed on lower voltage systems, the 
latter becoming merged into distribution. Such 
a development was in fact forecast in the last 
annual report of the Central Electricity Board, 
and it may well be that, but for the war, part 
of the system would already exist. 


A Nationat Bus-Bar 


In planning for the future it will be necessary 
to think in terms of both interconnection and 
transmission. Because the function of a higher 
voltage system superimposed on the existing 
grid will be somewhat different in character 
from that of the grid, I proposed to refer to 
such a system as a “national bus-bar,” a 
term which will, I think, most nearly describe 
its function. 

In considering such a national bus-bar the 
first matter which has to be dealt with is its 
carrying capacity. I 
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30-MW sets are beginning to be thought small. 
I think it is likely that 60-MW and larger sets 
will become general in the comparatively near 
future, partly because the amount of plant 
which can be installed on a site is thereby 
increased and the cost per kilowatt reduced, and 
partly because of the urge to speed up the rate 
of installation of plant. The trend towards 
these larger sets will be accelerated if, as is to 
be expected, their design can be modified to 
give greater operational flexibility. 

The other main factor is plant availability. 
From the published information it appears 
that the average non-availability of plant due 
to breakdown, including the effects of both 
turbo-alternator and boiler outage, is now of 
the order of 8 to 10 per cent. 

It is perhaps a little pessimistic to assume 
that we cannot in the next ten or twenty years 
reduce the non-availability due to breakdown 
below the figure taken as representing present 
conditions, which is rather high compared, for 
example, with results now claimed on some large 
systems in the U.S.A. For the future it would 
perhaps be reasonable to assume a reduction 
to 6 per cent. 

Taking this figure of 6 per cent and using 
the area loads as forecast in Table I, I have 
examined the saving in spare plant due to area 
interconnection, making use of the theory of 
probability. 

Assuming no unreasonable risks of load 
shedding are taken, it appears that the amount 
of generating plant which can be saved by 
complete interconnection as against the group- 
ing of generating plant into seven completely 
isolated areas (while still retaining the desired 
standard of security) would be some 1400MW 
in the country as a whole by 1958, while the 
figure would increase to nearly 2200MW in 
1968. These figures take into account an 
increase in the av size of set to about 
40MW in 1958 and about 60MW in 1968. 

For planning p I hardly think. the 
permissible risk of load shedding should be 
taken as greater than, say, once in ten years, 
and this was the basis adopted for calcula- 
tion. In case it be thought that once in 
ten years is too high a standard, I would 
mention that an appreciably larger risk—say, 
once in five years—does not greatly reduce 
the saving of plant due to interconnection. 


have therefore given 200, 200 
considerable thought to 
the inter-area transfers 100 : 100 > 
which are likely to be 80, —_ Generated 80 = 
required during the 60, 60 & 
next twenty years. 3 40, 40 3 
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linkage is to deal with 
plant outage with the 
minimum provision of 
spare plant. It is, of 
course, well known 
that interconnection of 
generating stations per- 
mits a saving in spare 
plant, and this was, in 
fact, the main justifica- 
tion for the original grid, which linked together 
all the stations in each of the seven grid areas. 
It is not so obvious that interconnection of 
extensive areas, which are themselves aggre- 
gates of a large number of stations, can result 
in-a further large saving of plant, and it is 
with this further saving that I am _ here 
concerned. 

The size of the individual unit of plant has a 
direct effect on the saving possible. In 1928 
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‘there were few generating sets exceeding 


30MW ; in fact, many of the then major 
stations consisted of 20-MW or even smaller 
sets. Sets rated at 50MW or 60MW were 
beginning to be thought about, but had not 
been installed. So interconnection in those 
days involved providing for the loss of one or 
more sets of 30-MW or less. To-day we have 
standardised on 30-MW and 60-MW sets, and 
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Fic. 2—Forecast of Future Energy and Power Requirements 


In a fully interconnected system transmission 
capacity would be needed so that when a local 
deficiency of spare plant occurred it could be 
made good by import from other areas. A good 
deal of scope would exist for variation in the 
location of spare plant and hence in the trans- 
mission capacity needed for import into any 
particular area. On the average, however, 
transmission capacity would be needed to 
import into each area an amount equal to one- 
seventh of the total plant saved, or, say, 
300MW by 1968. 

This represents the maximum import, 
which would be called for only on rare occasions 
when an unfortunate coincidence of breakdown 
occurred in one area. I think, therefore, it 
would not need to be covered to any great 
extent by spare transmission capacity. The 
high reliability of h.v. transmission lines would 
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ensure that the overall risk would be increased 
very little by transmission line failure. 

(2) Diversity Under Normal Conditions.—A 
further reason for interconnection is the exist- 
ence of diversity in the times of maximum 
demand and the consequent possibility of a 
saving in the total generating plant required 
when @ number of systems have been linked 
together. Such diversity is to be found between 
relatively small systems such as individual 
undertakings, but for very large systems such 
as those represented by the grid areas the 
ordinary diversity due to differences in hours 
of work, domestic habits, &c., is small and 
probably of much less importance than the 
other factors considered below. Nevertheless, 
there is some diversity of maximum demand 
as between areas, and, though not considered 
quantitatively here, such diversity should be 
borne in mind in arriving at an estimate of 
inter-area transfers. 

(3) Diversity Under Extreme Weather Con- 
ditions.—There is no doubt that over a fairly 
wide range of temperatures a definite relation- 
ship can be found between temperature and 
load. 

Dr. J. 8. Forrest, in his contribution to a 
discussion on “ Weather and Electric Power 
Systems,’’? includes an interesting pair of load 
curves showing the effect of temperature. These 
curves show that a drop of 25 deg. Fah. in 
temperature produced an increase in the peak 
load of some 22 per cent, other factors remaining 
approximately constant. A curve published 
by Mr. E. B. Powell* shows a very nearly linear 
relationship between temperature drop below 
65 deg. Fah. and maximum demand. 

It may be roughly correct that a 1 deg. Fah. 
change in temperature below about 60 deg. Fah. 
produces nearly 1 per cent change in maximum 
demand. It does not follow, however, that this 
relationship would continue down to the 
lowest temperature, since before that point is 
reached most of the available space-heating 
apparatus may already be in use, though very 
cold weather Jasting some days seems to result 
in @ further increase in load due to efforts to 
prevent freezing of water pipes. 

Extreme weather conditions (including cold, 
wind and darkness) cannot be entirely uniform 
throughout the country at any time, but it 
would not be safe under present conditions to 
rely on the area diversity under extreme 
weather conditions offering the possibility 
of effecting a large reduction in total plant 
installed. In twenty years’ time, however, the 
use of electric space-heating apparatus will 
no doubt have expanded greatly, as also electric 
lighting, and interconnection may become of 
considerable importance from the point of view 
of diversity under extreme weather conditions 
between areas. 

(4) Uncertainty in Load Estimating.—As it 
takes nearly five years to plan, construct and 
put into operation a modern power station, 
plant programmes must be based on estimates 
of what the load will be four or five years hence. 
These estimates have to take account of the 
probable industrial and domestic developments 
in the area, changes in population, and other 
factors, none of which can be assessed with 
complete accuracy. For instance, the load 
developments in any area may be greatly 
affected by national policy, which is obviously 
liable to changes in the course of four or five 
years. I have not given special consideration 
to the major effects produced by war, but this 
is a matter which cannot, unfortunately, be 
neglected. Apart from the risks of war there 
are uncertainties about our overseas trade, 
which may have marked effects on particular 
industries in particular areas. It seems to 
me that this uncertainty in forecasting area 
loads is so substantial a factor as to involve 
surprisingly large amounts of plant with the 
loads expected in, say, twenty years’ time, and 
therefore well worth detailed consideration. 

As an illustration of the possible magnitude 
of this effect I have considered how plant pro- 
grammes would be affected if, on the one 
hand, areas made their plans so as to cover their 





1 |.E.E, Journal, 1946, Vol. 93, Part I, page 161. 
* LE.E, Journal, 1946, Vol. 93, Part I, page 171. 
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own estimating errors and, on the other hand, 
if area estimates were pooled on a national 
basis, as they can be if the interconnection is 
sufficient. 

If we assume that area estimates generally 
follow a normal error curve and are of a standard 
such that, after correction of the effects of 
weather conditions on the load, 50 per cent 
of them are within +2} per cent, this would 
be a high but not impossible standard of esti- 
mating. If, further, we assume that programmes 
are determined so that the risk of under- 
estimating is covered in nine years out of ten, 
probability calculations show that each area 
would require about 5 per cent more plant than 
the estimate. On the other hand, for the same 
degree of safety a national programme based 
on the combined estimates and assuming ade- 
quate area interconnection would call for only 
2 per cent extra plant, a saving of about 3 per 
cent. 

These figures are, of course, arbitrary and 
imply that some attempt is in fact made to 
cover this contingency by actually installing 
more plant than required by the estimate. 
The only conclusion I want to draw, therefore, 
is that a strong interconnection will be of the 
greatest use in reducing the risks due to esti- 
mating errors, and its carrying capacity must 
be determined with this in mind. 

I have not referred to another factor which 
is somewhat akin to the above, namely, failure 
to maintain the planned programme of power 
station construction. Apart from present 
difficulties due to manufacturing limitations— 
which we hope will be overcome in due course— 
there is the very serious difficulty of finding 
power station sites and overcoming the amenity 
and other objections. Even if there,is in the 
future no overall shortage of generating plant 
it is likely that the obtaining of sites with 
suitable water and other facilities, will go ahead 
with somewhat less difficulty in one area than 
in another. This will give much the same result 
as load estimating uncertainties and again call 
for inter-area transfer capacity. This is a 
factor which might prove to be of great 
importance. 


INTERCONNECTION CAPACITY AND SAVING OF 
INSTALLED PLANT 


It will be seen from the above that with the 
information at my disposal I have been able to 
do no more than arrive at some approximate 
figures. I do not believe, however, that any of 
the points I have made are invalidated by the 
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@ 1960 


Fic. 3—Mazimum Transmission Voltages in Use or 
About to be Used 


difficulty of calculating the precise effects, 
and my broad conclusion is that the average 
transmission capacity into each area should 
be at least 250MW in 1958 and 400MW in 1968. 
We should thereby make direct savings of plant 
(as compared with completely isolated areas) 
of the order of 1500MW in 1958 and 2500MW 
in 1968, and at the same time provide the 
operating staff with a flexible system. In 
arriving at these figures some use has been made 
of the theory of probability, and I am inclined 
to think that given more complete data the 
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further application of this technique may prove 
of value. 

This estimate of interconnection capacity 
can be compared with the use which has been 
made of the existing facilities. [Here the author 
referred to inter-area power-flow diagrams 
published in papers by J. Hacking and J. D. 
Peattie*® and by A. R. Cooper.*] 

It will be seen that the excesses and 
deficiencies of plant as represented by grid 
imports or exports fluctuate between +9-7 per 
cent and —32-3 per cent, or, if we exclude the 
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Fic. 4— Probable Lightning Outages per 100 Circuit-Miles 
per Annum for Great Britain 


year 1942-43 during which the conditions were 
extremely abnormal, between +9-3 per cent 
and —7-2 per cent. 

It is possible, of course, that in some of the 
cases recorded the transfer was actually limited 
by transmission line capacity and that it might 
have been greater had no such limitations 
existed. Even excluding this possibility, the 
percentage figures, when applied to conditions 
in 1968, tend to suggest that the figure of 
400MW which I have given above is 
conservative. 

(To be continued) 





The Oder-Danube Canal 


Tur River Oder, which at present forms 
the border between Poland and Germany, 
is linked with the mining and metallurgical 
basin of Upper Silesia by means of the Gliwice 
canal. Upstream of the city of Kozle the Oder 
is navigable only to small barges. The mining 
basin of Upper Silesia and the port of Szczecin 
(Stettin) are connected by the Oder River and 
the Gliwice canal, which are waterways of 
major importance. The utilisation of these 
waterways during periods of low water is 
troublesome, and in order to improve the 
situation the Polish authorities concerned are 
studying a scheme to make the Oder navigable 
to barges of 1000 tons. The main features of 
the scheme consist of increasing the length of 
locks on the Gliwice canal, regulating the Oder 
near Wroclaw (Breslau) and _ constructing 
storage reservoirs and thus increasing the per- 
missible draught in this sector. It is estimated 
that when all these works are completed the 
annual traffic on the Oder will reach about 
15 million tons. 

A scheme for linking the Oder with the 
Danube involves the construction of a canal 
from a point 5 miles from the Gliwice canal, the 
new waterway passing through the valleys of 
the Becwa and the Morava and reaching the 
Danube near Bratislava. The canal will be 
200 miles long in the Polish territory and will be 
provided with seventeen to nineteen locks, each 
740ft long and 40ft wide. Storage reservoirs 
will be built in the upper valleys of the Oder 
and the Morava, with a capacity of 235 million 
cubic yards. It is estimated that four years will 
be necessary for the construction of the Oder- 
Danube canal. 





3 T.E.E. Journal, 1947, Vol. 94, Part IT, page 463. 
4 T.E.E. Journal, 1948, Vol. 95, Part II, page 713. 
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Industrial and Labour Notes 


Trade With Canada and the U.S.A. 


It will be recalled that towards the 
end of April a meeting of representatives of 
industry, trade and finance was held in London 
to consider plans for a campaign to increase 
British exports to Canada and the U.S.A. 
It was then unanimously agreed that Sir 
Graham Cunningham, chairman of Triplex 
Safety Glass Company, Ltd., and a member 
of the Economic Planning Board, should head 
an organisation which would devote itself to 
efforts aimed at the extension of British mar- 
kets in North America. A small committee 
was formed, under the chairmanship of Sir 
Clive Baillieu, to determine immediately the 
lines upon which Sir Graham’s organisation 
might most effectively begin its work. 

On Monday last the report of Sir Clive 
Baillieu’s committee was published. It has 
been sent to all members of the Federation of 
British Industries and the National Union of 
Manufacturers and it announces the formation 
of the Dollar Exports Board, at the same time 
indicating the intentions of that organisation. 
The members of the Board, in addition to Sir 
Graham Cunningham, its chairman, are Mr. 
E. A. Carpenter, president of the Manchester 
Chamber of Commerce; Mr. C. B. Colston, 
managing director of Hoover, Ltd. ; Sir Charles 
Hambro, representing the Financial Advisory 
Committee; Sir Patrick Hannon, president 
of the National Union of Manufacturers ; 
Mr. Laurence Heyworth, director of Lever 
Brothers and Unilever, Ltd. ; Sir Percy Lister, 
chairman of R. A. Lister and Co., Ltd.; Mr. 
John McLean, of the Association of British 
Chambers of Commerce; Sir Leonard Paton, 
director of Harrisons and Crosfield, Ltd. ; 
Sir Robert Sinclair, president of the Federa- 
tion of British Industries, and Mr. H. V. 
Tewson, general secretary of the Trades Union 
Congress. 

The Board, it is stated, is an independent, 
self-governing voluntary organisation created 
to render all possible service to present or 
potential exporters from the United Kingdom 
to Canada and the U.S.A. Trade JAssociations, 
individual firms or traders, will decide for them- 
selves whether to make any use of the offices 
of the Board, which will not have or seek any 
governmental or statutory authority or powers. 
The function of the Board—which was empha- 
sised by Sir Graham Cunningham at a Press 
conference on Monday—is to provide a focal 
point for the endeavours which many different 
interests clearly wish to make, on the national 
behalf as well as their own, towards achieving 
a dollar balance, and so avoid the calamities 
which must arise if Britain cannot buy urgently 
needed supplies from dollar countries. The 
Government has indicated its warm approval 
of the setting-up of the Board and has promised 
that any representations which are made will 
be considered with the greatest sympathy 
and urgency. 

The Board says that it will invite consulta- 
tion with trade associations and that it is 
ready and anxious to receive either suggestions 
for new activities or details of difficulties from 
organised industries and from individual firms. 
In addition to assisting the removal of some 
of the obstacles to the development of exports, 
the Board intends to promote new activities 
in the Canadian and United States mar- 
kets, to make suggestions as to methods of 
marketing, and to examine fresh means whereby 
dollars can be earned. 

The office of the Dollar Exports Board is 
at Thames House North, Millbank, London, 
8.W.1. 


British Overseas Trade 


In the course of a speech on Friday 
last, the President of the Board of Trade, Mr. 
Harold Wilson, announced that provisional 
figures showed that exports in May reached a 
value of approximately £151,500,000. That 


figure was £14,000,000 higher than April, but 
On 


£8,500,000 below the record March figure. 





a daily basis, Mr. Wilson said, the rate of 
exports was 1-5 per cent higher than in April, 
but was lower than March by about the same 
amount. In the same speech, Mr. Wilson pointed 
out that imports during the month of May 
reached a value of nearly £195,000,000 and 
were the highest on record. The trade gap 
was not reduced proportionately, as, allowing 
for re-exports, the excess of total imports over 
total exports was nearly £38,000,000, compared 
with £44,600,000 in April. 


Wages in the Electricity Supply Industry 

The National Joint Industrial Council 
of the Electricity Supply Industry has reached 
an agreement whereby provision is made for 
an increase, within the maximum of 14d. 
an hour, in rates of pay for manual workers 
now receiving standard scheduled rates. A 
variation in terms of conditions for shift wor- 
kers in the electricity supply industry has 
also been negotiated, with the result that the 
amount hitherto paid for shift work has been 
reduced and overtime payments for Sundays 
and Bank Holidays substituted. 

A dispute concerning the terms of employ- 
ment of foremen at electricity generating 
stations has recently arisen between the 
Association of Supervisory Staffs, Executives 
and Technicians and the British Electricity 
Authority. Prior to vesting day the Associa- 
tion says, some of the electricity undertakings 
employed foremen on a monthly or weekly 
salary basis, whilst others were on an hourly- 
rated basis. The Association, which claims 
that a large number of power station foremen 
are included in its membership, is critical 
of the B.E.A. policy of employing foremen 
on an hourly basis. It has put forward to the 
B.E.A. the view that it is bad managerial prac- 
tice to employ key men such as foremen on 
an hourly basis, and has also asked that it— 
the Association—should be granted recogni- 
tion by the B.E.A. as the negotiating trade 
union for foremen. That recognition has not 
so far been accorded and last week the foremen 
employed at Barking power station decided 
that the B.E.A. should be informed that “a 
state of dispute ”’ exists. 


Non-Ferrous Metal Prices 


At the end of last week the Ministry 
of Supply announced further reductions, as 
from June 10th, in the prices of copper, lead 
and zinc. The new prices, per ton delivered, 
are as follows: electrolytic copper, £117 10s. 
(a reduction of £12 10s.); good, soft pig lead, 
£82 (a reduction of £13), and good ordinary 
brand zinc, £78 (a reduction of £7). Discounts, 
premiums, and the Ministry of Supply’s buying 
price for rough copper in slabs of from 2 cwt 
to 3 ewt remain unchanged. 

The prices of zinc oxide have also been re- 
duced, as follows, for lots of not less than 
2 tons delivered to buyer’s premises : red seal to 
£75 15s. a ton; green seal to £77 5s. a ton, 
and white seal to £78 5s. a ton. 


The International Labour Orgavisation 


The thirty-second conference of the 
International Labour Organisation began in 
Geneva on June 8th and its agenda indicates 
a wide range of discussions covering, among 
other matters, industrial relations, wages, 
vocational guidance and migration for employ- 
ment. Some of those matters are referred to 
in the lengthy report of Mr. David A. Morse, 
Director-General of the organisation, which 
was presented at the opening session of the 
conference. 

The first section of that report deals with 
the economic background, and claims that 
the post-war record of employment and pro- 
duction is an impressive achievement. The 


report says that it took European manufac- 
turing industries about six years to regain 
their pre-war level after 1918, but only one- 
and-a-half years after the end of hostilities 
In 1947 and 1948, however, 


in August, 1945. 





European industrial production, it is suggested, 
crept slowly and irregularly forward in the 
face of critical shortages in food, coal and 
steel. Although U.S.S.R. production and 
employment figures are not available, it was 
reported that by October, 1947, the gross 
production of large-scale industry had reached 
the average monthly level of 1940. Nations 
outside Europe, the report observes, have 
generally continued their high levels of war. 
time production and employment and in many 
cases have recorded still further expansion. 

The report goes on to say that, although there 
were signs suggesting that a recession might 
be in prospect in several countries, the only 
seriously bad spots in world production and 
employment during 1948 were in the defeated 
Axis countries and in areas where hostilities 
still continued. At the same time, in the bizone 
of Germany, following the currency reform of 
June, 1948, industrial production increased 
sharply from 52 per cent of the 1936 average 
in June to 73 per cent in October, 1948. In- 
dustrial production in Japan in October, 1948, 
was 50 per cent above the 1947 level, although 
it was only 37 per cent of the 1937 figure. 
Italy, too, the report mentions, although show- 
ing remarkable progress in the early post-war 
period, was confronted with unemployment 
on @ major scale, fluctuating during 1947 
and 1948 around 2,000,000. 


The Railway Disputes 

The twenty-four-hour unofficial strike 
over the “ lodging turns” dispute was repeated 
on Sunday last by locomotive drivers and 
firemen in various parts of the Eastern, North- 
Eastern and Scottish Regions of British Rail- 
ways. It has been suggested that the effects 
of the strike were not quite so widespread as 
on preceding Sundays, but there was, never- 
theless, considerable dislocation of railway 
services and consequently a great deal of incon- 
venience caused to many people. 

During last week discussions between the 
Railway Executive, the Associated Society .of 
Locomotive Engineers and Firemen, and the 
National Union of Railwaymen took place, 
and officials of the former union toured loco- 
motive depots in the Regions concerned in 
an attempt to restrain further unofficial 
strike action. But neither their efforts, nor 
telegrams somewhat belatedly dispatched by 
the N.U.R., resulted in persuading the majority 
of the engine crews to observe union discipline. 
The Railway Executive has already expressed 
its willingness to institute, jointly with the 
unions, an examination into all rosters involv- 
ing additional lodging turns, but has pointed 
out the impossibility of embarking on such 
an examination while the unofficial strike action 
continued. Further talks between the unions 
and the Ministry of Labour’s chief conciliation 
officer took place early this week, and there 
were indications that at some locomotive depots 
decisions to participate in these ‘“ token” 
strikes were being reversed. 

Meanwhile, the attitude of the N.U.R. in 
urging its members not to work extra lodging 
turns has delayed the re-opening of negotia- 
tions on the claim for a wage increase of 10s. 
a week, with extra payment for Saturday 
afternoon work. The Railway Executive 
stated that it was reluctant to suspend these 
negotiations but that it had no alternative 
while unofficial disputes contravened the 
agreed negotiating machinery. The “ go slow ”’ 
movement at various London and provincial 
goods depots appears to have ended, but at a 
meeting of railwaymen, organised on Monday 
evening by the N.U.R. London District Coun- 
cil, a resolution was passed intimating that 
railway workers in the London area would 
“‘ work to rule” if the wage claim was not 
fully settled by July 4th. As we go to press, 
it is reported that talks on the claim—so far 
as it affects London railwaymen—are pro- 
ceeding between the unions and the London 
Transport Executive. 
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French Engineering News 


(From our French Correspondent) 


The completion of the permanent bridge 
of Mont-de-Terre to Fives-Lille will complete 
one of the most important works of reconstruc- 
tion in the Nord railway network. Work was 
started in November, 1947. The bridge is 
255m long and 13m wide, and is being built 
in two parts. The Lille section is now being 
completed, with the Fives section to be finished 
at the end of the year. On the occasion of 
the installation of the last two girders (there 
are eight 44-ton girders set side by side), 
operations were carefully timed so as not to 
interrupt railway traffic. The first girder 
was brought from the yard by rail and placed 
parallel with the bridge. Two railway cranes 
then lifted it by each end and placed it on the 
abutment, the whole operation taking just 
half an hour. The second girder was then 
installed. The bridge is considered one of 
the best examples of the use of pre-stressed 
concrete by the Société Sainrapt and Brice. 

* * * 


Economic negotiations on the question of 
steel between France and the Trizone have 
been temporarily suspended to enable the two 
sides to reconsider the problem. The nego- 
tiators have not been able to agree on the 
fixing of the deficit of the balance of payments 
in 1949-50. Negotiations envisaged the export 
of 32,000 tons of steel products a month from 
France and the Saar to Germany, but Germany 
considers prices higher than those prevailing in 
the Ruhr. The French believe the Germans 
will make use of the disparity to make exports 
of steel from France impossible and will then 
claim a new increase in production capacity. 

* * * 


Some 3900 tons of steel plating manufactured 
in the United States for the French merchant 
navy will shortly arrive at Bordeaux. This is 
part of a 44,000-ton order placed under the 
Marshall Aid plan, when France was suffering 
from a great shortage of plating. Deliveries 
are now being made at a time when the French 
industry is itself beginning to look for orders. 

* * * 


The first consequences of re-equipment in 
the mines are now beginning to show with the 
maintenance of improved output in the Nord. 
For some weeks individual average output 
of miners at the coal face has been over 1000kg 
daily, with a tendency to increase slightly. 
It is thought that the personal factor is also 
playing an important part in the increased 
output, the departure of unskilled prisoners 
having proved no loss. Progress in re-equip- 
ment is, however, the largest single factor 
influencing the improvement. Various short- 
ages have been overcome and the pre-war 
level of mechanisation has now been passed. 
For example, for the three or four coal-cutting 
machines in use in 1938 there are now about 
forty. The supply of other equipment, such 
as armoured endless-belt coal conveyors, has 
been increased, and other material now being 
tested will shortly enter into service. Metal 
props are being used more and more, instead 
of wooden props, and the former now number 
almost 200,000. Although regarded as long- 
term work, the result so far obtained from the 
re-equipment and reorganisation of the nationa- 
lised mines are regarded as extremely encourag- 
ing. 

x * * 

Owing to economic and financial conditions 
in 1946 and 1947, the steel industry is not up 
to date with provisions made for its moder- 
nisation and equipment by the Monnet Plan. 
Additional credits are indispensable to enable 
the work to be completed at the required 
rate. Since the liberation eleven blast-furnaces 
have been restored, twenty-four are being 
repaired, and ten are under construction. Five 
Martin ovens, six Thomas steel plants, and four 
electric ovens are also under construction, 
two electric ovens having already been put 
into service. Installations for ore produc- 


tion have been modernised and extended 
and other processes developed to economise on 
fuel. 
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Notes and Memoranda 


Rail and Road 


RESIGNALLING OF CHESHAM BRANCH LINE.— 
London Transport has completed the modernisation 
of signalling on the 44-mile section of single line 
between Chalfont and Latimer and Chesham, on the 
Metropolitan Line. This section, hitherto con- 
trolled by Tyers tablet instruments, has been 
track circuited throughout and provided with two- 
aspect colour light signals controlled by the track 
circuits. The use of the tablet instruments has 
therefore been discontinued. As an additional 
safety factor the starting signals at both Chesham 
and Chalfont have been duplicated by coacting 
colour light signals 50ft apart. Six track cir- 
cuits, of the condenser feed type, with injector 
relays which give an improved shunt, have been 
provided on this single line and are indicated 
on overlapping illuminated diagrams in the signal- 
boxes at each end. Current for the new signalling 
is obtained from the national grid supply, whilst 
standby power units have been provided at both 
Chesham and Chalfont for use in emergency. 

Tue NEw SranpDakD BritisH Raiw.—In January, 
the Railway Executive announced that British 
Railways were to adopt as standard the flat-bottom 
rail instead of the traditional bull-head type. On 
Whit Monday, June 6th, the initial laying of the 
first standard 109 Ib flat-bottom rail in this country 
was made on the down main line between Tollerton 
and Alne, about 10} miles north of York, on the 
East Coast route between London and Edinburgh. 
The design of the new section follows careful 
investigation by an all-railway Region Committee 
under the chairmanship of Mr. J. Taylor Thompson, 
civil engineer, North-Eastern Region. The Railway 
Executive says that a mile of track laid with flat- 
bottom rails will require about 16,900 fewer com- 
ponents (including fastenings, &c.) than a mile of 
bull-head track, and the annual saving in main- 
tenance is expected to offset the higher initial cost. 
The track renewal programme of British Railways 
for 1949 involves laying new rails over 1484 miles 
of track, of which 463 miles will be relaid with flat- 
bottom track. 


Air and Water 


THAMES SEAPLANE Base.—The Parliamentary 
Secretary to the Ministry of Civil Aviation was asked 
recently in Parliament if he had given consideration 
to establishing a seaplane base on the Thames, in 
view of the recent visit of the 35-ton flying-boat 
“City of London.” In reply, the Parliamentary 
Secretary expressed regret that regular flying-boat 
operations on a busy waterway like the Thames 
would be impracticable. 

NorTHERN IRELAND SHIPBUILDING.—Speaking 
recently in the Northern Ireland House of Com- 
mons, the Minister of Commerce, Mr. W. B. Maginess 
said the shipyards were still satisfactorily employed, 
although the future was shrouded in the general 
uncertainties of the world economic situation. 
Belfast, nevertheless, was maintaining its position 
amongst British shipyards, and at present there 
were no fewer than thirty ships under construction 
and on order, aggregating 320,000 gross tons. 


AusTRALIA’s AERODROMES.—The Australian 
Government has announced a three-year plan for 
the expenditure of £13,900,000 on 134 Govern- 
ment-owned aerodromes in the Commonwealth. 
The expenditure includes improvements to various 
flying-boat bases, but it does not provide for 
maintenance, or for supplying electrical equip- 
ment, navigational aids, lighting, vehicles and 
other items. Australia’s Minister of Civil Aviation 
stated recently that shortage of labour and materials 
and the limited available pool of earth-moving 
equipment had resulted in the pruning of airport 
estimates for 1948-49. The new international 
airport at Sydney was therefore months behind 
schedule and Melbourne’s second airport at Moor- 
abbin would also not now be opened until late in 
the year. 

Miscellanea 

CONGRESS ON PRESTRESSED CONCRETE.—We 
learn from the Prestressed Concrete Development 
Group of the Cement and Concrete Association, 
52, Grosvenor Gardens, S.W.1, that several of their 
members have been invited to a three-day Congress 
on Prestressed Concrete, organised by the Asso- 
ciation Scientifique de la Precontrainte. The 
Congress will take place at Paris on the 27th, 
28th and 29th of June. Various lectures will be 
delivered, and visits have been arranged to pre- 
stressing works in France, under the guidance of 
the engineers responsible, 


Farm Wrrinc System.—The farm wiring system 
which was introduced by British Insulated Callen- 
der’s, Ltd., some years ago is: fully described in a 
handsomely illustrated booklet (No. 236), published 
by the manufacturers. After giving a general out- 
line of the system, the booklet deals in detail with 
the equipment involved, including farm wiring 
cables, all-insulated junction boxes and fittings, and 
accessories. 

THE Late Mr. R. J. M. Wuistey.—We have 
learned with regret of the death of Mr. R. J. M. 
Whibley, sales manager of the Churchill Machine 
Tool Company, Ltd., which occurred on May 
30th at his home at Hale Barns, Cheshire. Mr. 
Whibley, who was in his sixty-fourth year, was an 
Associate Member of the Institution of Mechanical 
Engineers and a Member of the Manchester Asso- 
ciation of Engineers. In 1947 he was awarded 
the Constantine Gold Medal of the latter Association 
for his paper on “The Production of Flat Sur- 
faces.” 

CROMPTONIAN ASSOCIATION DINNER.—The annual 
dinner of the Cromptonian Association was held at 
the Café Royal, Regent Street, W.1., on Friday, May 
27th, and was attended by 250 members and guests. 
The toast of ‘‘ The Association’ was proposed by 
Sir Gilmour Jenkins, Permanent Secretary to the 
Ministry of Transport. The President of the Asso- 
ciation, the Earl of Mount Edgcumbe, replied, and 
then called upon Mr. 8. W. Melson, who proposed the 
toast of “‘ The Guests.” Dr. H. J. Gough, President 
of the Institution of Mechanical Engineers, re- 
sponded on behalf of the guests. 

INSTITUTION OF ELECTRICAL ENGINEERS, LONDON 
SrupEnts’ Section.—The annual general meeting 
of the I.E.E. London Students’ Section was held on 
May 23rd, when the annual report was presented by 
Mr. Mellis, the retiring honorary secretary. Out- 
standing among the ten meetings held during the 
session were the Presidential Address by Mr. T. 
Graeme N. Haldane, and the Students’ Lecture, 
“Patents and the Electrical Engineer,” by Mr. 
L, H. A. Carr. Forty visits made during the session 
catered for a variety of tastes. The following 
officers were elected to serve on the Committee for 
the 1949-50 session :—Chairman, Mr. P. W. Castle ; 
vice-chairman, Mr. I. J. Shelley; hon. sec., Mr. 
P. D. Atkinson; hon. assist secretaries—general, 
Mr. B. L. A. Ellings; visits, Mr. D. Rolinson ; 
entertainments, Mr. J. K. Langham; section 
editor, Mr. K. C. Pounds. 

EXHIBITION FOR THE BLIND.—The first exhibi- 
tion ever to be held solely for blind persons was 
opened at the Science Museum, South Kensington, 
S.W.7, on June llth. It has been organised by 
the Science Museum in conjunction with the 
National Institute for the Blind and suitable 
exhibits covering a wide range of popular science 
are available for examination by blind visitors. 
The exhibition includes models and apparatus 
relating, for example, to the many forms of trans- 
port, railways, shipping and aircraft, to mining, 
the textile industries, hand and machine tools, 
time measurement, meteorology, printing and 
typewriting. Descriptive labels, transcribed into 
Braille, explain the exhibits and printed labels 
are available for escorts to read to those not pro- 
ficient in Braille. As the exhibition is intended 
solely for the blind and partially sighted it is not 
open to normally-sighted members of the public 
unless acting as escorts to blind visitors. The 
exhibition will remain on view until Sunday, 
June 26th. 

GamMa Rays For InDustrRy.—11,000 copies 
of a paper dealing with the supply and uses of 
radium and radon for industrial radiography 
have been distributed to trade associations, pro- 
fessional institutes and research centres by the 
Ministry of Supply. Circulation of the paper 
follows greater production of radium and radon 
at the Government-owned Radiochemical Centre, 
Amersham, as a result of which more extensive 
use of gamma radiography as an inspection aid 
to industry is possible. Gamma radiography has 
been used for some time for such things as examining 
steel castings and weldings and the positioning of 
inner components of complex mechanisms; many 
other uses of gamma radiography await develop- 
ment. The paper points out that firms contem- 
plating using gamma rays for the first time should 
consult the National Physical Laboratory, Tedding- 
ton, on precautions to be adopted in handling 
radioactive materials. Essential precautions do 
not involve much expense or difficulty. So far as 
is known, only one institution offers training in 
gamma radiography at present, but steps are being 
taken to encourage educational organisations to 
make provision for the demands of industry for 
such training. 
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Forthcoming Engagements 


Secretaries of Institutions, Sovcieties, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the information should reach this office on, or 
before, the morning of the Monday of the week precedi: 
the meetings. In all cases the TIME and PLACE at whi 
the meeting is to be held should be clearly stated. 


British Electrical Power Convention 
To-day, June i7th.—Torquay. 
Engineers’ Guild 
Fri., June 24th.—South Wales Institute of Engineers, 
Park Place, Cardiff, discussion, “‘The Guild as an 
Association of Professional Engineers,” 6.45 p.m. 
Incorporated Plant Engineers 
we June 22nd.—East Miptanps Brancs : Visit to 
orks of Ransome and Marles Ball Bearing Company, 
Ltd., Newark-on-Trent, 2.30 p.m. _ 
Mon., June 27th.—W. anv E. Yorxs Branco: Mines 
Department, The University, Leeds, “‘ Mining Engi- 
neering,” Professor J. T. Whetton, 7.30 p.m. 
Institute of Navigation 


To-day, June 17th.—Royal Ge ical Society’s Rooms, 
1, Kensi Gore, 8.W.7, Di ion on “ Astro- 
nomical Navigation in the Air,” 5 p.m. 


Institute of Transport 
Wed., June 22nd to Fri., June 24th.—Congress at Buxton. 
{ostitution of Heating and Ventilating Engineers 
Mon., June 20th to Wed., June 22nd.—Summer Meeting 
at Eastbourne. 
Institution of Mining and Metallurgy 
Wed., July 6th.—The Royal Institution, 21, Albemarle 
Street, London, W.1, “The Effect of Impurities on 
the Properties of Metals,” C. H. Desch, 5 p.m. 
Institution of Naval Architects 
Tues., June 28th to Thurs., June 30th.—Summer Meeting 
in Edinburgh. 4 
International Gas Union 
To-day, June 17th.—Institution of Civil Engineers, 
Great —— Street, Westminster, S.W.1, 4th Inter- 
+3, ? aC £. 


Royal Agricultural Society 
Tues., July 5th, to Fri., July 8th.—Royal Show at 
Shrewsbury. 
Underground Mining Machinery Exhibition 
* Thurs., July 7th, to Sat., July 16th.—Earls Court, Lon- 
don, 8.W.6. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


BUILDING MATERIALS AND COMPONENTS 
FOR HOUSING: ADDENDUM No. 2 TO 
BRITISH STANDARDS HANDBOOK No. 3, 
1947 

P.D. 905. The increased range and importance 
of British Standards for building materials and 
components is reflected in this addendum, which 
should be obtained by all those who have the original 
Handbook and who wish to keep abreast of recent 
developments. The addendum gives summaries 
of a further twenty-five new British Standards in 
the building field, together with summaries of 
eighteen revisions of British Standards which 
appeared in the original Handbook; a numerical 
list and subject index are also included. 

This addendum (which supersedes addendum 
No. 1), together with the Handbook, gives all the 
essential information for day-to-day p s of 
265 British Standards from the full range for building 
materials and components current at December 31, 
1948. Price 5s. 





Contracts 


Durinc the past month contracts have been 
placed by the British Electricity Authority for 
generation station, switching and transforming 
station and transmission equipment’ amounting 
in the aggregate to £3,678,342. The principal 
contracts include high pressure pipework, Bank- 
side Generating Station (Stewarts and Lloyds, 
Ltd.), three 425k Ib/hour E.H.P. boilers, Batter- 
sea ““B” generating station (Babcock and Wilcox, 
Ltd.) and foundations for the third section of Stay- 
thorpe Generating Station (Balfour, Beatty and 
Co., Ltd.). 





British Tyre Exprorts.—The Tyre Manufac- 
turers’ Conference reports that, in the first four 
months of this year, 3,937,946 tyres for motor 
vehicles, aircraft, motor-cycles and bicycles were 
exported from Great Britain. This was approxi- 
mately 500,000 more than the number exported 
in the comparable period of 1948. 
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Personal and Business 


Lonpon TRANSPORT announces the appointment 
of Mr. E. G. Thorp as principal costs assistant 
(mechanical engineering). 

Mr. R. A. Davis has relinquished his position as 
deputy managing director of Harry Ferguson, Ltd., 
and has resigned from the board of that company. 


British Timken, Ltd., and Fischer Bearings 
Company, Ltd., announce that they have opened an 
Australian office at Oxford Chambers, 473, Bourke 
Street, Melbourne, C.1. 


Power Jets (RESEARCH AND DEVELOPMENT), 
Ltd., states that Mr. D. L. Brown, A.M.I.C.E., 
A.M.I. Mech. E., has been appointed Principal of 
the School of Gas Turbine Technology, Lutterworth. 


E. P. Attam anv Co., Ltd., 45, Great Peter 
Street, London, S.W.1, states that it is building a 
new works at Southend-on-Sea. It is hoped that 
the works will be in production towards the end of 
this year. 

Mr. R. SatTerR Bacue, of Geo. Salter and Co., 
Ltd., has been elected President of the West 
Bromwich and District Manufacturers’ Association 
and President of the Coil Spring Federation of 
Great Britain. 


Tue A.P.V. Company, Ltd., Wandsworth Park, 
London, S.W.18, announces that its telephone 
number has been changed to Vandyke 4492 (10 
lines). Its telegraphic address is now “ Anaclastic, 
Wesphone, London.” 


Atr Controt Instauzations, Ltd., is opening 
a branch office in Manchester, and has appointed 
Mr. F. Wright, A.M.I.E.E., branch manager. For 
the present, inquiries should be addressed to him at 
1, Vale Drive, Prestwich, Manchester (telephone 
Prestwich 1653). 


RIcHARD CRITTALL AND Co., Ltd., states that the 
scheme for its reconstruction has received High 
Court approval, and that the Receiver and Manager, 
has been discharged from his duties. Mr. G. C. R. 
Eley is now chairman of the company and Sir George 
Cuffe managing director. The other directors are 
Mr. J. P. Hamill, Mr. W. R. Cox and Mr. G. F. 
Wattears. 


THe British BroapcasTiInc CORPORATION 
announces that Mr. L. W. Hayes, M.I.E.E., is 
resigning his post as head of Overseas and Engineer- 
ing Information Department, to become Vice- 
Director of the Comité Consultatif International des 
Radiocommunications in Geneva. Consequent 
upon Mr. Hayes’ resignation, the B.B.C. Overseas 
and Engineering Information Department, the 
Engineering Secretariat, and the Engineering Train- 
ing Department have been formed into the Engineer- 
ing Services Group. Mr. F. C. McLean, M.I.E.E., 
has been appointed Head of the Group, and Mr. 
E. L. E. Pawley, M.LE.E., Assistant Head. Mr. 
H. Wilkinson becomes Head of the Overseas and 
Engineering Information Department, and Mr. F. 
Williams, M.I.E.E., Head of Engineering Secretariat. 
Dr. K. R. Sturley, M.I.E.E., continues as Head of 
the Engineering Training Department. 





Launches and Trial Trips 


ANTILOCHUS, passenger and cargo motorship ; 
built by Harland and Wolff, Ltd., for Alfred Holt 
and Co.; length 485ft, breadth 62ft, depth 35ft, 
9000 tons deadweight ; Harland-B. and W. double- 
acting, eight-cylinder, two-cycle diesel engine. 
Trials completed May 3rd. 


CARPENTARIA, cargo motorship ; built by Barclay, 
Curle and Co., Ltd., for British India Steam Naviga- 
tion Company; length 465ft, breadth 62ft 6in, 
depth 40ft 9in, 7000 gross tons; Barclay-Curle 
opposed-piston, solid-injection engines developing 
6800 b.h.p. Trial trip, April 21st. 


AssiouT, cargo motorship ; built by Harland and 
Wolff, Ltd., for Moss Hutchinson Line, Ltd.; 
length 367ft, breadth 52ft, depth 32ft 6in, 3350 
gross tons ; Harland-B. and W. four-cycle crosshead 
type diesel engine, with eight cylinders, 650mm 
bere and 1400mm stroke. Launch, May 3lst. 


Port AUCKLAND, cargo motorship; built by 
R. and W. Hawthorn, Leslie and Co., Ltd., for Port 
Line, Ltd.; length 525ft, breadth 70ft, depth 43ft, 
12,000 gross tons; Hawthorn-Doxford twin-screw 
engines, each having six cylinders, 670mm bore by 
2320mm stroke, giving a total output of 13,200 
b.h.p. at 112 r.p.m. Trial trip, April 26th. 


JASON, passenger and cargo liner ; built by Swan, 
Hunter and Wigham Richardson, Ltd., for the China 
Mutual Steam Navigation Company, Ltd.; length 
485ft, breadth 69ft, depth 38ft 6in, 11,500 tons 
deadweight, estimated speed 18 knots; single- 
screw geared turbine propelling machinery, 14,000 
s.h.p., supplied by the Wallsend Slipway and Engi- 
neering Company, Ltd. Launch, June 9th. 





June 17, 1949 


Port VINDEX, cargo motorship; built by Swan, 
Hunter and Wigham Richardson, Ltd., for Pori 
Line, Ltd.; length 498ft 3in, breadth 68ft, depth 
42ft, 12,010 tons deadweight, estimated speed 18 
knots; two opposed piston, two-stroke, five- 
cylinder oil engines, each designed to develop 5351) 
b.h.p. at 113 r.p.m. in service. Trial trip, June Ist. 

C. J. Hamsro, motor tanker; built by Furness 
Shipbuilding Company, Ltd., for Erling H. Samuel 
sen’s Rederi A/S, Oslo; length 589ft, breadth 80ft, 
depth 42ft 3in, 24,900 tons deadweight ; N.E.M.- 
Doxford opposed-piston reversible oil engine, six 
cylinders, 670mm diameter by 2320mm stroke, 
6800 b.h.p. at 116 r.p.m. Launch, April 28th. 

Ciry oF BROOKLYN, cargo steamer; built by 
Swan, Hunter and Wigham Richardson, Ltd., for 
Ellerman Lines, Ltd.; length 450ft, breadth 61ft 6in, 
depth 33ft 3in, 7557 gross tons, estimated speed 15 
knots; Parsons impulse reaction geared steam 
turbines, 7200 s.h.p., supplied by the Wallsend 
Slipway and Engineering Company, Ltd. Trial 
trip, May 25th. ; 





Codes of Practice 


The Codes of Practice Committee for Civil Engineering, 
Public Works and Building and Constructional Work is 
under the wgis of the Ministry of Works. Codes are 
issued on behalf of the Committee by the British Standards 
Institution, 24-28, Victoria Street, London, S.W.1. 


JOINTLESS FLOORING 


The Council for Codes of Practice for Buildings 
has now issued as drafts for comment ‘“ Mastic 
Asphalt Flooring” and “ Pitch Mastic Flooring.” 
These sub-codes have been prepared by a com- 
mittee convened by the Royal Institute of British 
Architects, and are two of a group of codes on 
jointless flooring. The codes give information on 
the characteristics of both types of flooring, includ- 
ing temperature susceptibility, resistance to wear 
and abrasion and to chemical attack; the suit- 
ability of the floorings for various conditions of use 
is also dealt with. The code on mastic asphalt 
flooring includes a table, which sets out the classes 
of material available and the service conditions to 
which they are best suited. 

Guidance is given on the preparation of the sub- 
floor, on the provision of underlay and on laying the 
floorings. The finished treatment, the protection 
of the surface of the newly laid flooring during 
subsequent building operations and, finally, 
putting into service and maintenance, are also 
described. 

These codes, which are in draft form, are subject, 
before final publication, to amendment in the light 
of comments received. Comments, which are 
invited, should be submitted by July 12th to the 
Committee at 42, Onslow Gardens, London, S.W.7. 
Copies may be obtained from the Sales and Distri- 
bution Department of the British Standards 
Institution, 24, Gillingham Street, S8.W.1. Code 
204. 103, ‘“‘ Mastic Asphalt Flooring,” price 2s. 6d. 
post free, proof reference CP(B)856. Code 204. 104, 
‘** Pitch Mastic Flooring,” price 2s. 6d. post free, 
proof reference CP(B)855. 





Books of Reference 


Seaton and Rownthwaite’s Pocket Book of Marine 
Engineering Rules and Tables. Seventeenth edition. 
Revised by J. S. Mackay. London: Charles 
Griffin and Co., Ltd., 42, Drury Lane, W.C.2. Price 
50s. net.—The previous edition of this valuable 
reference book was published in 1927, and, in 
addition to extensive revisions made to bring the 
information it contains up to date, the new edition 
has been reset and enlarged. It is pointed out in 
the editor’s preface that the rules and formule 
relating to the design and construction of steam 
reciprocating engines in general are practically 
unchanged. Modifications in this section are 
chiefly confined to descriptions of new types of 
valves and gear of the cam-operated type, piston 
valves, &c., largely for the requirements of super- 
heated steam. The tables giving speed and power 
data for all types of vessel have been modernised. 
Matter in the sections on condensers, propellers 
and superheated steam has been brought up to 
date and extended and a considerable amount of 
new information has been introduced into the 
section on the internal combustion engine in the 
light of modern development. The chapters on 
boilers have been fully revised and extended to gives 
an outline of the leading types in service, including 
high-pressure boilers. The book is well printed and 
contains a large number of clear diagrams and 
drawings. The information it contains is easily 
found in a good index and a contents list, which 
assist the user considerably. 


























The Education and Training of 
Technologists 


THE Federation of British Industries has 
published this week a report on the education 
and training of technologists, which has been 
prepared by a Study Group set up in July, 1948, 
to examine the subject from the industrial point 
of view. Sir William J. Larke, M.I. Mech. E., 
served as chairman of the Group, the other 
members of which were Dr. Percy Dunsheath, 
M.I.E.E., Mr. Kenneth R. Evans, A.M.I. 
Mech. E., Mr. F. H. Perkins, M.I. Mech. E., and 
Dr. Basil Bard, who is the Head of the F.B.1. 
Education and Industrial Research Sections, 
The report, which has now been approved by 
the Grand Council of the F.B.I., claims that the 
need for an increasing effectiveness in the 
translation of scientific discovery to industrial 
operations is widely recognised, and goes on to 
say that industry has frequently expressed the 
view that much could be done to meet that 
need by improving educational courses and by 
the more appropriate training at graduate 
level of those about to enter upon an industrial 
career. The Group has recommended that, 
wherever possible, courses of study should com- 
prise at least three years’ post-intermediate, 
two of which should be devoted to fundamental 
science and one to the field of the appropriate 
applied science. it is also urged that more 
university students than at present should 
complete a full three years’ post-intermediate 
degree course in fundamental science and devote 
a fourth post-graduate year to the more 
specialised training of a particular technology. 
This last year, the report observes, should be 
deferred, wherever possible, until after a period 
of industrial training. Another recommenda- 
tion made in the report is that, where a national 
need exists, and with the approval of the indus- 
tries concerned, technical colleges possessing 
the requisite space and facilities should be 
up-graded and raised to the status of national 
colleges in their appropriate technologies, It 
is also suggested that each industry, where it 
is not already doing so, should ascertain its 
total requirements of technologists, notify the 
appropriate authorities, and collaborate with 
them in the provision, education and training 
of the required personnel. Such an estimate, 
the report adds, should cover annual demands 
for not less than four years to provide a basis 
for future intake and the provision of the appro- 
priate educational and training facilities. 

Aircraft Landing Aids 

Two devices to help aircraft land in bad 
weather conditions have been approved as 
standards for world-wide use by the Council 
of the International Civil Aviation Organisation, 
which at a meeting just concluded in Montreal 
approved international standards on aero- 
nautical telecommunications. The two devices 
are the instrument landing system (ILS), 
which permits a pilot to land in low visibility 
by following the indications of two pointers 
on his instrument board, and ground-controlled 
approach (GCA), which allows a ground radio 
operator to “talk” the aircraft down while 
watching a radar screen which shows its exact 
position. ILS is specified for all regular inter- 
national airports where an instrument landing 
system is required, with GCA as supplementary 
equipment wherever air traffic control will be 
materially assisted or wherever it is likely to 
be needed by aircraft not equipped with ILS. 
The only items of equipment required in the 
aircraft itself for GCA use are the radio receiver 
and transmitter. The Organisation states that 
other provisions of aeronautical telecommunica- 
tions standards include the selection of very 
high-frequency “‘Omnirange”’ as a short-distance 
radio aid to navigation for use where traffic 
conditions justify an aid of that character. 
The Omnirange gives a continuous direct 
reading of the aircraft’s bearing from a fixed 
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ground station. A standardised distance- 
measuring indicator is to be added when avail- 
able. Both the aircraft’s distance and bearing 
from the ground station will then be con- 
tinuously available to the pilot, thereby pro- 
viding him with precise tracks along which he 
may fly and keeping him advised at all times of 
what track he is on and how far he is from the 
fixed ground station. The standards, however, 
do not include any long-range navigational aids, 
as it is felt that no completely satisfactory 
aid is yet sufficiently mature for international 
adoption as a standard. The I.C.A.O. Council 
recommends that research and development 
on this problem should be pursued and that in 
the meantime present types of long-distance 
aids be continued in operation. The Aero- 
nautical Telecommunications Standards are the 
tenth set which I.C.A.O. has adopted. Standards 
are designed to foster air safety by producing 
world-wide uniformity of air navigation services 
and procedures so that wherever an aircraft 
may fly it will find similar facilities, methods 
and operation and regulations, and by ensuring 
that each nation’s aviation practices are 
maintained at a high standard of quality. 


The Cross-Channel Motor Vessel 
“ Car Ferry” 


A NEw car ferry vessel has just been intro- 
duced on the Dover—Ostend route to the Con- 
tinent. She is a motorship and is named the 
‘Car Ferry,” and is of interest as being the first 
ship of her particular kind for combined motor 
vehicle and passenger service. There is accom- 
modation for approximately 110 motor vehicles 
and room for 700 passengers. Good cabin 
accommodation with eighteen cabins for two 
persons, and eight cabins for four persons, is 
provided. There is a large restaurant with 
seating for ninety persons. The principal dimen- 
sions of the new ship are as follows :—Length, 
373ft ; breadth moulded, 49ft. The ‘ Car 
Ferry ” has a raked stem and a cruiser stern, 
with a single funnel and two pole masts. To 
assist navigation two rudders are fitted, one 
forward and one aft. The propelling machinery 
comprises a twin-screw arrangement of Sulzer 
diesel engines designed for a speed of 22 knots. 
The ‘Car Ferry ” was designed and built by 
the Soc. Anon. John Cockerill, of Hoboken, 
near Antwerp, for the Belgian Marine Service. 
She was launched in September last year. On 
Mondays, Wednesdays and Saturdays the 
“Car Ferry ”’ will leave Dover at 2 p.m. and 
is due at Ostend at 5.45 p.m. On Sundays, 
Tuesdays and Fridays the vessel will leave 
Ostend at 11 a.m. and is due at Dover at 
2.45 p.m. 


Civil Aviation Fire School 


Last week the Parliamentary Secretary to 
the Ministry of Civil Aviation paid a visit to the 
Ministry’s Aerodrome Fire Training School at 
Cardiff, and witnessed a demonstration of 
fighting an aircraft fire with foam and CO, 
gas, after which the latest type of fire-fighting 
appliance for aircraft fires—the Austin (Pyrene) 
foam tender, designed to produce 2500 gallons 
of foam a minute—was put through its trials. 
The Aerodrome Fire Service, which at present 
numbers about 700, is responsible for thirty- 
seven civil aerodromes. The training school 
will, in the first instance, give every member of 
the Service a standard basic training. Officors 
and men from all parts of Great Britain are 
taking the course. The school, which is situated 
at Pengam Moors, Cardiff, ‘was first opened in 
April this year. By the end of the year it is 
expected that 450 students will have passed 
through the school, and by the middle of 1950 
all the Service will have received its basic 
trainirg. The school’s equipment includes 
sixteen vehicles, among them being the foam 
CO, and water tenders and pumps. In addition 
to the Austin (Pyrene) 2500-gallon tender, which 


is regarded as an interim forni of vehicle, there 
will be a new tender incorporating a Rolls Royce 
engine and Dennis F.W.D. chassis, which is 
now being produced to the Ministry of Civil 
Aviation’s specifications. 


Festival of Britain, 1951 


In a written Parliamentary reply, the Lord 
President of the Council, Mr. Herbert Morrison, 
has announced this week some particulars of 
“travelling exhibitions” to be organised in 
connection with the Festival of Britain, 1951. 
The reply says that, in addition to the arrange- 
ments for holding the Exhibition of Technology 
in Glasgow, there are two main ways in which 
centres of population, other than London, are 
being officially linked with the Festival. They 
are the reception of a small selective edition of 
the main festival exhibition, which is to travel 
round the country during the festival period, 
and the holding of official festivals of the arts. 
The travelling exhibition, the Lord President 
states, is to be constructed in duplicate, one 
edition moving by land, and the other in the 
aircraft carrier ‘“‘ Campania,” which is to be 
specially converted for the purpose. The land- 
borne edition of the exhibition is expected to 
visit Birmingham, Bristol, Cardiff, Leeds, 
Manchester and Nottingham, and the sea-borne 
edition will go to Belfast, Dundee, Greenock, 
Hull, Newcastle-upon-Tyne, Plymouth, South- 
ampton and the Menai Straits. 


The Importance of the Engineering 
Industry 


A WELL-ATTENDED luncheon meeting of 
the British Engineers’ Association held in 
London last week was addressed by Sir John 
Anderson, who spoke of the engineering industry 
as a factor of outstanding importance in the 
economic life of the United Kingdom. He said 
that never had the industry shouldered such 
a measure of responsibility since it formed the 
backbone of our industrial prosperity in the 
nineteenth century. The engineering industry, 
Sir John remarked, had enjoyed its great 
original prosperity because of the brains and 
ability of its creators and the favourable cir- 
cumstances in which it had been built up in 
these islands in the nineteenth century. But 
under existing circumstances, Sir John con- 
tinued, the engineering industry must encounter 
many difficulties, and its real problem would be 
one of adaptation. There was a need to take 
advantage of modern developments enabling 
it to maintain its place in the forefront in 
competition with the engineering industries 
of other countries. Sir Johm then referred to the 
comparisons frequently made between produc- 
tivity in this country and in the U.S.A., and 
observed that ‘‘in many spheres we were not 
really so bad as some people tried to make out.” 
We could claim, he said, to be very good indeed 
in comparison with many other nations, but 
undoubtedly this country suffered from the 
disadvantage that its industry was not so fully 
mechanised as it might be. That, however, 
was a natural disadvantage to be expected in a 
country which had an old-established industry 
compared with others whose industry had been 
created from the fruits of British experience. 
Sir John expressed the view, however, that in 
the manufacturing field there was still some 
prejudice against science on the part of those 
managements which adhered too closely to 
the old traditions. On the other hand, science 
in the United Kingdon had tended to. look 
askance at the commercial exploitation of the 
discoveries and work of the pure scientist. All 
that, Sir John urged, should now be swept 
away if we were to maintain our place in the 
world. Industry should realise the need which 
undoubtedly existed for greater recognition 
of the meaning of the work of scientists and 
of the contributions they could make in the 
solution of industry’s problems. 
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River Navigation in the Sudan 


since 


1898 


By ENGINEER REAR-ADMIRAL W. SCOTT HILL, C.B.E., M.I.Mech.E. 
No. Il—(Continued from page 656, June 17th) 


BOUT 1900 Sir William Garstin, then head 
of the Egyptian Irrigation Department, 
expressed the fear that the by-pass round 
Block XV might also become choked, so 
attacks were made on Block XV during the 
winters of 1903-4 and 1904-5. (See Figs. 7 
and 8). The earlier expedition, after 
clearing the greater part of the 30 miles, 
found that a solid dam of decayed vegeta- 
tion, overgrown with papyrus and convolvu- 
lus, completely filled the true river bed for 
about a mile. The approach of the 
rains, and fever amongst the hands, at 
that time enforced abandonment until 
the following year. Then, profiting by 
the first year’s experience, a narrow passage 
was cut through this dam in the course of 
five months’ work. When the final cut was 
made, the pent-up water at once began to 
scour out the 9ft river bed, and the absorp- 
tion of oxygen asphyxiated all the fish for 
some miles downstream. In a few months 
the true river—100 yards wide—had been 
swept clear, and has since so remained, 
except when wind or a sudden rise of level 
swings an island of sudd across the stream. 
This can be easily cleared by the next passing 
steamer and causes only temporary delay. 
Provided navigation is fairly frequent, and 
that suitable tools are carried on board, no 
repetition of Block XV should ever occur. 
In the Bahr el Ghazal, on the contrary, 
where the sudd is of a different species— 
“* Um Soof ”—rooted to the almost submerged 
banks, and creeping ropelike or blown across 
the stream, trouble may always be expected, 
until some means of protecting the channel 
has been adopted, e.g., piling the bank at 
intervals to limit the size of the drifts. Once 
in the stream this “Um Soof” folds into 
masses which are difficult to clear and foul 
paddles and rudders, often stopping the 


have been put forward, one being to join the 
Bahr el Gebel and the Zeraf, using the river 
bed of the latter as a by-pass to the swamps ; 
another, to cut a direct canal from above Bor 
to the junction of the two rivers, 180 miles 
below, or simply to remodel the present 
river by various cuts and trimmings, so 
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7-ton dipper dredger from U.S.A., a 30in 
suction dredger, and a large grab—the latter 
two from Scotland—all | self-propelled by 
stern wheels. Following Mississippi practice, 
the steamer “ Egypt ” (Fig. 10) had squared 
bowsabove water, and pushed a raft of square. 
ended barges greater than her own length 
rigidly secured to one another and to the 
“Egypt ’’ by wires and bottle screws. 
Adopting this idea, the bow of the large 
gunboat “Fateh” was similarly squared, 
with such success that “ pushing ’’ has become 
normal practice except for winding rivers 
such as the Bahr el Ghazal, and the Dongola 
and Halfa reaches. It was found that after 
squaring, the “Fateh” could take a raft 
of six barges, where she had previous y 





Fic. 8-CUT SUDD FLOATING DOWNSTREAM 


improving navigation, but only partially 
recovering the lost water. The results of 
detailed observation, bringing to light unfore- 
seen difficulties, are very clearly dealt with 
by a former head of the Egyptian Irrigation 
Service in the Sudan—Major F. Newhouse— 
in “‘ The Training of the Nile ”’ (Pitman, 1939). 

While the uJtimate aim is the use of Lake 
Albert as a storage reservoir by damming its 
northern end, Major Newhouse shows how 
much more information is needed, and careful 
study, covering all the neighbouring river 
systems, including that of Abyssinia, if 





Fic. 7—CutT SupD COMING AWAY 


engines. A number of vessels so hampered 
are seen in Fig. 9. 

Baker estimated, and later measurement 
has confirmed, that there is a vast reduction 
by evaporation or otherwise in the quantity 
of water leaving Lake Albert, and that 
emerging from the swamps at Lake No, 
amounting to possibly one-half. To preserve 
this water for Egypt’s use, and to control its 
timely arrival at the Delta, many schemes 





timely and permanent addition to Egypt’s 
water supply is to be obtained, and possible 
incidental dangers avoided. 

In 1907 the Egyptian Irrigation Depart- 
ment, under Mr. C. E. Dupuis, to gain data 
and experience and secure the figures Major 
Newhouse has recorded, ordered a fleet of 
dredgers, steamers and barges for re-erection 
at Khartoum North. They included a large 
stern-wheeler of the Mississippi type, a 





taken only four lashed alongside, at the same 
speed and fuel consumption as before. 

Some minor improvements in the river 
were made by these dredgers and two cuts 
connecting the Gebel with the Zeraf. Much 
experience was gained, but the intended 
expansion of the dredger fleet was stopped 
by a financial crisis in Egypt, and the coming 
of the 1914-18 war. Since then dams have 
been built on both White and Blue Niles 
south of Khartoum, adding to the control of 
these rivers, but the long-term project 
making use of Lake Albert has yet to be 
planned in detail. 

Recent notices in the Press give an outline 
of a very extensive scheme. which will take 
many years, and much capital to accomp‘ish. 
But it is an indication that the comprehensive 
nature of the task has been realised, and 
that the watersheds of Central Africa must 
be considered as a whole. The immediate 
gain from the dam at Jinja will be the power 
supply to Uganda, and Egypt cannot benefit 
appreciably until the control is established 
at Lake Albert, nor can substantial supplies 
to Egypt be obtained until a cut is made 
through the swamps to save the water now 
lost by evaporation. 

The approval by the Egyptian Government 
of the Uganda dam will be encouraging 
evidence of international co-operation in the 
vital matter of the world’s food supplies. 

The Mississippi type steamer, with her 
slow-moving paddles—16 r.p.m.—her long 
built-up connecting rods (pitman) and her 
swanlike}]form, soon showed herself invalu- 
able, but, being designed for a land of 
cheap and abundant fuel, proved too extra- 
vagant in consumption. Her outside-fired 
boiler, primitive pumps, iron steam piping, 
and jet condensers have since been replaced 
by a Yarrow boiler, surface condenser, and 
other improvements. 

Very fortunately, all the earlier gunboats 
had surface condensers, in spite of the 
absence of mineral salts in Nile water, and 
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boiler trouble was almost unknown. Some 
yrivately owned vessels put on the river in 
1904 with jet condensers had endless trouble, 
not from corrosion, but because the. fine 
sediment in the water made refit of check 
valves necessary almost every trip. This 
sediment though exceedingly fine will wear 
out gear-pump wheels and perforate the 
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ditions resulting from the completion of the 
dams on the White and Blue Niles above 
Khartoum. The quantity of traffic 
and number of vessels employed more than 
doubled. The Blue Nile dam, having no 
means of passing vessels through, though 
prolonging the period of navigation above it, 
has compelled the setting up of a repair base 





FiG. 9—-STEAMERS AND BARGES FORCING THEIR WAY THROUGH THE SUDD 


discharge pipes of a suction dredger in a sur- 
prisingly short space of time. 

Although the sudd is no longer the menace 
it was, there is always enough drifting 
vegetation to make feathering paddles, with 
their complicated mechanism, unsuitable. 

Outbreak of war in 1914 put a stop to all 
development, thinned out the staff, and 
stopped the import of materials, and during 
its course the old Steamers and Boats Depart- 
ment was absorbed by the Sudanese Railways. 
So soon, however, as conditions permitted, 
new ideas took shape and new vessels were 
designed and built to meet the growing needs 


above it, at Essuki, and new vessels must be 
erected there. The White Nile dam has a 
lock, but it is more convenient for the service 
to the south to terminate at the railway bridge 
at Kosti, vessels only going to Khartoum 
when due for substantial repair. 

The 1914-18 war being over, a beginning 
was made in the use of internal combustion 


-engines geared to stern wheels, and with the 


experience gained all new craft except for 
special services are likely to be so engined. 
Some of the older boats have again been 
rebuilt—with a third deck, internal com- 
bustion engines and independent paddles. 
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necessity now more of the sailors also are of 
local origin. Dockyards, too, are now mainly 
manned by reasonably competent native 





FiG. 11—GYASSA FITTED WITH CABIN ON 
THE BLUE NILE AT KHARTOUM NORTH 


mechanics, and the Egyptian Coptic car- 
penters no longer have a monopoly of that 
craft. 

The completion of the dams on the White 
and Blue Niles south of Khartoum empha- 
sised the individuality of the various reaches 
of the Upper Nile system, and new vessels 
are now as far as possible designed to meet 
the particular needs of each reach, replacing 





Fic. 10—STEAMER ‘“‘ EGYPT’ PUSHING 1500 TONS 


of the country. At the same time the 
increasing shortage of wood fuel, and the 
cost of coal made partial adoption of oil 
inevitable, either as a steam raiser or in 
internal combustion engines. This situation 
was repeated in a more intensive form with 
the outbreak of war in 1939. 

In the years between the wars, however, 
many changes took place, some due to norm- 
al progress, others due to the altered con- 


ON THE 


The deep-draught steam tugs—which were 
inclined to be white elephants in the early 
days, since the duty for which they were 
designed never materialised—now fitted with 
Gardner engines, have become valuable 
boats. 

All the reises (navigators) and sailors were 
originally Berberines—the traditional water- 
men of the Nile—the firemen and engineers, 
where not European, being Sudanese, but of 





WHITE NILE 


the general service types not always suitable 
for their duty. Differences of depth, strength 
of current, and general navigability and the 
barriers of dams and cataracts divide the 
system as follows :— 

Sheellal to Wadi Halfa; Kareima to 
Kerma (the Dongola Reach); the Berber 
Reach; Khartoum to Kosti (White Nile) ; 
Kosti to Juba (White Nile); Es Suki to 
Roseires (Blue Nile, seasonal) ; Khartoum to 
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Meshra (Bahr el Ghazal) (seasonal); and 
Khartoum to Gambeila (Abyssinia), (Sobat, 
seasonal). 

To provide the required services, a fleet 
is now in being, and still increasing, number- 
ing seventy-three larger self-propelled units, 
stern-wheelers, screw tugs, ferries, self- 
propelled barges; eighteen launches, steam, 
petrol and diesel; two gyassas, sailing 
(Fig. 11); eighty-seven miscellaneous craft. 

All now, including the gyassas, are of steel, 
though some wooden sailing boats on new and 
improved lines have been built of local 
material, as an example and encouragement 
to native boat owners. Progress to the present 
satisfactory state has necessarily been slow. 
The first step from steam was in 1927, when 
a stern-wheeler was fitted with a Vickers 
hot-bulb engine using a double-reduction 
gear in the centre of the wheel. Then followed 
a launch with a 36/42 Petter engine, and a 
twin-screw tanker with two of the same 
engines. In 1934 an old steam stern-wheeler 
was rebuilt with a 144 b.h.p. Gardner engine, 
another with a 120 h.p. engine of same make, 
and in 1938 a new stern-wheeler for the 
Dongola reach was engined with a 180 b.h.p. 





FiG. 12—EGYPTIAN IRRIGATION DEPARTMENT'S SUCTION 
DREDGER ON TRIAL AT KHARTOUM NORTH DOCKYARD 


Gardner with worm reduction in the centre of 
wheel. 

The old gunboat “ Nasir” had another 
transformation in the same year when 
rebuilt with a divided stern wheel, each half 
independently driven by a 180 b.hp. Gardner 
engine with Brown reduction gear. This 
vessel has proved a success in every respect— 
economy, comfort and easy handling—and 
leaves little room for improvement. On the 
round voyage—Kosti-Juba-Kosti (2872km) 
only 24 tons of oil are consumed, compared 
with a wood consumption of 2500 cubic 
metres, or about 800 tons, avoiding the delay, 
labour and dirt involved by stoppages at 
wood stations. 

Screw-propelled, oil-engined tugs were in- 
troduced in 1938, twin screw with Crossley or 
Gardner engines, and single with a 176 b.h.p. 
Paxman. Later a twin-screw tunnel tug 
with 880 b.h.p. Sulzer and formerly running 
on the Danube was put on the cattle trade 
from Halfa to Assuan. This very important 
service involves a long trek to railhead in the 
Southern Sudan, from Halfa to Shellal by 
boat, thence rail to Cairo, and must be 
organised without delays, to avoid the 
beasts losing much weight. The movement 
had just been established in face of consider- 
able opposition when the 1914 war 
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broke out and provided meat for the 
troops in Egypt when Turkey became 
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and efficient establishment, and all new 
vessels are now designed and completed 





FiG. 13—-KHARTOUM NORTH DOCKYARD SLIPWAY 


an enemy and supplies thence ceased. 

Dumb barges for particular duties are of 
various sizes, but usually 80ft to 90ft by 
20ft, drawing 3ft 6in 
when loaded. They 
now include _ self- 
contained refrigerator 
barges, first and se- 
cond class passenger, 
cattle and _ general 
cargo. On the southern 
reaches individual 
barges are for one 
class only. Passengers 
generally prefer ac- 
commodation on the 
barge with its open 
decks and a separation 
from the machinery of 
the steamer to that on 
the steamer itself. 

The comparative 
isolation of the diff- 
erent reaches has made 
necessary several re- 
pair bases, apart from 
the parent yard at 
Khartoum North 
(Figs. 12, 13 and 14). 
These are at Wadi 
Halfa for the Halfa 
reach; Kareima for 
Dongola ; Es Suki, above the dam for the Blue 
Nile; Kosti, the northern terminus of the 
Juba service, and a minor depot at Malakal. 

Khartoum North is now a well-equipped 


there, and dismantled for re-erection if for 
service in Dongola, the Blue Nile or Port 
Sudan, which port is also under the adminis- 
tration of the Sudan Railways. The largest 
and most powerful vessels yet entirely built 
at this yard include the ‘“ Melik,” a stern- 
wheeler, 150ft by 31ft by 7ft, of 280 b.h.p., 
and the tug ‘“‘ Nimr,” 90ft by 18ft by 7ft, 
with 440 b.h.p. Crossley engines. The fleet of 
dredgers, &c., working for the Egyptian 
Irrigation Department, and formerly main- 
tained at the Khartoum North Yard, now 
has an independent base at Gordon’s Tree, 
a few miles south. 

Regular passenger and freight services 
are run on all reaches that are permanently 
navigable, with seasonal services to Meshra 
on the Ghazal, Roseires on the Blue Nile, 
and Gambeila on the Sobat. The longest and 
most important is that from Kosti to Juba, 
1436km, the return journey taking twenty- 
four cays, with twenty calls each way. The 
pushing method of tow is used wherever 
possible, except on the northern reaches, and 
has been greatly developed since first intro- 
duced. As many as twelve barges have 
been handled in one “tow” up the Sobat, 
the pushing unit being a steam stern-wheeler 
with independent paddles. 

Two such steamers of 450 i.h.p. originally 
built for the Mesopotamia campaign, which 
only reached Egypt when hostilities ceased, 
were acquired by the Sudan Railways, 
steamed to Halfa, there dismantled, railed to 
Khartoum North and re-erected. 

All self-propelled vessels or barges, except 





Fic, 14—HULL OF KHARTOUM-OMDURMAN FERRY UNDER CONSTRUCTION 
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for the northern reaches, are fitted with 
square bows as they come into hand for 
rebuilding, the dumb barges having square 
sterns also. 

In the northern reaches the practice is to 
secure a barge with pointed bow on 
cither side of the towing unit, and slightly 
ahead of it lashed into an arrow-head 
formation. 

Sudd blocks sufficient to cause serious 
delays are no longer experienced, though 
minor trouble is inevitable in the Bahr el 
Ghazal, and may occur elsewhere, but can 
usually be dealt with by the vessel encounter- 
ing it, and the risk becomes progressively 
less as river traffic increases. Air services now 
bring the most remote parts of the Sudan 
within hours of Khartoum, where formerly 
as many weeks were required, but the river 
services remain the lifeblood of much of the 
country’s transport, railways being either 
impracticable or prohibitive in cost. 

Cecil Rhodes’ dream of a ‘“‘ Cape-to-Cairo ”’ 
railway has served as an inspiration and a 
slogan, but is unlikely ever to take shape. 
To connect the gaps of “ Assuan-Halfa ”’ 
and the Sudd region a railway would be 
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forced to the east or west into regions where 
traffic could not possibly pay. The natural 
development of transport in Africa seems to 
be a full use of its rivers, with rail connec- 
tions inland from its seaports. 

The foundations of the successful develop- 
ment of the Sudan, were laid during the long 
and devoted Governor-Generalship of Sir 
Reginald Wingate, Bart. The steady grad- 
ualness of development has not been hindered 
to any great extent, by rises in wages or the 
cost of living, as has happened in some 
countries where sudden ard large capital 
expenditure has been in advance of the 
available competent labour. 

The excellent education now provided by 
the Gordon College is training a generation 
of keen and intelligent Sudanese, who should 
one day be capable of manning the transport 
and other technical services. Someday per- 
haps when British assistance and advice 
has been dispensed with, the fact that water 
transport and other services have been built 
up to their present standard, in under 
fifty years, interrupted by two wars, will 
stand in history as a notable credit to Great 
Britain. 


British Electrical Power Convention 


No. IIl—(Continued from page 658, June 17th) 


last week’s issue we reproduced abstracts 
from Lord Citrine’s Presidential Address 
to the first British Electrical Power Con- 
vention which was held in Torquay from June 
13th-17th to succeed the annual conventions 
of the now defunct Incorporated Municipal 
Electrical Association. 

On Wednesday, June 15th, the afternoon 
session was devoted to the presentation and 
discussion of a paper on “‘ Meeting the Needs 
of the Consumer in the Electricity Supply 
Industry” by Mr. C. T. Melling, chairman 
of the Eastern Electricity Board. At the 
President’s reception in the Town Hall the 
same evening, delegates were received by 
Lord Citrine and Lady Citrine. After the 
reception there was dancing. 

At the third session on Thursday morning 
four papers were presented. The main paper, 
“High-Voltage Transmission in Great 
Britain,” by Mr. 'T. G. N. Haldane was begun 
in abstract form last week and is continued 
this week (page 699). In support of this 
paper there were three papers prepared by 
various manufacturing organisations repre- 
senting firms interested in different aspects of 
high-voltage transmission. The first of these 
papers, “Switchgear for Systems of 200kV 
and Above,” was prepared by the switch- 
gear makers of the British Electrical and 
Allied Manufacturers Association, and pre- 
sented on their behalf by Mr. B. H. Leeson. 
The second paper, “Power Transformers 
for Systems of 200kV and Above,” was 
prepared by transformer makers of the 
British Electrical and Allied Manufacturers 
Association and was read on their behalf by 
Mr. H. 8. Holbrook. The third paper, 
“ High-Voltage Research and’ Development 
in the British Cable Making Industry,” was 
prepared by the technical committee of the 
Cable Makers’ Association and was presented 
on their behalf by Mr. T. R. Scott. 

Thursday afternoon. was devoted to a 
joint discussion of the four papers dealing 
with high-voltage transmission in Great 
Britain. A report of this discussion is repro- 
duced herewith. 


DIscussION 


Mr. V. A. Pask (Chief Engineer, British 
Electricity Authority) said that consideration 


by the supply industry in this country of the 
case for higher voltage transmission began 
as long ago as 1942, when the Central Elec- 
tricity Board set up a Committee to study 
the problem. A long series of investigations 
were made during the ensuing five years 
and the main conclusions reached were, first, 
that if generating plant continued to be 
located in close proximity to the load centres, 
development at 132kV would meet all require- 
ments up to about. 1960, and secondly, that 
uncertainty, particularly as to the future 
policy of the coal industry and the railway 
companies made it impossible to decide 
whether it would prove economical to depart 
from the policy of locating generating plant 
in close proximity to the load centres. 
Concurrently with these investigations, the 
Central Electricity Board arranged for the 
erection of two spans of 275-kV line for testing 
purposes at the research station at Leather- 
head. The towers for supporting these 
lines were suitable for carrying lines up to 
500kV. An order had since been placed by 
the B.E.A. for an experimental section of 
line designed for 275-kV operation, together 
with the necessary 132/275-kV auto trans- 
formers to provide a grid connection between 
a point near Sheffield and Staythorpe, near 
Newark, a route length of some 40 miles, and 
construction of this line would begin shortly. 

The B.E.A. were continuing the investi- 
gations and were now looking farther ahead, 
i.e., to the conditions which might be expected 
at some time between 1965 and 1975. It 
was too early yet to draw conclusions from 
these further investigations but there was a 
growing feeling that the time had come to 
begin the construction of a superimposed Grid 
in some form. This might be at the existing 
voltage of 132kV or at the higher voltage of 
275kV average or 300kV maximum. The 
economic aspect could not be ignored in the 
comparison and the prices quoted by manu- 
facturers of 300-kV equipment would have an 
influence on the final selection. 

Although Mr. Haldane had devoted a con- 
siderable portion of his paper to developing 
the case for interconnection of Areas, a 
reader of the paper would not appreciate 
the extent to which the existing Grid was 
already fulfilling this function. In fact, the 
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present average capacity of interconnection 
per Area was 320MW— not very far short 
of the 400MW advocated in the paper 
to deal with a future load more than three 
times the present load. There were limita- 
tions at present, notably between the northern 
and southern halves of the country, but this 
position would be largely rectified when the 
Sheffield-Staythorpe line was brought into 
commission. Appreciable savings in opera- 
ting costs were also being made through 
inter-Area transfers of energy and in 1948 
these were estimated at £265,000. On 
balance, he accepted Mr. Haldane’s figure 
of 400MW of interconnection per Area as 
being probably of the right order, and he 
agreed that a flexible system was needed that 
would permit of such amounts of power to be 
freely exchanged without unduly affecting 
the internal operation of the individual 
areas. He was not nearly so clear, however, 
that a 300-kV system, on the lines illustrated 
in the paper, would form the cheapest 
satisfactory overall means of providing the 
interconnection. With only one point of 
connection to each of the seven Areas con- 
sidered, very heavy strengthening of the 
132-kV system within each Area would be 
needed in order to handle the large transfers 
of power to and from the 300-kV system. 
Had Mr. Haldane included the cost of this 
in his estimate of £20,000,000 to £22,000,000 ¢ 
If a 300-kV system was adopted, it might be 
better to increase the number of points of 
connection to the 132-kV system, but a 
scheme of interconnection by means of heavy 
current 132-kV lines would also have to 
be considered, and it was by no means 
certain which of these three alternatives 
would prove to be the most economical. 
Whilst recognising the value to British 
manufacturers of gaining experience of 
higher voltage equipment to enable them to 
compete in the export market, we could not 
overlook the duty owing to consumers of 
electricity here to adopt the cheapest 
overall satisfactory scheme. Much, there- 
fore, would depend upon the manufacturers 
and their approach to this matter. 

Turning to bulk transmission, there 
appeared to be a strong case for the investi- 
gation of electrical transmission in preference 
to transport of coal by rail. Whether or 
not it would be economic for the B.E.A. to 
embark on bulk transmission would depend 
partly on the cost of the transmission equip- 
ment—and here the manufacturers were 
directly concerned—and partly on the policy 
of the National Coal Board in regard to price 
structure, and the policy of the British 
Railways Executive in regard to freight 
charges. So far there had been no indication 
of the future long term intentions of these 
two latter bodies. Now that the whole of the 
fuel resources, inland transport and pro- 
duction of electricity and gas were all under 
national ownership, it was clear that the 
policy and planning of these industries 
would have to be closely co-ordinated if the 
total energy requirements of the country 
were to be supplied in the most economical 
manner. 

He did not agree with Mr. Haldane that 
the case for interconnection of Areas and 
the case for bulk transmission could be 
treated as two quite separate problems. On 
the contrary, it might be found that the 
respective transmission capacities to meet 
the two requirements could be provided 
more economically in a single system than 
in two separate systems and it seemed to 
him not unlikely that if and when a higher 
voltage system was introduced, its justifi- 
cation would lie, at least initially, in its 
ability to combine both functions. 

Mr. T. R. Warren (Chief Engineer, South 
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East Scotland Board) said that nationalisa- 
tion had not only brought with it a growing 
realisation of the need to adopt a more scien- 
tific approach to system planning than had 
been possible hitherto, but it had facilitated 
the common approach to both transmission 
and distribution problems which was so 
necessary if the best overall results were 
to be achieved. One very important develop- 
ment along these lines was the work of 
standardising system components which was 
being actively pursued at the present time. 
It served to focus attention on the desirability 
of applying some measure of standardisation 
to system planning by the adoption of certair 
principles which were of common appli- 
cation. This aspect of the work had not 
proceeded very far and he could not speak 
about it with any authority. It was, how- 
ever, instructive to consider the high voltage 
transmission project in relation to certain 
principles which were now accepted to see 
whether they led broadly to the same 
conclusions as those given in the paper. 

There were many distribution systems 
which had been allowed to outgrow the 
voltage for which they were originally 
designed. This led to the wasteful use 
of copper and the employment of switchgear 
to withstand the effects of heavy short circuit 
stresses, and on both technical and economic 
grounds compelled the introduction of some 
higher voltage and consequent sub-division 
of the system. There was invariably some 
difference of opinion as to the point at which 
it was necessary to take this step and his 
view was that the clue was to be found by 
considering the optimum design of circuit 
breaker. It was recognised by switchgear 
designers that this optimum design was one 
which was rated to deal with a symmetrical 
fault current of 13,000 amperes and it 
appeared that the optimum short circuit 
current for 132-kV circuit breakers gave a 
breaking capacity of 3000MVA, which was 
rather less than the author’s suggested 
figure of 3500MVA. Whichever of these 
figures was taken it was clear that if the 
Grid was to deal with the load increases 
anticipated during the next 20 years, reactor 
sectioning would be necessary to a much 
greater extent than at present and this 
would limit load flows to an extent which 
would prevent full advantage being taken 
of the benefits of intercommunication. 

Without in any way pre-supposing that 
the case for a super grid could be substan- 
tiated, it was clear that to superimpose such 
a grid on the existing one in the manner 
illustrated in Mr. Haldane’s paper would 
increase the fault level in each Area to an 
extent which would entail the provision of a 
large number of additional 132-kV current 
limiting reactors, and in his view the super 
grid would then defeat its own object. This 
however, did not invalidate Mr. Haldane’s 
main arguments but everything depended 
on the method of putting them into practice. 
The first question which required to be 
answered was whether a super grid was 
necessary to preserve the status quo during 
the years which lay ahead. The additional 
benefits which might reasonably be expected 
to result would then form a necessary and 
fruitful subject for further examination. 

Mr. J. D. Peattie (B.E.A., Central Autho- 
rity) said that the design of an intercon- 
necting and transmission system linking 
the generating stations and points of bulk 
supply depended on the locations and relative 
sizes of the generating stations. As far as 
could be judged at present, most of the 
electricity required in the next decade or 
two would be generated by thermal stations 
using native coal. Heat stored in coal could 
be brought to a site cheaply by sea, and less 
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cheaply by rail, but the removal of heat by 
cooling water restricted the choice of sites. 
In regard to the other dominant factor— 
the supply of fuel—they were on less certain 
ground. In 1939 the electricity supply indus- 
try used about 15 million tons of coal, and 
in 1948 it was practically doubled at 28 million 
tons. Mr. Haldane’s estimate for 1958 would 
require 47 million tons, and for 1968, the 
figure would be over 90 million tons, which 
was one-half of the present total home con- 
sumption for all purposes. In what propor- 
tions would this be taken from the country’s 
coal reserves? So far, the Coal Board had 
not given any answer whatsoever, but the 
answer to that question and to the equally 
important question of cost from alternative 
sources were both fundamental to the Autho- 
rity’s problem of developing and maintaining 
an economical system of electricity supply 
as laid down in Section 1 of the 1947 Act. 
The National Coal Board also had a Section 1 
in their Act, but they were charged with the 
duty of making supplies of coal available in 
such qualities and sizes, in such quantities 
and at such prices “as may seem to them ” 
best calculated to further the public interest 
in all respects. So far as price policy was 
concerned, no information was yet available 
about the long-awaited price structure but 
from a simple economic point of view there 
would appear to be a strong case for initial 
concentration of development of the cheaper 
field and postponement of development where 
costs were high. Recent decisions of the Coal 
Board about deliveries to generating stations 
appeared to indicate the adoption of such 
a policy. The East Midland coalfield was 
supplying the greater part of the in- 
creased requirements this summer as com- 
pared with last summer. If that policy was 
confirmed for the future, then there would 
obviously be a case for concentration of 
generation in the East Midlands and adjacent 
areas, but the problem again changed if 
the Coal Board related selling prices to the 
cost of production and treatment, and also 
gave some freedom of choice to the consumers. 
It could only be hoped that what seemed to 
the Coal Board “ best calculated to further 
the public interest in all respects”? would, 
in fact, prove to be so. 

Another factor of major importance in the 
siting of power stations was the cost of 
fuel transport. So far as sea-borne supplies 
were concerned, the B.E.A. could estimate 
the cost of shipment in their own vessels but, 
up to the present, there was no clear guide 
about the future policy of British Railways. 

Finally, he said that one of the main 
arguments for adequate interconnecting 
capacity was the resultant pooling of plant 
margins to meet risks of divergence from 
estimates of available plant capacity and 
actual loads. This had been amply demon- 
strated by the experience in the operation 
of the 132-kV Grid as originally constructed 
and subsequently extended. 

Mr. E. A. Logan (Southern Electricity 
Board) referring to estimates of growth of 
load, said that the electricity supply industry 
was to be congratulated on a record of con- 
tinuous expansion, unaffected permanently 
by wars or recessions affecting other forms 
of business, and it could confidently be fore- 
cast that about 180,000 million units would 
be generated in or about the year 1968. That 
warning had been given and it must be heeded. 
Similar warnings had been given in the past 
but the engineering planners had been over- 
ruled with the result that we were now faced 
with continuing load restriction. The lesson 
should be learned that engineers must be 
trusted to plan and act and take responsi- 
bility within the sphere of activity which they 
alone fully understood. 
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Referring to the voltage of operation, he 
said that in this country there was a tradi- 
tional tendency to fix progressive steps in 
development at too low a figure, but in this 
particular field of development there was 
the opportunity, if the matter was tackled 
sufficiently boldly, to proceed to a stage of 
development which we should have reached 
otherwise at this time but for the interruption 
of the war. He therefore seriously suggested 
that 400kV should be aimed at, and whilst 
it might be thought a limiting factor was the 
impossibility of forecasting the production on 
an equal time scale of a satisfactory under- 
ground cable for a working voltage of 400kV to 
be ready to work as part of a 400-kV transmis- 
sion system, a suitably designed system could 
be wholely over-the-ground, since the termina! 
points could be clear of built-up areas. Way- 
leave difficulties alone should force develop- 
ment of the highest voltage since it was 
coupled with the minimum number of 
physical circuits. He therefore urged that 
fullest consideration should be given to the 
adoption of the highest possible voltage at 
the earliest date rather than to proceed by 
intermediate steps with a consequent slowing 
down of long term development. 


(T'o be continued) 





Water Supply for Port 
_ Elizabeth 


Port ExizasetuH, which suffers from 
periodical droughts and water shortages, 
has tackled its difficulty by building Churchill 
dam—one of the largest in Africa. As this 
dam is on the Kromme River, 78 miles from the 
port, bringing the water over that distance 
was an engineering feat of some magnitude. 
The first pipe-line has only recently reached 
Port Elizabeth, after ten years of work and 
the expenditure of about £2,350,000. Churchill 
dam provides a capacity of 7,800,000,000 
gallons. The first pipe-line supplies between 
5,000,000 and 6,000,000 gallons a day, and 
provision has been made for two further pipe- 
lines of similar delivery. Each will cost an 
additional £1,500,000. The need for a big water 
scheme for Port Elizabeth became obvious 
when industrial expansion began to reach large 
proportions. The existing water supply, from 
four dams, was about 5,000,000 gallons a day 
at its best, and in times of drought or break- 
down these sources were not enough to meet 
normal needs. When the city’s industrial 
development was planned in 1937, it was there- 
fore decided that soon 11,000,000 gallons a 
day would be required. A survey of the sur- 
rounding country showed that only the Kromme 
River could provide enough water to cope with 
such demands, and this decision entailed for 
engineers the additional tasks of building a 
filtration plant, a new reservoir near the town 
and, probably the more complicated job, the 
building of a bridge to carry the pipe-line across 
the Gamtoos River. This bridge is 827ft long, 
has a middle span of 412ft, and cost about 
£80,000. It rests on two massive concrete 
foundations which had to be sunk into the 
river bed, one going down to a depth of 97ft. 

With two additional pipe-lines installed, the 
dam could supply about 16,000,000 gallons of 
water a day—more than enough to meet the 
next twenty years’ development in Port 
Elizabeth. ‘The Churchill dam has been so 
designed that its height can be raised in the 
future. The capacity of the reservoir, if the 
dam is so raised, is estimated to reach 
12,500,000,000 gallons. 
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Association oF SHort Circuir TESTING 
AutHorities.—General information on the short 
circuit testing and certification of electrical appa- 
ratus is contained in a booklet (ASTA No. 1), the 
second edition of which has recently been published 
by the Association of Short Circuit Testing Authori- 
ties, 36, Kingsway, London, W.C.2 
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A Helicopter Rotor Testing Tower 


‘ROM the start of the development of heli- 
copters at the Bristol Aeroplane Company 
the necessity was appreciated of providing 
means of testing, independently of the aircraft, 
rotor hubs and blades. The usual method of 
testing on the helicopter suffers from several 
disadvantages, the most important being that 
proximity of the ground beneath the rotor 
greatly affects the flow through it and makes 
such performance figures as can be obtained 
unrepresentative. Others are the probable 
inconvenience of having to wait for the com- 
pletion of the aircraft before rotor testing can 
start, the comparative difficulty of instrumenta- 
tion and the risk of damage to the aircraft by 
failure or misbehaviour of the rotor. 
Consequently, a proposal was made by the 
company to the Ministry of Supply that a 
testing tower for rotors should be built. The 
proposed tower was to have a height sufficient 
to allow the largest rotor contemplated to 
operate above its “ ground cushion ”’ ; accurate 
means of measuring and recording the power 
absorbed, the lift, the rotor control forces and 
other quantities as necessary; a source of 
power capable of driving all sizes of rotor 
envisaged for long periods at speeds in excess 
of their normal operational speeds and of 
developing its full power at low speeds. The 
upper section of the tower was to be designed 








in such a way that, with a minimum of modifica- 
tion, it could accommodate configurations other 
than that of the single rotor. Such configura- 
tions might include co-axial rotors, intermeshing 
rotors with small offsets and rotating on axes 
having a mutual angular disposition, or the 
mounting of a complete helicopter to study the 
effect of rotor downwash on the fuselage 
surfaces. 

This proposal was approved by the Ministry 
of Supply, and a contract for the design and 
erection of the tower was issued. Its appear- 
ance is shown in the accompanying illustrations, 
and a description of its design and development 
follows. 


GENERAL DESCRIPTION 


The limiting conditions for which the tower 
was designed are given in the accompaning 
table. 

The general design of the tower is shown in 
Figs. 1, 2 and 3. The structure is best described 
in its individual sections. 

Foundations.—The foundations take the 
form of a reinforced concrete platform, 
hexagonal in plan, with six legs running radially 
outwards. The whole has a depth of 8ft., 2ft 
of which is below ground. 

Pylon Structure.—This section is a fabricated, 
four-legged steel structure which straddles the 
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power unit and supports the tower proper. 
Its feet are embedded in the foundation plat- 
form and it terminates in a spherical seating 
in which rests the lower end of the tower body. 

Tower Body.—Designed as a column, the 
tower body is about 3ft in diameter and 25ft 
in height. It is constructed as a built-up steel 
tube having internal longitudinal stiffeners 
and occasional transverse diaphragms. The 

Design Conditions 

Distance from limiting snipe aie 


to rotor centre - 50ft 

Par ys rotor diameter... --- TOft 
d range, depending on rotor size ... 50-700 r.p.m. 

= xan permissible rotor lift «-- 15,000 Ib 
Torque available at output shaft ... 250,000 Ib-in 
Full torque speed for 70ft diameter rotor 

(estimated) .. 180 r.p.m. 

Full power at full torque ‘speed, approxi- 

mately ... : 675 h.p. 
Maximum permissible “out-of-balance 

force at rotor hub in — horizontal 

eee Beer ‘ 100,000 lb 


centre Seitalinen ommali: & henting which 
serves to steady and to support the weight of 
the driving shaft. 

The tower body is pivoted at its base in the 
spherical seating on the pylon structure, to 
which it is held by a ring of spring-loaded bolts 
and supported by six twin guy ropes. Each 
of these ropes is attached at both ends to the 
upper end of the tower body, forming a loop 
which passes over @ large diameter half-pulley 
mounted at the outer end of each of the founda- 
tion legs. The height of the half-pulleys may 
be adjusted, varying the tension in the ropes 
and hence the natural frequency of the system. 
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FiG. 1—GENERAL ARRANGEMENT OF ROTOR TOWER 
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Vibration of the cables is restricted to the 
fundamental mode by restraining them with 
light but stiff frames, which, in effect, transform 
the cables into linkages. These stiffening 
frames are shown in Fig. 1, but not in the 
photographs we reproduce. 

The minimum frequency of the tower is 
about 1 c/s, the condition approximating most 
nearly to free flight and in which most running 
is done. Higher frequencies may, however, be 
obtained to stimulate undercarriage resonance 
or other conditions. The greatest amplitude 
of lateral movement at the hub is about 12in. 

Upper Structure—As designed for the single- 
rotor configuration, this structure is conical 
in form, some 8ft in height, and is rigidly bolted 
at its base to the top of the tower body. An 
access and observation platform is fixed to the 
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FiG. 2—ARRANGEMENT FOR COLLECTIVE 
PITCH VARIATION 


cone about 4ft below the rotor. The cone 
contains the final drive shaft, known as the 
rotor axle. This shaft is distinct from the 
main drive shaft which terminates at the top 
of the tower body, and the two are connected 
by a universal joint which can transmit torque, 
but no end thrust. The axle may therefore 
be considered to be axially free of the main 
shaft, and when stationary or running under 
conditions of zero or negative lift, the weight 
of the axle and rotor is taken by a ball thrust 
race. When, however, the lift exceeds the 
weight of the axle and rotor, the upward load is 
carried by a taper-roller thrust race mounted 
in the lift-measurement device, described later. 

The axle is held radially by plain bearings 
at top and bottom. The upper one is held by 
the units measuring out-of-balance forces, but 
should these forces be so large as to overcome 
the measuring units the axle can move laterally 
only as far as the wall of the clearance hole by 
which it emerges from the top plate of the 
upper structure. 

The axle terminates in a detachable serrated 
mounting ring so that the mounting of rotors 
with differmg methods of attachment merely 
necessitates a change of mounting ring. 

Power Unit.—Motive power is supplied by a 
vertical-spindle, direct-drive, d.c. electric motor 
(Fig. 4). This motor is rated at 700 h.p. 
maximum continuous output, which it can 
develop from its maximum speed of 680 r.p.m. 
down to 180 r.p.m. It can, however, develop 
over 1000 h.p. if required. 

Current taken from the grid is transformed to 
500V and rectified at a works sub-station and 
conducted to the tower by special cables. 

The motor is compound wound. On starting, 
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a large amount of resistance is present in series 
with the armature, which is removed in stages 
until about 170 r.p.m. is reached. Thereafter, 
power is controlled by varying the strength of 
the field. 

The weight of the armature is carried by a 
Michell bearing on top of the motor casing. 
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cator showing the position of the rotor in 
azimuth at any instant ; an indicator showing 
the collective pitch setting, and means of vary. 
ing this setting during rotation ; a continuous 
film camera to record those indications which 
fluctuate too rapidly to be read visually ; and 
optical equipment for observing the blade tip 
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Cooling water is circulated through the oil in 
the bearing, and also through the liquid series 
resistance used at low speeds. Forced ventila- 
tion of the motor is provided by an independent 
fan. 

A steel-framed building encloses the. motor 
and pylon structure. A manually operated 
40-cwt crane, with a 60-ft jib, is installed beside 
the tower for the mounting and dismounting of 
rotors. 


PROTECTION AGAINST Rotor BREAKAGE 


Damage control arrangements are shown in 
Fig. 3. A ring of wire-braced pylons, pin- 
jointed at the feet, surrounds the tower and 
supports a circular screen of heavy steel netting. 
The diameter of the netting is 84ft, and the 
whole structure is designed to absorb the 
greatest amount of energy likely to be stored 
in a rotor blade which has left the hub at a high 
rotational speed. Height of the netting at 
each pylon is adjustable by means of a hand 
winch at the foot, making it a simple matter to 
move the screen into the probable path of 
blades and other pieces thrown from any type 
of configuration. 

The roof of the control room is protected 
from heavy fragments, which might strike the 
netting and fall back. by a layer of steel fabric 
stretched 12in above it. 

As the electric motor is compound wound 
there is no danger of an uncontrolled speed 
increase in the event of sudden removal of 
the load. 

For improved observation of flutter and 
general rotor behaviour a post has been estab- 
lished on higher ground nearby which is in the 
plane of the rotor disc. A telephone and a 
duplicate contact-breaker button are provided 
there. 


INSTRUMENTATION 


The following indicators and recorders are 
at present available :—A lift or thrust indicator ; 
a speed indicator; ammeter and voltmeter 
for power measurement ; indicators for showing, 
in two mutually perpendicular directions, the 
horizontal out-of-balance forces at the hub; 
three indicators showing the forces applied 
to the pitch controls by each blade; an indi- 
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NETTING STRUCTURE 


paths for purposes of “ tracking ’”’ correction. 
This instrumentation is considered in more 
detail below. 
Lift Measurement.—The principles employed 
have already been explained in describing the 





Fic. 4—700 H.P. DRIVING MOTOR 


upper section of the tower. The lift-measure- 
ment device is shown in detail in Fig. 1. Actual 
indication of lift is by electronic equipment. 

The system has generally been satisfactory, 
but it has been found desirable to increase the 
sensitivity. Calibration is checked before 
serious use of the device by applying an axial 
load at the hub by means of the crane and a 
spring balance. 

As a further insurance of accuracy, it is 
proposed to install, in parallel with the present 
arrangement, a pressure-sensitive hydraulic 
capsule system. The capsule will be held in a 
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container so that tension in the container pro- 
duces compression in the capsule. The con- 
tainer will be mounted bstween the rotor 
axle and the tower body in exactly the same 
way as in the strain gauge; in fact, the 
lever arm shown in the sketch will be replaced 
by @ symmetrical one, so that the load is shared 
equally between the two devices, the present 
fulerum becoming a second safety bolt. 

Speed Indication.—A small generator driven 
directly by the main motor and lying under- 
neath it energises a large moving-coil instru- 
ment on the control desk (Fig. 5), which can be 
read, by interpolation to 1 r.p.m. Accuracy 
is within 1 per cent of the indication, and can 
be checked by the electrie counter which may be 
seen at the top centre of the desk. The counter 
is operated once per revolution by a simple 
slip-ring on the shaft and is used in conjunction 
with a stop-watch. 

Power Measurement.—Power absorbed is 
found by measuring the electrical power input 
and referring to the efficiency curves for the 
motor, plotted by the makers for various speeds 
and armature voltages. 

Armature voltage is measured by a first-grade 
moving-coil instrument (maximum error 1-5 
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per cent of indication) and armature current 
by a sub-standard instrument (maximum error 
0-5 per cent of indication). Assuming accuracy 
of the motor calibration, errors in power 
measurement will not exceed 2 per cent. 

Out-of-Balance Forces at the Hub.—The out- 
of-balance force recording gear is illustrated 
in detail in Fig. 1. It will be seen that the upper 
rotor axle bearing is held by the strain-gauge 
units against two pairs of springs, the two 
sets lying perpendicular to each other (see 
Fig. 6). 

Each pair of springs is adjusted to produce a 
permanent tensile load of 1000 lb in the measur- 
ing unit so that any out-of-balance force (of 
less than 1000 lb) causes cyclic reductions and 
increases in this tensile load. These fluctuations 
are indicated on two oscilloscopes. From an 
examination of the film record of the traces, and 
having regard to the position in azimuth of the 
blades, the position-indicator ring and pick-up 
and the gauges, it is possible to trace an out-of- 
balance force to any particular blade or blades. 
So far, however, such forces have always been 
attributable to incorrect tracking, which can be 
dealt with directly. 

Calibration of these units is done by varying 
the tensile force of the springs to known values. 

Measurement of Blade Pitching Moments.— 
It was desired to measure the pitching moments 
of individual blades on the helicopter tower to 
an accuracy of +10 Ib-in. In view of the very 
low stresses involved and the fact that slip 
rings would have to be used, it was decided to 
use variable inductance gauges with frequency 
modulation amplifiers. Each gauge was 
mounted on one end of an unstrained arm which 
paralleled the spider through which all blade 
root moments are resisted. As long a length of 
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spider arm as possible was used so that the gap 
variation produced between the unstrained arm 
and the spider arm would be as large as possible 
when bending moments are applied to the 
latter. The gap variation was used to produce 
an inductance change in a coil which was wound 
on an E-shaped iron dust core and mounted 
on the unstrained arm. This core had another 
similar core adjacent to it which was fixed to 
the spider arm. These coils were coupled to 
their oscillators through slip rings and co-axial 
cables. Each oscillator output was fed through 
an amplifier and a limiter stage to a dis- 
criminator and thence to a push-pull output 
stage. The output of each was fed on to a 
cathode-ray tube and the deflection of the 
spot measured. The cathode-ray tubes were 
employed so that any tendency to flutter could 
be observed. 

The principle of measurement is shown in 
Figs. 6 and 7, in which the« unstrained arms 
supporting the coils may be seen clamped to 
the spider arms. In Fig. 7 two of the units, 
which are of an early type, have been screened 
from wind and radiation. 

Methods of Observing Blade “ Tracking.” — 
Small metal mirrors are attached to the blades 
near the tips, with their 
faces disposed towards 
the rotor centre so that 
they are visible to an 
observer on the tower 
platform. Two of them 
have been coloured by 
transparent lacquers 
and the third is left 
plain. The effect of 
directing the light from 
a powerful lamp out to 
the tips during rotation 
is to. produce three 
variously coloured 
“streak ” reflections in 
the tip-paths, which can 
be thus easily identified 
and their relative 
heights judged. Appro- 
priate action can then 
be taken until the tip- 
paths are coincident. 

Solar _ reflections, 
when obtainable, have 
been found to be super- 


EQUIPMENT ior to lamp reflections 
‘ to such an extent that 
background is of little 

importance. This variation of the method 


has been successfully used in free flight. 

The mirrors are slightly cylindrical about a 
horizontal axis to provide latitude in zenithal 
* aiming ’’ and to produce a finer streak. 

This effect is naturally enhanced by a dark 
background, so a matt black screen has been 
mounted on the protective netting. Gradua- 
tions painted on it enable the difference in 
height of the tips to be judged quantitatively, 
and also permit general changes in coning angle 
to be measured. 


TrEsTING CARRIED OvuT so Far 


The tower has been used for calibration of 
a brake fan, rotor endurance testing, flutter 
research and proof testing, overspeed testing, 
and development of tracking methods. It has 
provided valuable data on all these points 
except the last, for which the measuring equip- 
ment originally provided was found to be 
unsatisfactory. It is believed that modified 
equipment now being installed should enable 
this function, too, to be carried out successfully. 


CONCLUSIONS AND FURTHER DEVELOPMENTS 


Motor and Drive.—In general, the electric motor 
has been found satisfactory. The speed, once 
set, remains constant indefinitely, affected only 
by the normal slight variations in supply 
voltage, which can be corrected. In the event 
of a sudden removal of load, such as rotor 
failure, there is no tendency towards increase 
in speed. The quietness of the motor is another 
good point. 

The armature, as mentioned earlier, is 
suspended from a Michell bearing. This type 
of bearing, if loaded when not rotating, has a 
rather high static frictional torque, and the 
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voltage which has to be applied to overcome 
this torque produces a higher starting acceleration 
than might be desirable with some rotors. 
There are several ways in which this might be 
avoided, but the one most favoured is the 
initial breaking down of the static friction by 
a small servo-motor fitted with a free-wheel, 
which could also be used to turn the rotor 
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through small displacements for adjustment 
and other purposes. Design of this refinement 
is proceeding. 

Another piece of equipment which it is 
hoped to fit in the near future is a friction brake. 
The high inertia of rotor and armature results 
in a long interval between the pressing of the 
stop button and the cessation of motion, which 
can be embarrassing when testing involves a 
large number of starts and stops. It will also 
have a certain emergency value. 

Hub and Pitch-Change Mechanism.—The 
present system of collective pitch variation is 
in itself quite satisfactory, but it is also highly 
desirable that provision for cyclic pitch varia- 
tion be made. Cyclic pitch change in the con- 
ventional sense—that is, pitch change with a 
frequency of 1 cycle per revolution and with 





FiG. 7—METHOD OF MEASURING BENDING 
OF SPIDER ARM 


the three blades phased at 120 deg. to each 
other—serves only to tilt the disc and thus 
provide motion of the flapping pins, but does 
not cause movement at the drag »ins or fluctuat- 
ing stresses in the blades. Proposals are there- 
fore being considered for making rapid changes 
in the collective pitch of the blades at frequencies 
of the order of twice rotor speed, thus causing 
both flapping and dragging motion and produc- 
ing fluctuating blade stresses. 

Future Test Work.—While details of the 
future programme will necessarily depend on 
the time at which the various improved or 
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additional items are obtained and also on the 
availability of rotors, the following additional 
types of testing are proposed :—Strain gauging 
of blades and measurement of blade movements 
(the tower will be used to help in developing 
the technique for such measurements as well 
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as for such quantitative testing as can be done 
at low forward speeds); endurance testing of 
hubs and blades, including fatigue tests ; 
and further flutter research, and aerodynamic 
research, including investigation of mean 
induced velocity and its cyclic variation. 


The Motor Industry Research 


Association’s Laboratory 
ANNUAL OPEN DAYS 


HE Annual Open Days of the Motor Indus- 

try Research Association’s Laboratory on 
the Great West Road, Brentford Middlesex, 
took place yesterday afternoon, June 23rd, 
and this afternoon, June 24th. As usual, the 
laboratories were thronged with members and 
guests, with a common interest in the research 
work shown in progress and in the renewed 
opportunities of meeting one another and the 
staff of the laboratory. 

The work on view at the laboratory does not 
represent all the activities of the Association, 
for extra-mural work, notably researches on 





CRANKSHAFT TORSIONAL FATIGUE MACHINE 
AND STRESS-CONTROL EQUIPMENT 


fuel sprays for internal combustion engines, 
on piston ring movements and public service 
vehicle ventilation, are carried on elsewhere 
under the responsibility of the laboratory. 
Furthermore, facilities for research on complete 
vehicles, their development and testing, are 
now available at the Association’s Proving 
Ground at Lindley, near Nuneaton, which was 
officially opened on April 28th. 


RESEARCHES IN PROGRESS 


Some of the more interesting researches seen 
in progresss at the laboratory are briefly 
described below. 

Stresses in Public Service Vehicles.—At the 
request of the Society of Motor Manufacturers 
and Traders and the Ministry of Transport, an 
investigation is being made of the stresses in 
public service vehicle road wheels. Stresses 
due to tyre inflation and to dead load are 
receiving study in the first place. The wheel 
is loaded through a dummy axle in a universal 
testing machine, and the actual values of 
strain in various parts are being obtained by 
means of wire resistance strain gauges. 

The evidence so far indicates that surprisingly 
high stresses, with values up to 10 tons per 
square inch are due to tyre inflation, and occur 
in the rim of the wheel. The gutter is the most 
heavily loaded part, the actual stress depending 
on the fit of the tyre retaining ring and on the 
presence of high spots, Only negligible stresses 
occur in the wheel disc. 

Torsional Fatigue in Crankshafts.—The tor- 
sional fatigue testing machine designed for 


use with crankshafts, illustrated herewith, was 
briefly described in these columns last year ; 
this year the machine is shown together with 
electronic control equipment, designed and 





TYPICAL PISTONS AFTER 50 HouRS 


made in the Laboratory, for maintaining a 
steady stress in the specimen crankshaft. 

The testing machine accommodates a single- 
throw crankshaft, and corresponds to a freely 
suspended two-mass torsionally vibrating sys- 
tem, in which the crankshaft forms part of the 
connecting-shaft between the masses. Vibration 
is excited just below resonant speed by 
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rotating out-of-balance weights mounted on 
one of the end masses and driven through a 
flexible shaft. The torque, and therefore th« 
stress, can be varied by change of speed of 
rotation of the weights. 

The torque in the system is measured by a 
capacity torquemeter incorporated in the shaft 
connecting the two masses. This torquemeter 
takes the form of an electrical condenser, the 
two halves of which move slightly to corres- 
pond to the twist over a measured length of 
the shaft and consequently vary the air gap 
between the condenser plates. The output 
from the torquemeter is rectified and matched 
against a reference potential, and is used to 
control the vibration speed and therefore the 
stress in the specimen. The out-of-balance 
voltage controls a modulator. The magnitude 
of the a.c. output from this modulator is propor- 
tional to the out-of-balance voltage applied to 
it, and the phase of the output changes with the 
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change of sign of the out-of-balance voltage. 
The output of the modulator is amplified and 
fed to a phase-sensitive detector, the output 
of which is used by means of relays to control 
a rheostat in the field of the motor driving the 
machine, and hence to control stress by varying 
the motor speed. , 
The equipment shown in the photograph we 
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reproduce was desigiied to control the stress 
within plus or minus one per cent. 

Exhaust Gas Analysis.—An interesting 
method is under development for the analysis 
of engine exhaust gases, which is intended to 
avoid the ambiguity associated with the normal 
three-component analytical method near the 
theoretically correct mixture ratio point. With 
the new method, in principle, a sample of the 
exhaust gases is oxidised and its carbon dioxide 
content determined. Measurements are made 
for the running engine of air flow and fuel flow, 
and an exhaust sample is analysed by the new 
method for carbon dioxide; afterwards a 
sample is analysed by the normal method. 
The method has been used for determinations 
over an air-fuel mixture range varying from 
8 to 1 to 20 to 1, and results show no ambiguity 
in the region of the critical air-fuel ratio. The 
measured carbon dioxide in the oxidised 
exhaust is shown to be nearly linear with the 
measured air-fuel ratio. 

High-Duty Oils for High-Speed Compression- 
Ignition Engines.—Work is in progress on the 
development of an engine test method, using, 
in the first place, a typical British multi- 
cylinder engine, which will differentiate on a 
broad basis between lubricating oils for com- 
pression-ignition engines. The aim is to choose 
the test conditions so that failure by ring 
sticking occurs in about 50 hours with a good 
quality straight mineral oil, if possible, without 
departing too much from the most severe 
operating conditions encountered in practice. 
A drop in the power developed by the engine 
and increase in blow-by are taken as indications 
of incipient ring sticking, and the quality of 
the oil is assessed on the time required to 
produce this condition. The engine is run at 
full load at 1700 r.p.m., and the jacket and oil 
temperatures maintained at 210 deg. F. and 
230 deg. F. respectively, within plus or minus 
1 deg. F. 

Although clear differences between lubricants 
have been shown, there is still some difficulty 
in determining the onset of ring sticking, and 
variations in the method of the test are being 
explored to eliminate this uncertainty. Piston 
and ring assemblies, and graphs showing the 
veriations in blow-by and power output during 
tests on two oils are on view. An accompanying 
illustration indicates the difference in appear- 
ance of pistons when run with H.D. and straight 
mineral oils. Complementary service tests are 
also being carried out by two large operator 
members of the Association. 

Abrasive Wear.—One machine, recently con- 
structed, is being used to study the abrasive 
wear of materials in relative reciprocating 
motion, and the work on it has so far been 
concerned with determining suitable conditions 
of test. 

In another machine, a study is being made 
of the effect on journal and bearing wear of 
abrasive contaminants in the lubricating oil 
circulated through the big-end bearing of a 
connecting-rod under steady uni-directional 
load. 

The work covers both copper-lead and white 
metal bearings, and the following variables 
have been examined for their effect on the wear 
of the latter bearing material: Concentration 
of the abrasive in the oil; hardness of the 
abrasive ; particle size of the abrasive. 

A photograph reproduced herewith shows 
the reciprocating machine, which is still under 
development. In this machine the materials 
in contact take the form of duplex reciprocating 
components, running in flat slides, with pro- 
vision for weighting the upper slides so as to 
load the specimens. Lubricant is fed from con- 
tainers mounted above the machine, and each 
half of the machine is provided with a casing 
and means of heating. In the illustration, the 
casing of the right-hand half is in place, whilst 
that’ of the left-hand half is removed, to show 
the construction of the slides. 

Stresses in Vehicle Structures.—The measure- 
ment of strain in the frame and superstructure 
of a double-deck public service vehicle under 
various running conditions has been in progress 
for some time at the M.I.R.A. proving ground. 
In this investigation, numerous wire resistance 
strain gauges have been used, in conjunction 
with the four-channel electronic recording 
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equipment, to which reference was made in 
our review last year. 

Initial tests were carried out without the 
body panelling, and records were obtained 
from strain gauges attached at 160 points. 
These records indicated that throughout the 
structure the greatest strain, equivalent to a 
stress of about six tons per square inch, generally 
occurs when the vehicle is run over an obstacle. 
The strains are generally less in braking, while 
cornering produces even smaller strains in the 
structure than braking. 

The vehicle is on view equipped for the second 
stage of the road tests, with the panels fitted 
and with additional strain gauges in place. 

Dynamometer Trailer Car.—Work is reaching 
completion on the construction of an experi- 
mental absorption dynamometer trailer car 
which is on view. As this interesting machine 
is as yet in an experimental stage, it is only 
possible to say that it has been designed to 
compensate for the absence of hills on the 
M.I.R.A. proving ground, by imposing easily 
variable loads and giving automatic speed 
control on the towing vehicle. The energy is 
absorbed electrically. The speed control can 
be pre-set within a range of about 10 m.p.h. to 
40 m.p.h., with power absorption of the order 
of 60 h.p. throughout that range. We look 
forward to a more detailed account of this 
machine when its development has progressed a 
little further. 





Airways Standard Dimensional 
Units 


SUBSTANTIAL progress toward producing a 
single set of dimensional units for use along 
the world’s airways was announced in Montreal 
recently by the International Civil Aviation 
Organisation. 

So far, thirty-four of the organisation’s 
fifty-two member-nations have agreed to take 
the first step in a plan designed to relieve con- 
fusion in air-ground radio communication 
caused by the differing systems of measure- 
ment now employed in various countries, 
It is pointed out that although this problem 
of weights, measures and distances being 
expressed in different units is not peculiar to 
aviation, the danger of mistake or misunder- 
standing due to multiplicity of measuring 
units, is probably more real and more important 
to the pilots and crews of aircraft in flight 
than to anyone else. 

The I.C.A.0. standardisation plan consists 
of agreement on five tables of units incorporat- 
ing elements of both metric and foot-pound- 
second systems. One table uses the English 
system; the second the English system plus 
measurement of air pressure in millibars 
rather than inches of mercury ; the third table 
replaces statute. miles with nautical miles, 
the common distance unit used in air naviga- 
tion along international routes; the fourth 
employs the metric system entirely ; and the 
fifth (and eventually final) table is a combina- 
tion of the third and fourth, using the metric 
system for all purposes except that nautical 
miles would be used for long distances and 
for speeds. All five tables use the Centigrade 
scale for temperature measurements. The 
dimensional standardisation plan provides for 
progressive reduction of the number of tables 
until all I.C.A.O. member nations will be 
using table five for air-ground communication. 

This final table—the I.C.A.O. table of units 
—has already been accepted by no fewer than 
sixteen nations. The gradual changeover 
takes into account the practical difficulties in 
altering national dimensional practices, par- 
ticularly when alteration involves change 
from a familiar system of units to one which 
has no connecting roots in a country’s basic 
education and is designed to ensure that each 
nation will be able to plan its dimensional 
usage with as little confusion as possible. 
Prior to agreement on these five tables, at 
least fourteen different systems of measure- 
ment units were in use within territories of 
the organisation’s member states. 

Member-nations which have accepted the 
final I.C.A.0. table of units are : Argentina, 
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Belgium, Colombia, Czechoslovakia, Denmark, 
Egypt, Finland, France, Greece, Luxembourg, 
Netherlands, Norway, Peru, Portugal, Sweden 
and Switzerland. Nations which have accepted 
one of the other four I.C.A.O. tables are : 
Australia, Burma, Bolivia, Brazil, Ceylon, 
Chile, China, Dominican Republic, Iceland, 
India, Ireland, Italy, New Zealand, Pakistan, 
Philippine Republic, Siam, Union of South 
Africa and the United Kingdom. Nations 
which have notified I.C.A.O. that they are 
unable as yet to arrange for uniform use 
within their airline operations of any one of the 
five internationally agreed tables are: Canada, 
Ethiopia, Iraq, and the United States. 





The Empite Mining and 
Metallurgical Congress 


Tue final preparations are now being made 
for the fourth Empire Mining and Metallurgical 
Congress which is to be held in Great Britain 
from July 9th to 23rd. Sixteen countries of 
the British Commonwealth, and eleven other 
countries, including the U.S.A., are sending 
representatives, and it is expected that about 
600 delegates and members will attend. The 
first four days of the Congress, Saturday, 
July 9th, to Tuesday, July 12th inclusive, will 
be spent in London, the headquarters being at 
Grosvenor House, Park Lane, W.1. The pro- 
gramme includes a Government reception on 
Saturday evening, the Presidential Address by 
Sir Henry Tizard, F.R.S., on Monday morning ; 
a banquet at Guildhall on Monday evening, 
and a series of visits to works and laboratories 
in the London area. Delegates will also visit 
the Underground Mining Machinery Fixhibition 
at Earls Court. On Tuesday afternoon, 
July 12th, the Congress will move to Oxford, 
and the remainder of the week will be taken 
up with technical sessions in the debating hall 
of the Oxford Union, at which forty papers will 
be discussed. A programme of evening lectures 
has been arranged, and includes lectures on 
“The Metallurgical and Mining Aspects of 
Atomic Energy,” by Sir John Cockcroft, Director 
of Research on Atomic Energy; ‘ Miners as 
Pioneers,” by Dr. Charles Camsell, Canada, and 
on “‘ The General Theory of Metals and Alloys,” 
by Dr. W. Hume-Rothery, Lecturer in Metal- 
lurgical Chemistry at Oxford University. At 
the conclusion of the Oxford sessions on 
Saturday, July 16th, the delegates and members 
will divide into four parties and will spend a 
week visiting places of industrial and general 
interest in and around Cardiff, Cornwall, 
Edinburgh and Newcastle-upon-Tyne. The 
chief object of the Congress, which is convened 
by the Empire Council of Mining and Metallur- 
gical Institutions, is to enable scientists, engi- 
neers and others concerned in the mining and 
metallurgical industries to discuss technical 
progress and problems, including the develop- 
ment of the mineral resources of the Common- 
wealth. The first Congress was held in 1924 at 
the time of the Empire Exhibition, Wembley, 
the succeeding ones taking place in Canada in 
1927 and in South Africa in 1930. 


a 


MECHANICAL EQUIPMENT IN THE Bourxprine In- 
DUSTRY.—The Summary Report of the Ministry 
of Works, covering the year 1948, has now been 
published by H.M. Stationery Office (Cmd. 7698, 
price 9d.). In a section dealing with research, it 
states that work on the design and development of 
building plant was continued throughout the 
year at the Ministry’s field test unit. In that work 
the chief scientific adviser had the advice and 
assistance of a small technical study group com- 
posed of members of the employers’ and operatives’ 
federations and of the Federation of Manufacturers 
of Contractors’ Plant. Considerable progress was 
made in the survey of plant suitable for excavating 
house footings, and at the end of the year three 
designs were under development. The prototype 
designs of concrete transporters which had been 
constructed during 1947 were further developed 
and subjected to prolonged site trials, while work 
on a number of multi-purpose tools was also 
continued. It was decided, the report says, to 
investigate the possibility of providing cheap 
temporary covers for building houses in wet wea- 
ther, and the construction of three prototypes 
was begun. 


Form of Notch in Impact Testing 


THERE are some subjects on which investi- 
gations multiply throughout the years without 
reaching any ultimate conclusions. One of 
these is the notched-bar impact test. A new 
and extensive series of tests, leading up to the 
proposal of another form of notched-bar test 
piece, has been reported by J. Pomey, A. 
Cadilhac and R. Coudray,* under the title 
“Choice of Form of Notch in Impact Tests.” 
The work ranged over twenty-one forms of 
test piece tried out on a selection of seven 
steels, carbon, nickel-chromium and chromium- 
molybdenum. The variations in form of test 
piece studied are indicated in Fig. 1. 

On the ground that fractures occurring in 
practice are usually of the brittle type, even 
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Fic. 1— Variations in Form of Test Piece Used by Pomey, 
Cadilhac and Coudray 


when in material with a satisfactory notched- 
bar impact figure, the authors hold that impact 
tests should reproduce fracture without plastic 
deformation. They therefore sought to aug- 
ment the effect of the notch. From the work 
carried out they concluded that reducing the 
radius of the notch was preferable to making 
it deeper ; but that some boundary deformation 
always remained round the fracture, thus 
creating the conditions necessary for the 
development of triaxial constraint leading 
to the start of a crack in ductile materials. 
Incidentally, they concluded that the U.F. 
(Unifié Frangais) test piece with notch Imm 
radius and 5mm deep, is less apt to reveal 
brittleness than the Mesnager test piece, with 
notch Imm radius and 2mm deep. The 
specimen which reproduced the characteristics 
of brittle fracture better than all the others 
was a test piece notched on three sides. They 
proceeded to study it, taking into account the 
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Fic. 2—Form of Notch in Mesnager, Unifié Frangais 
and Special Test Piece, X. 


possibility of its industrial use and the applic- 
ability of its results in control of manufacture 
and in inspection. The form finally decided 
upon was that shown as X in Fig. 2. It was 
rectangular in section, Ilmm by Il16mm, 
notched on three sides with a parallel-sided 
notch, 3mm deep, root radius 0-5mm. The 
cross-section left for fracture was 10mm wide 
and 8mm deep, as in the Mesnager test piece. 
The energy absorbed by this test piece is of 
the same order as that required to break the 
U.F. test piece. It can nearly always be 
broken in the 10mkg. Charpy machine, and so 





* Revue de Métallurgie, November and December, 1948, 
Vol 45, pages 455 and 525. 
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gives the total work of rupture, unlike the 
U.F. test piece, which is often unbroken. 
With some soft, tough steels it may be unbroken 
like the others, but at this level an unbroken 
test piece is no longer regarded as a disad- 
vantage as such toughness is superfluous 
whatever the application envisaged. The 
authors claim that this test piece has shown 
itself to be superior to the French standard 
(U.F.) and to the Mesnager test piece, and 
think that it merits being taken into con- 
sideration. 

The investigators regard the work of rup- 
ture as divisible into three parts : (a) work of 
elastic deformation ; (b) work of plastic deforma- 
tion before the start of the crack, and (c) 
work of cleavage. The impact value combines 
them into a single figure. In order to distin- 
guish between the three, specimens broken by 
impact in the Charpy machine were supple- 
mented by specimens tested by slow bending. 
The diagram of a slow bend test is shown in 
Fig. 3, with the areas corresponding to defor- 
mation before start of crack, elastic deformation 
and deformation after start of crack marked 
p, e and d. The elastic energy stored up in 
the first part of the test is expended in the 
final spread of the crack. The total energy 
absorbed, s, is the sum of the three. Table ‘ 
gives values of these quantities in mkg. 
square centimetre of area (S) below the Sieh. 
and also the impact value, for three forms of 
test piece in three steels. There is a suggestion 
that, whatever the form of test piece, the work 
done in extending the crack through a given 
steel, including the energy of elastic defor- 
mation which contributes to it (i.e., e+d=s—p) 
bears an approximately constant relation to 
the work (p) done before cracking begins: 
though there are numerous exceptions to this, 
especially perhaps when the total energy 
absorbed is low. Moreover, impact value is 
not directly proportional to area below the 


notch: specimens with different depths of 
TaBLe I 
Comparison of Energy Absorbed by Different Test Pieces 
Steels 1 2 3 
Composition : Percent Percent Per cent 
SE enw. Scy” case: one 0-10 0-38 0-39 
DR ick ish tebe aun 0-36 0-10 0-29 
Manganese... ... ... 0-44 0-70 0-73 
teste ieee yikes 0-34 0-69 0-34 
Chromium ... ... ... 0-08 0-81 0-89 
Molybdenum ae ke — —_ 0-25 
Deg. Deg. Deg. 
Cent. Cent. Cent, 
Treatment : 
Normalised ... ... ... 900C. —_ — 
Oil-hardened veg” apis = 850C.  850C. 
po ere _— 650C. 250C. 


Longitudinal tests : Percent Percent Percent 


Yield strength 


(tons/square inch) ... 20-2 54-6 107-0 
Tensile strength 
(tons/square inch) ... 28-6 58-4 118-0 
Elongation (per cent) ... 31-5 16-2 12-0 
Impact value, tty, ” square centimetre : 
Mesnager 25-5 14-2 5°3 
Unifié Francais... map 16-5 9-6 4-0 
Test pieceX ... ... 14-1 10-1 3-2 
Static bend tests : mkg. per square centimetre 
‘2 2 — oe 
Steel Test piece ... 5 s 5 5 ? 
1 Mesnager 18-0 7-1 0-3 10-6 1-54 
Was” «06 10-7 4:5 0-3? 5-9 1-35 
ies 10-8 4-7 0-3 5-8 1-28 
2 Mesnager 11-2 3-6 0-6 6-8 2-17 
re 7°8 2:4 0-4 5-0 2:27 
vis 8-2 2:2 0-7 5:4 2°77 
3 pone 3-5 1-74 1-73 0-0 0-99 
Ue, =. 2-6 1-48 1-16 0-0 06-77 
XK sos 1-75 0-46 1-26 0-0 2-72 


notch cannot be compared in this simple 
way. 

In comparing longitudinal and transverse 
tests of a given material with the same form 
of test piece, the elastic work was found to 
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differ very little, but the work of plastic defor- 
mation before start of crack and of tearing 
were both reduced in the transverse direction. 
The work of initial plastic deformation (p) 
was lowest when the fibres were parallel to 
the frontal notch (a, Fig. 4) ; the work of tear- 
ing (s—p) was lowest when they were parallel 
to the sides of the test piece (b, Fig. 4). 


RELATION TO EARLIER Work 


There are many points in the paper of 
Pomey, Cadilhac and Coudray which revive 
memories of earlier discussions. At the Man- 
chester Association of Engineers’ Conference 
on Notched-Bar Impact Testing in 1937, 
and in Mr. L. H. Hounsfield’s excellent summary 
of the position of Notched-Bar Testing subse- 
quently published, the division of the work 
of rupture into three parts was discussed, as 
also was the question of the proportion of the 
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Fic. 3—Typical Division of Energy in Diagram of Slow- 
Bend Test, 


total which went in starting the crack. An 
estimate of this was also attempted by P. W. 
Rowe,t who used a double-blow impact test. 
For brittle material the initial blow had no 
effect on the remaining energy to fracture 
until a high fraction of the total energy to 
fracture was reached. A blow of 90 per cent 
of the mean energy necessary to cause fracture 
either broke the specimen or left it intact 
without any sign of damage. In tough material 
a crack could be seen after a relatively small 
initial blow and thereafter the extra energy 
required to fracture decreased approximately 
linearly as the initial blow increased. The 
utility of attempts to measure the energy 
required to start a crack, and the practical 
value of knowledge so gained are lessened by 
the fact that the amount of plastic deformation 
which occurs prior to the formation of the 
crack is dependent on the form of the notch. 
By restricting the point of origin of the crack, 
less energy will be expended in producing it. 

The total energy absorbed in the single- 
blow notched-bar test represents the capacity 
of the material to redistribute a concentration 
of stress by plastic yielding, and this reflects 
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Fic. 4—Direction of Notch in Relation to “ Fibre”’ of 
the Steel 


its behaviour towards the localised stresses 
set up by the notch, as well as towards the 
concentration of stress existing during the 
spread of the crack. It would thus appear 
to be desirable to reduce the expenditure of 
energy in starting the crack to a minimum, 
and to assess the capacity of the material for 
dealing with stress concentration by measuring 
its resistance to the spread of the crack. The 
modification proposed by the French inves- 





{THe Encrverr, March 31, 1944, Vol. 177, page 247. 
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tigators is directed towards the suppression 
of the work done in plastic deformation before 
the crack begins to form; but in suggesting 
that the means they adopt now merit consi- 
deration they overlook the fact that the use 
of lateral notches is not a new proposal. 
Test pieces notched on three sides were advo- 
cated at least thirty years ago by the late Mr. 
E. H. Saniter, the object being to ensure that 
they would break, and tests on this type of 
specimen were reported by L. W. Schuster 
at the Conference already referred to. Other 
forms of test piece achieve the same object. 
The energy expended in plastic deformation 
before the crack forms is probably at a mini- 
mum if the origin of the crack is tangential 
to a circle as in the “ Oxford” test piece or 
in the specimen grooved all round, suggested 
by W. E. Woodward.t 

Why then has nothing been done about these 
forms of test piece? So far as this country 
is concerned the answer probably is that the 
practical object of the test has been discrimi- 
nation on as wide a scale as possible among 
materials which possess a greater or less capa- 
city for rapidly equalising concentrations of 
stress; and the British Standard V-notch 
is one which achieves a satisfactory discri- 
mination for all materials which are normally 
subjected. to the test. Further modifications 
either in machine or test piece have not 
appeared to increase the quantitative signi- 
ficance of the results to such an extent as 
would justify their adoption for general inspec- 


tion purposes. 


Cleavage Fractures in Mild Steel 


In connection with the development of 
cleavage fracture in mild steel there has 
recently been considerable discussion about the 
validity of deductions drawn from notched- 
bar impact tests. It is generally agreed that 
localised stress rather than impact is essential 
to this test, but some investigators have pre- 
ferred to make use of a test which departs not 
only in detail but in principle from the usual 
notched-bar test. For example, A. B. Bagsar* 
has studied the susceptibility of several types 
and thicknesses of mild steel of ship-plate and 
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Fic. 1—Form of Cleavage-Tear Test Piece Used by 
A. B. Bagsar 


pressure-vessel qualities (including welded speci- 
mens) to the development of cleavage or brittle 
fracture, with the aid of a new form of test 
which he calls the cleavage-tear test. In 
this a notched tensile-bend specimen of the 
type shown in Fig, 1 was used. It is somewhat 
similar to the special form of notched plate, 
tested in tension, used by Coker and Haight 
in an experimental investigation of cracking 
in mild steel plates some years ago. The effect 
of form of notch, of variation in dimensions, 
eccentricity, rate of loading, heat-treatment 
and testing temperature was investigated by 
Bagsar. 

Two types of fracture were encountered, 
with a transition range from one to the other. 





t Engineering, August 9, 1946, Vol. 162, page 123. 
_ *A.B. Bagsar : ‘‘ Development of Cleavage Fractures 
in Mild Steel,” Transactions, A.S.M.E., October, 1948, 
Vol. 70, page 751. 


TE, G. Coker and B. P. Haigh : “ Experimental 


Tuivestigation of Cracking in Mild Steel Plates,” Engi- 
neering, May 3, 1935, Vol. 139, page 476. 
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Apart from their appearance they were charac- 
terised by differences in breaking load, i.e., 
the load required to fracture the specimen 
divided by the area below the notch. At 
temperatures below the transition range the 
presence of a notch of the proper form and 
orientation was found to create a state of multi- 
axial stress which raised the limit of pro- 
portionality almost to the breaking strength. 
The brittle or cleavage type of fracture, show- 
ing no appreciable deformation (and so accom- 
panied by no redistribution of local concen- 
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Fic. 2—Transition Temperatures Given by Charpy 
Impact and Cleavage-Tear Tests on Steels Nos. 15 (Semi- 
Killed) and 16 (Killed) 


tration of stress) corresponded to a lower 
nominal breaking strength. The shear type, 
exhibiting normal ductility, was accompanied 
by higher breaking strength. Tests were carried 
out at different temp- 
eratures, and Charpy 
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which prevails under those conditions is known 
and can be reproduced. 

Some other features shown by the cleavage- 
tear test were in line with results of notched- 
bar impact tests. For example, steels exhibited 
greater resistance to the propagation of a 
cleavage fracture in a direction transverse 
to the rolling structure (as in a longitudinal 
Charpy test piece) than in the direction parallel 
to the rolling of the plate. This was most clearly 
revealed by cleavage-tear tests at great eccen- 
tricity. Normalising, and especially water- 
quenching, increased the resistance of steels 
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Fic. 3—Form of Test Piece Used by N, A. Kahn and 
E. A. Imbembo 


of the types tested to the development of 
cleavage fracture. Annealing produced erratic 
results and appeared to be harmful. Stress- 
relieving at 650 deg. Cent. was beneficial. 

An advantage claimed by Bagsar for the 
cleavage-tear test is that it gives values of 
stress which a designer can use rather than 
energy which he cannot, and it is suggested 
that factors of safety now in use should be 
reconsidered in the light of these values to 
guard against the occurrence of cleavage 





impact tests (Imm rad- T T T 
ius keyhole notch, 5mm 
deep) were also made. 
The materials were 
classified in the same 
order by both tests, 
but the temperature of 
transition from tough 
to brittle type of fract- 
ure was about 100 deg. 
Fah. higher in the cleav- 
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1 L 
age-tear test than in the i 
Charpy. Some actual 
values are shown in 
Table 1. The results on 
steels Nos. 15 and 16, 
which had the follow- 
ing composition and tensile properties, are 
shown in Fig. 2. 
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Steel 15 Steel 16 
Per cent Per cent 
Carbon ... 0-20 0-17 
Silicon 0-07 0-18 
Manganese 0-45 0-40 
Sulphur ... 0-029 0-034 
Phosphorus ... 0-019 0-012 
Aluminium ... ... — 0-044 
Titanium Bab ane —_ 0-006 
Yield strength 
(tons per square 
inch) skh cans 13-6 17-5 
Tensile strength 
(tons r square 
a ra ie 26-5 28-8 
Elongation (per cent) 31-0 28-0 
Transition tem- 
perature (Charpy) 18 deg. Fah. —32 deg. Fah. 


(—8deg.Cent.) (—35 deg. Cent.) 
Transition tem- 
rature 
(Cleavage-tear) ... 103 deg. Fah. 


(39 deg. Cent.) 


68 deg. Fah. 
(20 deg. Cent.) 


The transition temperatures given by the 
cleavage-tear test are claimed to be more 
nearly indicative of the behaviour of the steels 
in service than those of the Charpy test. On 
the other hand they were stated in the dis- 
cussion to be too high for this purpose. The 
transition temperature varies with the type of 
test piece, and it clearly cannot be defined for 
service conditions unless the state of stress 
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Fic. 4—Load-Extension Diagrams Obtained with “Test Piece in Fig. 3 


fracture. Considerable doubt was thrown 
on the utility of such values in the discussion 
by Kahn and Imbembo. They gave results 
obtained on a test piece of the form shown in 
Fig. 3, which indicate that the total energy 
to fracture is more discriminating than maxi- 
mum load (Fig. 4). Some forms of test piece 
show much greater differences in maximum 


TaBLE 1.—Transition Temperatures (Shear to Cleavage 
Fracture) as shown by Charpy Impact and Cleavage-tear 
Tests 


Transition Temperature, Deg. Cent. 


E of Thickness Charpy Cleavage- Difference 
teel tear 
Rimming : 
a 3x lin — 8 42 50 
re din — 26 33 59 
Semi-killed : 
ae lin — 8 39 47 
oe lin —27 28 55 
ee lin —15 40 55 
a3° ... in — 7 43 50 
Killed : 
| ae lin — 35 20 55 
ee lin — 39 18 57 
9:;-5.. 2}in —12 49 61 


load above and below the transition range, as 
Bagsar has found, but nevertheless it seems 
doubtful whether the information they convey 
is of more value than that obtained from 
notched-bar impact tests. 
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AMERICAN RAILWAY PROBLEMS 

Tue American market, whether in the 
sale of automobiles, hardware, radio sets, 
or indeed any article or commodity one likes 
to mention, is very susceptible to the fashion 
of the day. A natural love of novelty has 
been fostered, and now, to judge from a lec- 
ture, “Transport in Time of Change,” 
delivered at the University of Pennsylvania 
on March 22, 1949, by Mr. L. K. Sillcox 
First Vice President of the New York Air 
Brake Company, the “‘ mode of the moment ”’ 
seems to be encompassing the industry of 
railway transportation in its grip. American 
railway managements appear to be eager, 
and vieing with one another in responding 
to the fashions considered popular with the 
travelling public, and where such relatively 
expensive items as modern locomotives and 
rolling stock are concerned the resulting 
problems of operation, engineering and 
finance reach a magnitude transcending any- 
thing experienced in the early years of rail- 
way monopoly, or indeed in the lean years 
between the two wars. The matter of 
“public demand” in rail transport raises 


some very serious questions. It cannot be 
too closely studied here. On several fairly 
recent occasions the British railways, before 
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and after nationalisation, have thrown cer- 
tain facets of their equipment open to public 
comment and criticism; but although the 
traditional reserve of the British public was 
revealed in that a very small minority 
elected to express any opinion at all, the 
fact remains that comment was invited. 
Had views been expressed by a large number 
of people in any really positive or revolu- 
tionary terms the railways might well have 
been in a predicament as to how such public 
demand could be met. 

In America popular fashion has become 
an important factor in the design of passenger 
rolling stock, a factor so capricious indeed, 
as to violate the ordinary utilisation pro- 
cedure in relation to the obsolescence of the 
vehicles concerned. The problem emerging 
from the present situation seems to be how 
to obtain an economic mileage from rolling 
stock before it is outmoded. In the face of 
declining traffic returns, the railways are 
competing strenuously with one another in 
the offering of greater travel amenities and 
novelties of equipment. An example can be 
seen in the new eleven-car California Zephyr 
trains, operated between Chicago and San 
Francisco jointly by the Burlington, the 
Denver and Rio Grande Western, and the 
Western Pacific railroads. Each train has 
brilliant modern appointments throughout, 
with five of the cars including the spectacular 
Vista-dome observation lounge, and pro- 
viding seating accommodation for no more 
than 238 “coach” and 107 sleeping car 
passengers. The seating space in the observa- 
tion lounge cannot be included any more than 
that in dining and buffet cars. Although the 
well-known Budd lightweight construction 
is used, the total weight of each train is more 
than 800 tons. The introduction of trains 
of this character naturally results in the 
early de-grading of older, more conventional 
stock, with additional embarrassment in 
that the normal railway procedure of trans- 
ferring older equipment to branch lines 
cannot now be economically pursued, since 
so many branch lines are unremunerative to 
the point of being closed altogether. Further- 
more, although an entirely new series of 
trains like the California Zephyrs may be the 
last word in railway travel to-day, fashions 
are changing so rapidly that even these 
trains may be outmoded, if not necessarily 
rendered obsolete, in a very short time. 

It is therefore essential to obtain the 
utmost utilisation from these novel units 
while their popularity lasts; engineering 
design and construction, coupled with care- 
ful planning of the time schedules must 
permit this to be done with complete relia- 
bility. Such is the advertisement lavished 
upon some of these trains, that the sub- 
stitution of older stock, due to some defect, 
even on a single occasion, would lead to 
marked loss of prestige for the company 
concerned. Until comparatively recent years 
American railways have not been famed for 
the smoothness of their riding ; rough starts 
and rough stops have been common rather 
than exceptional, and the continuous heavy 
smoking of coal-fired steam locomotives has 
obscured the passing scene and made travel- 
ling often very disagreeable. But in. this 
new age unceasing attention is given to all 
the amenities of travel. Progress in every 
direction has been nothing short of astound- 
ing; among American engineers the time is 
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one of feverish activity, equally with those 
specialising in frame design, drawgear and 
bogies and in air brakes, as with the incorp- 
oration in the basic vehicle of those novelties 
of equipment and decoration which appear 
to be rated high in sales value. It is no less 
true with motive power. The garishly- 
painted diesel electric locomotives are a 
definite asset in the selling of modern trans- 
port in America; there the steam loco. 
motive is outmoded, rather than outclassed 
Once set on this course there would seem to 
be little chance of escape from an inexorabk 
quickening of the pace. All railway equip- 
ment is becoming more costly, and yet in 
prospect its years of service are likely to be 
shorter than ever before. There is a growing 
semblance to conditions in the automobile 
industry, but with the vital difference that 
railway rolling stock must continue to possess 
that robustness in construction by which the 
safety of travel is assured. In Great Britain 
these remarkable trends should be carefully 
watched. This particular whirlwind is not 
upon us, yet; but there may be a time, not 
so many years ahead, when the force of 
circumstance compels some definite depart- 
ure to be made from the leisurely round of 
railway rolling stock utilisation, now pursued 
to the extreme limit of obsolescence. 


SAFETY IN MINES RESEARCH, 1947 


THE report on Safety in Mines Research 
for 1947, recently published, is the first 
issued since responsibility for this research 
was transferred to the Ministry of Fuel 
and Power and it was reorganised at the 
time the National Coal Board was inaugu- 
rated. That part of the staff of the original 
Safety in Mines Research Board, which 
was engaged on strata control and support 
passed to the N.C.B., but the Ministry 
retained its own advisers in these subjects. 
The vital need for the continuance of these 
researches is emphasised by the fact that 
explosions alone caused the loss of nearly 
160 lives in five major explosions during 
1947, and the further fact that no serious 
explosion occurred during the previous 
five years indicates the complexity of fac- 
tors involved in bringing them about. 
It appears that coal dust either extended 
or played a major part in four of the explo- 
sions. Precautionary measures recommended 
are, first, to trace the source and there 
eliminate the dust as far as practicable 
(e.g., by wet-cutting or water-spraying), 
and, secondly, to spread stone dust fre- 
quently. Waterproofed limestone dusts (in- 
corporating less than 1 per cent of a fatty 
compound) provide the best available remedy 
in damp roadways, where ordinary dust 
is soon rendered useless. Extensive trials 
were made in several collieries of the method 
of consolidating floor dust by spraying with 
a wetting solution and subsequent spreading 
of calcium chloride. Research into the 
physics of coal dust explosions, to measure 
the rapidly changing speed of the blast, 
which raises the dust in front of the flame, 
were in progress in experimental galleries. 

Electrical researches into means of sup- 
pressing the sparks produced by discharge 
on interrupting an inductive circuit have 
fully established that rectifiers of the sele- 
nium type are the best of all the different 
ways tried. They are effective over a greater 
current range than condensers, resistances, 
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&e. Work in progress on flameproof 
electrical equipment has thrown more light 
on the optimum relationship between the 
dimensions of the relief gap in the casing 
and the volume of the casing and other 
factors involved, e.g., the nature of the 
gases and the position of the spark. It 
has been shown that high tension deto- 
nators may be fired accidentally by the 
voltage transient when switching off in 
some remote control circuits. No such 
risk arises with low tension detonators, 
and in that respect their use is to be pre- 
ferred. To reduce the risk of ignition of 
firedamp in breaks crossing a shothole in 
coal, it has long been the practice to ‘‘ sheath”’ 
the cartridge with an inert salt, e.g., sodium 
bicarbonate, which shields the explosion 
gases for a time. In order to obviate cer- 
tain disadvantages and secure greater safety, 
investigations are in progress into methods 
of applying the salt, either incorporated in 
the explosive or in the form of a wrapping 
of impregnated felt. The latter form of 
sheathing is likely to be more widely used 
in the near future. But other means are 
under investigation, as for example, a 
sheath of copper foil to serve as an expand- 
ing shell until the reactions of the gases 
are complete. Reference is made to a piezo- 
electric pressure recording system for use 
within 10cm of a detonating charge. Com- 
pactness is obtained by the use of gemstone 
tourmaline crystals }in diameter, and the 
gauge body is streamlined so that the error in 
measured pressure is less than 3 per cent and 
shock waves moving at 1000 miles per second 
can be recorded. Ventilation obviously 
needs special care where diesel locomotives 
are working underground, and they are 
being used in increasing numbers of col- 
lieries. A newly-formed Mechanical Engi- 
neering Section is.engaged in testing diesel 
engines and investigating the emission of 
carbon monoxide and oxides of nitrogen. 
Work is in progress on a device in which 
the percentage of carbon monoxide in the 
atmosphere is indicated by the discolcura- 
tion of a tube packed with a gel impreg- 
nated with a compound of palladium ; it 
is thought that this device may eventually 
serve to supplement the canary as a tell- 
tale. In the field of roof control studies were 
made of the interaction of adjacent work- 
ings and their effects on roads, tunnels and 
shafts, and on the surface. Some of this 
work was carried out in the Warwickshire 
Thick Coal, which is worked in two lifts 
by longwall faces, with the object.of making 
the conditions suitable for mechanised work- 
ing. Developments in supports for the 
roof include a hydraulic prop, which is 
capable of extension and can be tightened 
to the roof, and yields under a load of 
16 tons; a screw-jack prop, and light 
alloy supports, chiefly for use as roof bars. 

Three winding ropes broke during 1947 
and these and several other rope failures, 
leading to fatal or serious accidents, were 
investigated. In the first three, severe 
internal corrosion aided by internal wear, 
and by corrosion fatigue in one case, were 
the causes of failure. The deterioration 
was attributed mainly to wet conditions 
in the shaft coupled with poor and faulty 
lubrication. In all three cases the looseness 
of the outer wires and the loss of rope dia- 
meter (about 16 per cent) were clear signs 
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of severe deterioration. Surface corrosion 
also occurred in one rope due to the use of 
copper binding wire at the capel; soft 
iron wire should be used. Metallurgical 
examinations of broken or defective 
winding gear, and haulage and other 
gear, showed that bad welds and faulty 
heat treatment were chiefly responsible. 
It has long been clear that in this respect 
the work at many collieries does not reach 
the standard that it should attain, and it is 
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to be hoped that practice in these matters 
will very soon be amended, perhaps through 
the institution of a common service for 
large groups of collieries. Attention is 
called to the many failures associated with 
faulty design, e.g., inadequate radius, and 
other lapses from sound engineering prin- 
ciples. It is curious how such mistakes 
continue to be made in the light of the large 
amount of published material that reveals 
their dangers. 


Iron and Steel Institute 


SUMMER MEETING IN NORWAY 
No. Il—(Continued from page 671, June 17th) 


KRISTIANSAND 


oer the night, as members slept, 
the ‘‘ Venus” sailed south down Oslo 
fjord, and by Wednesday morning it was 
approaching Kristiansand, near the southern 
tip of Norway. As it approached the town, 
the appearance of an immensely tall chim- 
ney ashore indicated the whereabouts of 
the works of Falconbridge Nikkelverk A/S, 
one of the two firms to be visited at this 
place. The other, A/S Fiskaa Verk, is 
situated about a mile further west. 


FALCONBRIDGE NIKKELVERK A/S 


This nickel works, which is in process of 
modernisation and extension, has a present 
capacity of 9000/10,000 tons of nickel 
annually and about 5000 tons of copper. 
It was acquired in 1929 by the Falconbridge 
Nickel Mines, Ltd., of Canada, and that 
concern now supplies the nickel-copper 
matte which is the raw material and which 
arrives by sea. 

Parties visiting the works were shown how 
the matte, after working, is roasted to elimi- 
nate sulphur. Some of the gases, which 
contain sulphur dioxide, still go to the 
chimney, the height of which is thus ex- 
plained by their various nature. But the 
bulk of them are now treated for the recovery 
of the dioxide for the cellulose industry. 
After roasting, the matte is leached with 
sulphuric acid, by which means the copper 
is removed as copper sulphate. The re- 
mainder of the matte, now consisting mainly 
of nickel oxide, is smelted under reducing 
conditions in an electric furnace. At the 
time of the members’ visit pouring was in 
progress. The coarse nickel produced is 
poured into open, flat rectangular moulds, 
having a curved ring at two adjacent 
corners, so that, in the final electrolytic 
refining process, which follows, the resulting 
plates can be hung on the edge of the bath 
to act as anodes. Each mould is mounted 
upon a truck and the trucks are formed into 
a train, running upon rails past the furnace 
tap hole. From the furnace house members 
passed on into a great tank house. In the 
smaller of the two bays into which this 
house is divided copper is recovered from 
the copper sulphate solution by electro- 
deposition. Insoluble antimonial lead anodes 
are used and the sulphuric acid produced 
is returned to the cooling plant. Copper 
builds up upon cathodes, which are formed 
of thin sheets of copper prepared by placing 
in similar baths special, smooth, stainless 
steel plates with bossed surfaces, from which, 
after deposition the thin sheet of copper 
can be easily stripped. In the other, larger 
bay, nickel is refined by the Hybinette 
electrolytic process, in which the crude 


nickel anodes‘ coming from the furnace 
are dissolved electro-chemically. Precious 
metals present in small quantities in 
the original matter collect in the nickel 
anode slime, which forms during the process 
and a part of the works plant is devoted 
to their recovery. 


A/S Fiskaa VERK 


At Fiskaa Verk two things particularly 
formed impressions in our memory, the 
production of Soderburg paste, and the use 
of a rotating hearth electric furnace. A/S 
Fiskaa Verk was acquired from a German 
firm in 1918 by Electrokemisk A/S, a firm 
which was at that time already experi- 
menting upon the development of a con- 
tinuous self-baking electrode. The experi- 
ments were continued at Fiskaa Verk, 
and led eventually to the development of 
that surprisingly simple, adaptable and 
cheap form of electrode now known as the 
Soderburg. In this form of electrode there 
is an outer casing of thin sheet steel. Short 
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ELECTRODE CASING 


vanes project inwards from this casing, 
and the accompanying sketch, shows 
a very usual method of welding it together 
from steel strip. Into the top of the tube 
so formed, which is mounted vertically 
above the furnace, there are fed blocks of 
Soderburg paste, which consists usually of 
a mixture of four materials, anthracite, 
coke, tar and pitch. As the electrode 
descends these blocks are first sufficiently 
warmed to soften and flow until the whole 
cross-sectional area of the surrounding steel 
casing is filled; and later the heat becomes 
sufficiently intense to expel all the volatiles 
creating a hard, graphitic electrode material. 
The steel casing burns away as the elec- 
trode is fed slowly downwards, and from 
time to time it is necessary to weld on an 
extension at the top of the casing in use, 
an operation which can be performed with- 
out shutting down the furnace. We learned 
that considerable variation of the ingredients 











of the Soderburg paste is possible within 
limits, depending partly upon the parti- 
cular smelting or refining process for which 
the electrode is intended. 

Several of the works that the Iron and 
Steel Institute visited in Norway had their 
own plants for mixing Soderburg paste, 
and all such plants are, of course, essen- 
tially similar. That at Fiskaa Verk, being 
now thirty years old, is less well laid out 
than that in more recently built factories. 
But the essentials of the process were 
made clear to us as we were taken through 


the works. The constituents of the paste 


are preheated before mixing. Tar is treated 
in an electrically heated distilling unit to 
get rid of such volatiles as naphthalene, 
which has been proved to be undesirable. 
Coke is first crushed and then dried n an 
electrically heated oven before being finely 
ground. Anthracite is used in two forms. 
Part of it is finely ground and the rest reduced 
to pieces not larger than about }in diameter. 
The ground material is calcined to remove 
volatiles. The separate materials thus pre- 
pared are finally mixed together in suitable 
proportions and at a temperature suffi- 
ciently high to ensure efficient mixing. 
Finally, the hot paste is cast into roughly 
cubical blocks, the weight of which varies 
according to the size of the electrode in 
which they are to be used and the ideas of 
different makers. At Fiskaa Verk the blocks 
weighed about 60lb apiece. The process 
lends itself admirably to the plan, adopted 
by the majority of firms making the paste, 
of laying out the plant naturally, pre- 
treatment plant being installed on the 
upper floors and the final mixing taking 
place at ground level. The Soderburg 
principle seems to be applicable to elec- 
trodes of almost any size up to the very 
largest. 

The other unit of particular interest at 
Fiskaa Verk is a 10,000-kVA rotating-hearth 
furnace used for the production of ferro- 
silicon. This type of furnace was invented 
by Mr. Ellefsen, and the patents are now 
held by Electrokemisk A/S. The design was 
developed at Fiskaa Verk from a small 
pilot plant installed in 1934. The present 
furnace operates at 105V, three-phase, and 
is equipped with Soderburg electrodes, the 
feed of which is controlled automatically 
by an impedance regulator. I+ is the body 
of the furnace that rotates. The electrodes 
remain stationary, melting their way through 
the materials on the bed and breaking up 
any craters or “hangs” that may develop. 
The top of the furnace is open and materials 
are fed on to it by a charging machine running 
on a metal floor and drawing current from 
overhead wire through a trolley. For the 
scoop manually used for depositing and 
distributing materials at the end of the 
charging bar of this machine, there can be 
substituted a heavy weight, which is used 
at intervals for breaking up the crust that 
forms on the top of the furnace. At topping 
level there are three tap holes and the 
tapping platform is movable, running on 
circular tracks round the furnace. The 
pans into which the material is tapped 
are mounted on trucks which also run on 
a circular track. At foundation level the 
circular steel body of the furnace, lined 
internally with firebrick and carbon, is 
carried by brick pillars supported upon a 
reinforced concrete turntable. The wheels 
of this turntable run on rails mounted in 
the foundations and the whole is driven 
through gearing very slowly by an electric 
motor. 

The ferro-silicon is formed into shallow 
pans and broken by hammer into pieces 
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small enough to be packed in wooden 
boxes for export. 


HARDANGERFJORD 
The ‘‘ Venus” left Kristiansand early 
the same evening, as soon as all the members 
had re-embarked from their visits to the two 
works mentioned. For, as will be seen 
from the accompanying map, a voyage of 









0 50 100 150 
ae 
Scale 






Kms. 





Fs 


i Ardal 
BERGEN Hardangerfjord 


a 






x 








“THE ENGINEER” R 


SKETCH MAP OF NORWAY 
considerable length lay ahead to reach Alvik. 
After dinner a technical discussion was 
held on board. On rising the following 
morning members found the ship sailing 
up the Hardangerfjord, amidst snow-clad 
mountains down the lower slopes of which 
‘water was cascading in astonishing falls. 
On flatter ground near the margins of the 
fjord, villages could be seen, often surrounded 
by fruit trees in flower. About 9 a.m. the 
ship moored at Alvik and members went 
ashore to see the plant of A/S Bjélvefossen. 


A/S BsoLvEFossEN 


This firm is one of those whose site has 
been chosen owing to the availability of 
water power, and whose output is determined 
by the amount of water power available. 
The dam and reservoir, which was not seen 
during the visit, stand at a level of 2900ft 
above the sea and the water is led through 
a tunnel 1650 yards long to the headworks 
above two pipelines leading down to the 
power station on the fjord. There are three 
Pelton-wheel driven alternators of 10,750- 
kVA capacity and a similar machine of 
22,000-kVA capacity. The power is generated 
at 12,000V, 50 cycles. The two pipelines 
were erected at different dates, 1917 and 
1938, respectively. They each have an 
internal diameter of 1250mm at the top, 
decreasing to 850mm at the bottom, where 
the pressure reaches about 1200lb per 
square inch. 

The firm is concerned in the production 
of ferro-chrome and ferro-silicon. For the 
production of the former there are eight 
single-phase, 3000-kW furnaces. with Soder- 
burg electrodes, working at 200V. All 
qualities of the material are made from 
0-05 per cent carbon to 6 per cent carbon; 
the chrome content is about 68 per cent 
and silicon about 1 per cent. Chrome 
ore is obtained from Turkey, Russia and 
New Caledonia, and limestone from the 
firm’s own quarries nearby. For high 
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carbon material the ore is reduced with 
coke and for low carbon material with 
silicon. 

Four carbon-lined three-phase furnaces 
with Soderburg electrodes are employed in 


making ferro-silicon. Two of the furnaces 
absorb 400kW each and the others 6000kW 
at 60/70V. Of the materials required quartz 
is obtained from a nearby quarry, coke 
from England, and scrap iron from Bergen, 
or iron ore from Fosdalen in Norway. 
All grades of ferro-silicon are produced, 
the most common being 45 per cent, 70 
per cent and 90 per cent. 

The members having come aboard again, 
lunch was taken while the ship sailed 
another 40 miles or so up the Sorfjorden, 
a branch of the Hardangerfjord, to Odda, 
where there are situated the works of the 
Norske Zinkkompani A/S, making high- 
grade electrolytic zinc at the rate of some 
48,000 tons per year, and the plant of the 
Odda Smelteverk A/S, a firm which was 
bought by the British Oxygen Company, 
Ltd., in 1937, and which produces carbide 
and calcium cyanamide. The power for the 
operation of these two works is supplied 
by A/S Tyssefaldene, whose power station 
is situated at Tyssedal, about 6 kiloms. away 
from Odda. For ourselves we chose to 
visit the dam, reservoir and power-house of 
the latter company. 


Tysso PowER SCHEME 


Only the first stage of this very large 
power project has so far been developed. 
An accompanying map shows all the works 
already completed as well as those contem- 
plated. The general arrangement is rather 
typical of power schemes in Western Nor- 
way, particularly in relation to the high 
heads available. Of the catchment area 
of about 240 square miles of the Tysso 
water-course, as many as 216 square miles 
are more than 3000ft above the level of the 
fjord, and the main storage reservoir, the 
Ringedalsvann, is 1400ft above sea level. 
It is the power made available by the dif- 
ference in level between the reservoir and 
the fjord that has so far been developed. 
It provides an output of 115,000 h.p. all 
the year round, despite the fact that the 
bulk of the water runs off the catchment 
in the spring, when the snows melt. For 
the Ringedalsvann reservoir has an avail- 
able capacity of 300 million cubic yards. 
This reservoir is created by a concrete 
gravity dam faced with granite 500 yards 
long and 100ft high, from foundation level. 
Some years after it was built (about 1908) 
leakage developed through this dam and 
became gradually more serious. Eventually 
it was decided to build before the upstream 
face of the existing dam a waterproof 
concrete screen supported by concrete struts 
from the dam proper. This screen has a 
thickness of 9in at the top and 15in at the 
bottom, with a height of 100ft and a total 
area of some 100,000 square feet. At the 
time of our visit we were able to descend 
into the 6ft wide space between the dam 
proper and the screen and see how, as we 
penetrated deeper, diagonal struts were 
added to stiffen and strengthen the support 
to the screen wall. The screen has a large 
number of vertical expansion joints and at 
least one horizontal joint. At the time of 
our visit the water level in the reservoir 
had been drawn down very low in expecta- 
tion of filling from the snows beginning to 
melt. It was, however, possible to see that 
the leakage through the screen is very small. 
What there is, of course, is drained away 
downstream. Water from the reservoir 
normally passes first through a small 
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power plant developing 15,500 h.p. at the 
foot of the dam into a small storage basin, 
the object of which-is to maintain a constant 
head over the main power plant in the 
sea-level power-station. Thence it passes 
into the tunnels, each 3500 yards long, with a 
cross-section of 102 square feet, which lead 
to the factory on the mountain above the 
power-house. Five pipes carry the water 
down. The largest of the latter has a dia- 
meter of 5-7ft at the top, reducing to 4ft 
at the bottom and has a slope, at the steepest, 
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above the eastern side of the Ringedalsvann, 
and a power station on the shores of the 
latter will utilise the head of about 1900ft 
thus made available. It is proposed to 
install here five units of 42,000 h.p. each, 
giving a total capacity of 152,000 h.p. 
and an all-the-year-round output for the 
whole scheme considerably exceeding 200,000 
h.p. 

At present no work is going forward on 
this second stage although the foundations 
of the power station are in existence, some 
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supplies from A/S Tyssefaldene, owners of 
the power resources, at what rate it can 
be used. This year snowfall has been excep- 
tionally heavy in Norway. 


BERGEN 


The ‘‘ Venus ”’ left Odda as the members 
sat down to their evening meal and, sailing 
through the night, arrived in Bergen at 
breakfast time next morning. It was a 
little unfortunate that a programme tightly 
packed with events allowed members only 
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SITE PLAN 


of nearly 58 deg. The station itself contains 
fifteen units, installed at various dates 
between 1908 and 1917, with output capa- 
cities of 5,000 h.p. to 18,000 h.p., and a total 
capacity of 145,000 h.p. All are horizontal 
Pelton machines, coupled to three-phase 
alternators generating at 12,500V and 25 
cycles. 

Work was begun during the war on the 
second stage of the power scheme. As will 
be seen from the accompanying plan, it 
is intended to drive a tunnel through the 
mountain on the eastern side of the reser- 
voir and thereby collect at a high level the 
waters of numerous tributary streams. A 
number of dams and subsidiary connecting 
tunnels are to be built and storage is to be 
provided by the Tyssevann, Havardsvann, 
Breiavann and other lakes. The main 
tunnels will bring the water to headworks 
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TyssoO POWER SCHEME 


of the headworks have been started and 
drifts have been driven for the boring of 
the main tunnel. The Germans, who carried 
out this preliminary work, also brought up 
numbers of pipe lengths for the projected 
two pipelines. It is now possible, for stra- 
tegic reasons, that present plans may be 
uilt 
underground and the water brought to it 
in a pressure tunnel instead of down pipe- 
lines. The whole matter is still under con- 
sideration. 

It is interesting to note that each spring 
the catchment area of the power scheme is 
surveyed so that an estimate can be made 
of the total snowfall which must melt and 
run off. It is then possible to calculate 
fairly closely how great the total output 
of power for the year is likely to be, and 
thus to inform the works, which draw their 
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a single day in this attractive place. It is 
to be feared in fact that the morning and 
afternoon excursions to works were less well 
attended than the organisers had antici- 
pated. For many members decided that a 
half-day devoted to shopping and sight- 
seeing was a pleasure not to be neglected 
in favour of the “business” of seeing 
even a works. As balm for any guilt they 
may have felt they could plead that some 
of the excursions open to them were to iron 
and steel establishments. Of the firms 
visited A/S Sildefiskerness Fabrikklag has 
@ herring-oil factory at Horsoy, near Bergen. 
It is one of a large number of such factories 
built along the west coast of Norway in 
recent years. Something like 60 to 70 
per cent of the total catch of herrings now 
goes to them. The herring oil produced 
is used for the manufacture of margarine 











and is able to compete with olive oil for 
many purposes. Herring meal is a nutri- 
tive food produced by the process and 
widely used as cattle fodder. The Horsoy 
factory is the biggest of its kind in Norway. 
It is capable of receiving 7,000,000 lb of 
herring every twenty-four hours ! 

Sverre Munck Elektro-Mechanical In- 
dustries, another firm that was visited by 
parties of members, makes electric hoists 
and lifts, and cranes, up to 10 tons capacity. 
The Alvoens Papirfabrik A/S also received 
a visit from members. It makes paper 
of many qualities, including bank-notes. ~ 

For ourselves we chose to go to A/S 
Bergens Bliktrykker, a firm which produces 
tins and cans from tinplate and aluminium 
for the food-canning and chemical indus- 
tries, operates printing machinery for litho- 
graphic printing on paper and tinplate 
for the canning industry, builds automatic 
presses for the same industry, and under- 
takes a certain amount of research for 
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DIAGRAM OF FISH DELIVERY DISH 


canning firms. It is affiliated to Christiania 
Spigerverk, the big Oslo firm mentioned 
earlier in this account. The factory is very 
well laid out, with modern printing machinery 
and with mass-producton presses and other 
tools in the can department. We noticed 
few points of special interest other than that 
regulations about protective guards on 
machinery appear to be less strict in Nor- 
way than they are in this country. 

But in the development department there 
was a device very well worthy of mention. 
It will, we understand, form a part of a 
machine for the automatic hanging and 
spacing of brisling before they are smoked. 
For this purpose it is desired, at one stage, 
to deliver all the fish in the headfirst position. 
To sort them and arrange them, the fish, 
in all kinds of attitudes, are fed on to a 
circular dish with vertical edges, which is 
mounted at its centre and set into oscilla- 
tion. Owing to the way the scales are set 
on a fish it is bound to move head-first on 
an oscillating surface. Thus, the fish falling 
into it at loading point travel either clock- 
wise, or anti-clockwise round the periphery, 
according as to whether their heads faced 
rather this way or rather that. On one 
side of the dish there is an opening which 
allows the fish to be delivered head-first 
on to a chute which carries them away to 
the next process. Were fish to be loaded 
on such an oscillating dish at more thap 
one place, there would be a danger of these 
proceeding anti-clockwise from one loading 
point meeting head-on fish moving clock- 
wise from another and causing a jam. 
This difficulty is overcome (see sketch) by 
giving the dish two “decks.” The fish 
are fed on to the upper one. About half the 
fish will proceed from the loading points 
directly to the outlet. The other half, being 
fallen headed the other way will proceed 
as though to go right round the clock. 
But at a point immediately opposite the 
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outlet the upper “deck” is pierced and 
the fish fall through on to the lower, there 
to be sorted again and delivered either 
clockwise or anti-clockwise to the outlet 
still head first. 


RESTAURANT FLOYEN 


In the evening there was a dinner.at the 
Restaurant Floyen, which is situated about 
1000ft up in the mountains that flank 
Bergen. The restaurant was reached by a 
journey up a funicular railway. There 
were only two speeches. In proposing the 
toast of the Iron and Steel Institute, Mr. 
Erling Andresen, chairman of the local 
reception committee, stressed the impor- 
tance to Norway of the Institute. All the 
iron and steel works of Norway were more 
or less isolated from each other and from 
the steelworks of the world. Through its 
Journal, however, they were able to appre- 
ciate the work of the Institute and what 
was going on in the world. In his reply, 
Sir Andrew McCance thanked the Bergen 
reception committee and remarked how 
much members wherever they went had 
the happy feeling of being at home in 
Norway. 

Early in the morning and soon after the 
last of the members had come aboard, the 
“* Venus ”’ left Bergen and sailed northward 
to the Sognefjord. 





We have had requests from those who 
were present to reprint in full the speech 
that Lady McCance delivered at the banquet 
in Oslo at the Hotel Bristol, the proceedings 
at which were briefly reported in our last 
issue. Though the kindness of Mrs. Carring- 
ton Wood we have been able to obtain the 
exact wording of this speech and do not 
have to rely therefore on our own notes. 
We print the speech below, asking those 
who read it but did not hear it delivered to 
imagine, what print cannot convey, a per- 
fect speaking voice and a delicious subtlety 
of tone. 


Mr. Chairman, Your Excellencies, Ladies 

and Gentlemen,— 

It is indeed a privilege and an honour to 
reply to the Toast of “The Ladies,’’ so 
gallantly proposed by Mr. Christiansen, in 
‘a rhapsody of words.” I stand here now 
“little and lone and frightened,” and wish 
a magic wand would wave over me, giving 
me eloquence and wit with which to reply 
adequately. Yet, come to think of it, 
what reply could there be? Except to say 
thank you! We could not contradict you, 
Mr. Christiansen, when you say such charm- 
ing things about us. We know we deserve 
them! And if we hear such compliments 
but rarely, we also know that it is only 
because our husbands have not the same 
gift of beautiful language of which Mr. 
Christiansen is manifestly a master. Indeed, 
in the words of Robert Louis Stevenson : 
“His ready speech flowed fair and free 
in phrase of gentlest courtesy.”” But please 
do not think, whilst acknowledging that 
such praise is our due, that we are lacking 
in appreciation. All women love compli- 
ments. Two of England’s greatest queens 
were but women in this respect, for Victoria 
did not scorn the blandishments of Disraeli 
nor Elizabeth the overtures of Essex. 
Another coiner of lovely English phrases, 
Ruskin, said that “‘ Women were the flowers 
in God’s garden.”” When I look around me 
to-night and see such a galaxy of beautiful 
womanhood I now understand what my 
husband means when he says he likes to 
see the flowers in the garden well massed. 
And if, Gentlemen, by coming with you to 
Norway and having a wonderful time living 
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up to our reputation, we have seemed some- 
how to add to our lustre in your sight, then 
it is clearly evident how you can help us to 
grow in grace. But I fear you will be saying 
“The lady doth protest too much, me- 
thinks.” So, on behalf of all the ladies 
present, I thank you, Mr. Christiansen, 
for the gracious tributes you have paid us. 


(To be continued) 
————_»————_ 
Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our ) 





LOCOMOTIVE PERFORMANCE 


Srr,—In your issue of June 10th, pages 645, 
a brief description is given of the performance 
of the London Midland Region diesel loco- 
motive units, Nos. 10,000 and 10,001, on the 
down Royal Scot run of June Ist. The following 
statement was included : 

“The train (520 tons gross) was the heaviest 
which had ever been hauled up the gradients 
leading to Shap and Beattock summits.” 

On February 26, 1939, on a test run, a single- 
handed Stanier Pacific, No. 6234, ‘‘ Duchess of 
Abercorn,” bettered this by 90 tons. A test 
train of twenty vehicles, including dynamo- 
meter car, and weighing 604 tons tare, and 
610 tons gross, was hauled by ‘‘ Duchess of 
Abercorn,” from Crewe to Glasgow, with of 
course, no banking assistance anywhere. Shap 
summit (1 in 75 gradient) was breasted at 
30 m.p.h., and Beattock (1 in 74 to 1 in 77) 
at a shade under 30 m.p.h. At Glasgow, after 
only two hours had been allowed for turn- 
round, the ‘‘ Duchess ”’ returned the same train 
to Crewe, thus making a round trip of 486-6 
miles. 

On this up run, a minimum of 62 m.p.h. was 
logged up the final 1 in 99 to Beattock summit ; 
from Penrith to Shap summit, including over 
eight miles at 1 in 251, a minimum of 38 m.p.h. 
was recorded. 

This performance was widely publicised and 
the above figures are quoted from a description 
of the run by Mr. Cecil J. Allen. 

Witt C. Bupp 

Rugby, June 18th. 





TROUBLE WITH MILL ROLLERS 


Srr,—I wonder if any of your readers could 
help in a problem which has been causing much 
concern during the past two years. 

Mill rollers for flaking cooked wheat, 18in 
dia., 24in long; cast iron chilled to a depth 
of #in ; water cooled ; thickness of metal 2}in ; 
wheat cleaned and cooked for one hour with 
steam at 25lbs per square inch; and then 
dried. 

After running about four or five weeks, I 
have noticed a small blister on the surface of 
the roller ; this has occurred several times. 

The rollers then have to be re-ground. A 
piece of metal 2}in by l}in, and about fin 
thick broke away from the surface of the roller. 
This, too, has occurred several times. 

The makers, too, are at a loss to account for 
the trouble. 

A. E. WaRNocK 

Watford, Herts., June 19th. 


—— 


Sounp Broapcast EQUIPMENT IN THE NEws- 
PAPER INDUSTRY.—An extensive sound installation 
has been completed at Kemsley House, Manchester, 
by the General Electric Company, Ltd. The 
equipment is divided into three main functional 
groups. First there is a 150-W amplifier for locat- 
ing staff and for music-while-you-work. Secondly, 
there is a separate circuit relaying all B.B.C. 
news bulletins automatically to the editorial 
offices. Thirdly, a small 14-W amplifier enables 
football results, &c., to be relayed direct to lino- 
type operators, who receive the news on head- 
phones. 
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Obituary 
CHARLES DAY 


CHARLES Day was an outstanding mecha- 
nical engineer and industrialist, and a leader 
in the British oil engine industry, and his 
death in a Manchester nursing home on 
Saturday, June 18th, will be deeply regretted 
by his many friends throughout Great 
Britain, He was born in April, 1866, and 
received his early education at the Stockport 
Grammar School, from 1877 to 1881. Some 
time later he continued his technical educa- 
tion at the Manchester Technical School and 
Owen’s College, afterwards the Victoria 
University, gaining a Whitworth Scholar- 
ship and his degree M.Sc. Tech. 

Mr. Day served his apprenticeship with 
Emmerson Murgatroyd and Co., of Stockport, 
and completed his apprentice- 
ship with Andrews and Co., 
Stockport, which firm sub- 
sequently became the Stock- 
port Gas Engine Company. 
He was engaged here on engine 
testing and drawing-office work 
and came in contact with the 
late Mr. A. R. Bellamy, who 
gave him a sound training and 
put him on the right way to 
progress. His first move from 
Stockport was to Joseph Adam- 
son and Co., of Hyde, where he 
was appointed head draughts- 
man. Later, Mr .Day moved 
to the firm of Daniel Adamson 
and Co., of Dukinfield, where 
he stayed for a year and a half, 
and was the senior draughts- 
man, being engaged primarily 
in the development of what 
became known’ as _ the 
“Charter”? gas engine, an 
American design, which on 
test did not give results justify- 
ing its perpetuation. It -was 
Mr. Day’s experience under A. 
R. Bellamy and later with the 
‘Charter’ gas engine which 
fitted him years afterwards to 
persist under discouraging con- 
ditions with the diesel engine 
when it had been virtually 
abandoned by the first British 
licencees. 

About 1892 he took up a 
position with the National 
Boiler Insurance Company, of 
Manchester, and had personal 
charge of the consulting engi- 
neering work and testing work 
carried out by that company. In 1895 Mr. 
Day was appointed the manager of the York- 
shire firm of Cole Marchant and Morley, Ltd., 
of Prospect Foundry, Bradford, where he was 
engaged on the building of slow-speed steam 
engines for mill driving, associated steam 
condensing plant, and general millwrighting 
work. About 1898 he was made a director 
of Ferranti, Ltd., of Hollinwood, Lancashire, 
and was the manager of the engine and 
dynamo department. Mr. Day was thus 
closely associated with the design and con- 
struction of the Ferranti steam engine for 
power-station work. 

About the end of 1901 he joined the 
Mirrlees Watson Company, Ltd., of Scotland 
Street, Glasgow, which firm had then 
recently been reconstructed from the Mirrlees 
Watson Yaryan Company. The principal 
Mirrlees production was at that time sugar 
cane milling plant and condensing plant for 
mines, power-statious and industrial under- 
takings. In 1896, towards the end of the 


year, owing to a depression in the demand 
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for sugar machinery, the directors of Mirrlees 
Watson and Yaryan had decided to investi- 
gate the claims made for the then new 
internal combustion engine patented by Dr. 
Rudolph Diesel, and a year later an agree- 
ment was signed with the proprietors of the 
diesel patents for an exclusive licence for the 
manufacture and sale of the diesel engine in 
Great Britain. In July, 1897, the drawings 
of a 20 h.p. single-cylinder engine had been 
received, and in November it was completed, 
and in May, 1898, that engine was the subject 
of an independent test by the late Professor 
Watkinson. More than £10,000 had been 
spent on development work and troubles 
were still being experienced. When Mr. Day 
was appointed general manager in May, 1902, 
he was attracted to the diesel engine, and 
after running it many times he obtained the 
consent of his board of directors to modify 
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the old engine and to build two new engines, 
each of 40 b.h.p. output. These were also 
single-cylinder units and they were put into 
the firm’s power-house and ran each day for 
shop driving. 

Mr. Day thereafter founded a diesel engine 
department under the leadership of Mr. 
George Windeler, who was with him at the 
Ferranti Works. Troubles were overcome 
one by one, and a reliable and successful type 
of prime mover was produced. Had it not 
been for Mr. Day’s initiative and persistence 
the building of the British diesel engine might 
have been long delayed. At the present time 
the prototype 20 h.p. engine is appropriately 
housed in the Science Museum at South 
Kensington. New types of engine were 
designed for naval work, and two four- 
cylinder engines, each of 160 b.h.p., running 
at 400 r.p.m. for dynamo driving, were 
ordered by the Admiralty for H.MS. 
“ Dreadnought.”” Subsequent engines were 
installed in H.M.S. ‘‘ Minotaur” and H.M.S. 
‘“‘ Shannon,” these being, with the “ Dread- 
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nought,” the first three of many naval ships 
fitted with Mirrlees diesel engines. A lighter 
type of engine, also a four-cylinder engine, 
was designed for pinnace propulsion. Like 
the naval auxiliary lighting set it operated 
on the four-stoke principle and ran at 400 
r.p.m. with a designed output of 120 b.h.p. 
In 1907 Mr. Day was elected to the board of 
the ‘company and was made the managing 
director of the firm. In that year he founded, 
with the late Mr. Henry Nield Bickerton, of 
the National Gas Engine Company, of 
Ashton-under-Lyne, the firm of Mirrlees 
Bickerton and Day, Ltd., to take over and 
expand the diesel engine business of the 
Mirrlees Watson Company. New and well- 
planned works were built at Hazel Grove, 
near Stockport, and the building of engines 
was continued in larger powers and sizes for 
marine auxiliary and industrial service. In 
1912 two naval type engines 
were supplied for one of the 
first diesel-electric ship propul- 
sion schemes. The engines 
were 300 b.h.p. units, driving 
Mavor and Coulson alternators, 
and were installed in the vessel 
“Tynemount.” The experi- 
mental plant did not, however, 
give the desired results, and 
the engines were taken out and 
installed in shore plants. 

Progress was made in design 
and machining and the three- 
stage air compressor for injec- 
tion air was introduced. The 
first six-cylinder engine was 
built in 1912, and in 1919 an 
eight-cylinder engine was con- 
structed. 

During the first world war 
good work was done at the 
Hazel Grove factory, and in 
addition to the production of 
diesel engines of normal design 
high-speed, high-duty Ricardo 
engines were built. 

Two unusual designs pro- 
duced under Mr. Day’s direc- 
tion were the Mirrlees-Nobel 
two-stroke engine, of which 
more than one was constructed 
and the Mirrlees-Simplex 
engine, a two-stroke engine 
with under-piston scavenging. 

For many years Mr. Day 
travelled from Stockport to 
Glasgow each week to direct 
so successfully the destinies of 
two large engineering firms. 
In 1929 Day was appointed the 
chairman and managing direc- 
tor of the then joint Mirrlees Watson aid 
Mirrlees Bickerton and Day companies. He 
continued to hold that appoitnment until 
July, 1934, from which date, owing to his 
approaching election as President of the 
Institution of Mechanical Engineers, he 
relinquished the office of managing director, 
but retained the chairmanship. He had 
onerous duties in the second world war, and 
in July, 1946, he resigned from the chairman- 
ship of the Mirrlees Watson Company. 

Throughout his busy life Mr. Day always 
found time to attend the meetings of scientific 
institutions, and to take part in discussions, 
and he wrote several papers for the different 
institutions and societies he attended. He 
was a Past-President of the Institution of 
Mechanical Engineers, and a Past-Chairman 
of the North-Western Branch of the Institu- 
tion. During his presidential year he 
inaugurated the Internal Combustion Group. 
He was a member of the Institution of 
Electrical Engineers and a Past-President of 
the Manchester Association of Engineers. 
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A Screw Pitch Checker 


Tue “ Matrix” screw pitch checking instru- 
ment recently produced by the Coventry Gauge 
and Tool Company, Ltd., has been designed to 
provide a quick and reliable means of detecting 
long or short pitch errors in screw threads. As 
will be seen from the accompanying engraving, 
it consists of a tubular body carrying at its 
lower end two stylus points. One of these 
points is fixed and the other is free to move in 
either direction along the axis of the body. 
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The movable stylus point is connected through 
a spring-loaded mechanism to a needle which 
reads against a centre zero scale which is 
graduated in 0-00lin divisions, or millimetres, 
as may be required. 

When the stylus points are engaged in the 
thread of a component it is desired to check, the 
movable stylus, in order to seat itself in the 
thread, will move the needle to either side of the 
zero position of the scale. In the example 
shown the stylus points A, and A, are 
spaced apart for the checking of work of 
lin in length or over. For shorter lengths the 
upper stylus A, can be withdrawn and refitted 
into the slot B. A setting plate, which is sup- 
plied with each instrument, has three notches, 
which provide for the alternative positions of 
the stylus points. Odd numbers of threads per 
inch can only be checked over the lin setting of 
the stylus points. The stylus poimts having 
been engaged with the setting plate, a light 
pressure will serve to move the needle C over the 
scale D. With full engagement the needle will 
remain stationary while pressure is main- 
tained. In order to set the centre zero position 
the knurled collar EZ is rotated, and when the 
needle is centralised the position is locked by 
the collar F. The instrument having thus been 
set, the knurled screw G is slackened and the 
work steady H adjusted to accommodate the 
diameter of the screw to be checked. The 
knurled screw J locks the work steady in the 
most convenient position according to the 
length of the workpiece. 

Checking can now be begun and all threaded 
work which fails to bring the needle into the 
zero position on the scale can be considered to 
have a pitch error of plus or minus the number 
of 0-001lin in divisions according to its position. 
Plus readings indicate that the pitch is long, 
while minus readings indicate a short pitch. 
The instrument can also be supplied with a 
metrically graduated scale and a setting plate to 
correspond. 
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A Hot Nut Press 


Amonc the special machine tools exhibited 
at the recent Hanover Technical Fair was the 
new type of hot nut press working on the Jung 
principle, which was shown by Th. Kieserling 
and Albrecht, of Solingen. The press differs 
from previous designs, in that the somewhat 
noisy cam drive of earlier machines has been 
replaced by a system of silent eccentrics. By 
this means the wear on the machine has been 
reduced and a simpler and more compact 
machine produced. The gearing, which is of 
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minute respectively, and are driven by 8 h.p., 
15 h.p. and 22 h.p. motors running at 1450 r.p.m. 
The average hourly output of these machines 
is given as 2000 to 1300, 1400 to 1000, and 1100 
to 700 pieces for the sizes of nuts given above. 


Slip Gauges for Checking 
Micrometers 


To provide a simple and efficient method of 
checking micrometers, the Coventry Gauge and 
Tool Company, Ltd., has recently introduced 
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robust construction, is entirely enclosed and is 
jet lubricated. Our illustration shows the neat 
welded steel construction with the overhead 
motor drive and vee belt, and the lifting eyes 
for placing the machine. The slides are moved 
backwards and forwards by eccentrics and 
roller levers operating through knuckle joints. 
For the mandrel and punch slides, which are 
arranged at either side of the machine, the 
slides are round and they move in gunmetal 
bearings. Screw thread adjustment is provided 
for, and such edjustment can be quickly made 
without having to dis- 
mantle the slides. When 
needed, a reserve pair 
of punch and mandrel 
slides are supplied, so 
that an exchange can be 
rapidly made. A simple 
form of die, of the fixed 
type, is used, which 
works in conjunction 


with a squeezing-in 
device; the arrange- 
ment, it is stated, 
gives great economy 


in’ the material em- 
ployed. No loss takes 
place on the edges of 
the nut and the scrap 
when forging either 
square or hexagon-shap- 
ed nuts is claimed to be 
barely 15 per cent. The 
heated bar is inserted 
on the right hand of the 
die and the finished 
nuts and sluts drop 
down on the left hand side. In the 
forging process the nuts are pushed right through 
the die, thereby producing absolutely parallel 
flats. In order to protect the machine, suitable 
safety devices are fitted to the main wheel drive 
and the mandrel and punch motions. Three 
types of press are included in the firm’s machine 
building programme for normally threaded 
nuts for fin to }in, gin to lin and {in to 1}in. 
These machines are designed to make seventy- 
eight, sixty-five and fifty-two strokes per 


sets of slip gauges known as “ Mikechex.” They 
are sets of seven slip gauges specially graded in 
size, so that the accuracy of the anvil faces and 
micrometer screw can be checked simul- 
taneously. The necessity for grading the sizes 
of the slip gauges becomes apparent when it is 
considered that sizes which would give only 
complete turns of the rotating anvil would not 
reveal uneven wear on the anvil faces or local 
wear of the screw. 

Each set consists of slips of the following 
values :—-0-100in, 0:-105in, 0-110in, 0-210in, 
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0-5in, 1-00in, and 2-00in. The method of 
checking for progressive and periodic errors is 
that recommended in B.S.I. Specification 870 : 
1939, paragraphs 20-25, page 15. The size of 
the gauges should be chosen so as to test the 
micrometer not only at complete turns of its 
thimble, but also at intermediate positions. 
This is required as a check on the accuracy of 
the graduations round the thimble. The 
following series of gauges serve for testing an 
inch micrometer both for progressive errors 
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throughout its range and for periodic errors :— 
0-105in, 0-210in, 0-315in, 0-420in, 0-500in, 
0-605in, 0-710in, 0-815in, 0:920in, and 1-00in. 
All these measuremiénts can be obtained with 
the slip gauges provided in the set, which are 
also available in an equivalent metric range. 


a 


The Herbert “‘ Flashcap ” Lathe 


WE have received particulars of a new capstan 
lathe designed for the high-speed production of 
threaded brass components involving frequent 
spindle reversals at high speeds. Our illustra- 
tion shows a general view of the machine, which 
is manufactured by Alfred Herbert, Ltd., 
Coventry, and has the following capacity :— 

Swing over cross slide tah 5fin 
Spindle to capstan face, max ... 18}in 
Working stroke of capstan... ... ... 6in 

An important characteristic of this lathe is 
that it embodies facilities for rapid starting, 
stopping and reversal. It is claimed that thirty 
reversals per minute can be made with the 
spindle running at 1240 r.p.m. when the. 
machine is fitted with a 6in air chuck ; heavier 
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that the gears may be changed with complete 
safety. 

The standard machine, in its basic form, is 
supplied with hand-operated capstan slide and 
without a saddle. A six-hole capstan is fitted, 
but if required a two-hole capstan is offered 
as an alternative, both kinds having automatic 
indexing. The capstan slide ways and the 
mating surfaces of the capstan and top slide are 
hardened by the Flamard process. 

To suit various classes of work additional 
units can be supplied as desired. A feed. box 
can be fitted to provide three rates of automatic 
feed to the capstan slide—80, 160 and 320 cuts 
per inch. Changes are made through sliding 
gears of heat-treated nickel-chrome steel, and 
all shafts in the box are mounted on ball 
bearings. 

Various alternative kinds of saddle are avail- 
able when required. The first is a hand- 
traversing saddle with screw-operated cross 
slide, controlled by a handwheel fitted with an 
accurate indicator. Six longitudinal stops are 
provided, the stop bar being indexed by a 
handwheel. 

The second alternative is an accurately fitted 
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chucks, of course, involve reduced frequency 
of reversal. 

The machine is driven by a 3 h.p., 1430 r.p.m. 
motor which is cooled by a motor-driven blower 
and an interlock ensures that the main 
motor cannot be started until the fan motor 
is switched on. Instantaneous stopping is 
achieved by a plugging relay on the motor. 

A fluted handwheel and knob on the front of 
the headstock actuates the control gear, which 
provides instantaneous starting, stopping and 
reversal of the main motor In addition, auto- 
matic reverse and change to forward can be 
effected by the movement of the capstan slide 
when required. This facility is useful when 
tapping blind holes. 

Changes from forward to reverse and vice 
versa are effected by push rods, which are 
mounted above the capstan and actuate a 
spring-loaded plunger in the headstock to 
operate the motor switch. The push rods can 
be set to effect an instantaneous change of 
direction at any desired point of the capstan 
slide travel. 

A range of six spindle speeds is available by 
means of pick-off gears, a single speed being 
used for any one set-up. Pick-off gears are 
held on their shafts by quick-release collars 
so that changes can be made in a few seconds. 
The gears are housed in a box on the left-hand 
cabinet leg of the machine. Access is obtained 
by a sliding cover which, when opened, auto- 
matically makes the machine inoperative so 





fixed saddle which can be clamped in any 
position on the bed and can be easily removed if 
necessary. A screw-operated cross slide is 
incorporated. 

Both these saddles can be fitted with either 
a plain or duo-rate cross slide. The former has 
a 7in diameter dial with graduations of 0-00lin, 
which is of great advantage when working to 
fine limits with cross slide tools. Two adjustable 
stops control the movement in either direction. 
The duo-rate cross slide has a fast and slow 
motion, an instantaneous change being made by 
a finger-controlled lever. Two stops are pro- 
vided as on the plain cross slide. A fixed saddle 
with lever-operated cross slide can also be 
supplied. 

Alternative chucking arrangements can be 
provided to meet the requirements of stampings, 
pressings, castings or detached pieces sawn from 
the bar. These alternatives comprise a Herbert 
6in, two or three-jaw air-operated chuck or an 
air-operated collet chuck of the dead-length 
type with master collet and a set of liner blanks 
of 3in outside diameter and {in wide. 

The Monobloc air control which is sup- 
plied with each type of chuck incorporates 
an air filter, reducing valve, pressure gauge and 
cylinder lubricator. The control valve is 
mounted on the headstock, an arrangement 
which ensures the greatest convenience of 
operation. The reducing valve enables the 
pressure on the chuck jaws to be controlled to 
avoid distortion of the work. 
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High-Voltage Transmission in 
Great Britain* 
By T. GRAEME N. HALDANE, M.A., M.LC.E., 
M.L.E.E, 


No. I1—(Continued from page 675, June 17th.) 
SwItTcHGEAR RuUpTURING CAPACITY 


Apart from the saving of generating plant, 
there is the contribution which an extra high- 
voltage national bus-bar would make to the 
solution of the difficult question of switchgear 
rupturing capacity. In the early days of the 
grid the fault MVA was of the order 
of 500MVA at many points with maxima of 
about 1200MVA at other points. Switchgear 
rated at 1500MVA was therefore adequate. 
To-day the fault kVA _ varies between 
1500MVA and 2500MVA, and it is clear that 
the rupturing capacity of the majority of the 
132-kV switchgear must now be 2500MVA, with 
an even higher capacity of 3500MVA required 
very shortly at certain points. 

The pattern of the 132-kV grid and the inter- 
area) connections has become increasingly 
complex, and it is inevitable that there should 
be points of concentration at which the 
fault MVA is exceptionally high. Hence, 
it is difficult to adopt a standard switchgear 
rating, although 2500-MVA gear may, at pre- 
sent, be sufficient at most points. However, 
quite apart from the difficulty caused by 
local concentration of fault MVA, it is 
inevitable that, as the installed capacity 
increases, the equivalent reactance must fall 
and the fault MVA must rise. So we are 
faced by an endless process of periodic 
replacement of existing switches by gear of 
higher rupturing capacity. Such a process 
would be both costly and difficult, and would 
be further complicated by any increase in the 
number of 132-kV inter-area connectors. Some 
control of the fault infeed over the inter-area 
lines might be achieved by the introduction of 
reactors, but this would inevitably give rise 
sooner or later to difficulties in controlling 
voltage and flow of power. Similar difficulty 
occurs in making proper use of a number of 
132-kV interconnectors whose lengths and 
reactances are not equal. Moreover, some of the 
existing inter-area lines are partly distributors, 
which further complicates their use for inter- 
connection purposes. 

There is, I think, only one way of overcoming 
the difficulties to which I have referred, and 
that is to determine a maximum size of area in 
terms of installed generating plant, and to 
arrange for the splitting of areas when they 
grow beyond the maximum size. In this way 
it may be possible to limit the fault MVA 
and avoid the constant replacement 
of switchgear. The areas must, of course, be 
adequately interconnected, but the presence 
of interconnectors between areas does not affect 
the general principle, since interconnectors 
can be treated as the equivalent of a certain 
amount of generating plant. The necessary 
interconnection of areas can be satisfactorily 
achieved by superimposing a higher voltage 
system in which the step-up and step-down 
transformers provide a natural reactive limita- 
tion to the fault infeed and, at the same time 
can provide the necessary voltage regulation. 

It is also important, from the point of view 
of flexibility in the control of inter-area transfers, 
that the inter-area lines should be pure inter- 
connectors and not mixed up with distribution. 
Some of the existing 132-kV area interconnectors 
are partly distributors and could most profitably 
be relegated purely to distribution purposes 
in the future if replaced by the superimposed 
national bus-bar. 

The general principle set out above is common 
practice as regards lower voltage distribution, 
and it is only natural that the same principle 
should be applied to the 132-kV grid, which 
is largely now a high-voltage distribution net- 
work. I would emphasise the virtue of a simple 
high-capacity interconnecting bus-bar, which 
will permit free control of inter-area power flow 
and avoid the inevitable complications caused 


* Abstract. Paper. British Electrical Power Con- 
vention, Torquay, June 16, 1949, 
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by multiple 132-kV interconnectors whose 
dissimilarity in electrical characteristics is 
bound to restrict their free operation. 

Cnorce oF VOLTAGE 

So far I have spoken of an extra-high-voltage 
national bus-bar without discussing what this 
voltage should be. 

At the present time the highest voltage 
system in the world is that being constructed 
in Sweden for operation at 380kV, and Fig. 3 
shows the rate at which the maximum voltage 
used for transmission purposes in any part of 
the world has grown to this very high value. 
The Swedish line is to be designed for a voltage 
of 400kV so as to be suitable for linking: 
eventually to a 400-kV European network. The 
system linking the Ruhr and other industrial 
areas with the Austrian and Swiss water power 
is designed for 400kV, though operating for 
the present at 220kV. 

At a recent conference in Vienna plans were 
made for a 400-kV network to link the water 
power developments in Austria with the indus- 
trial areas of Germany, Belgium, Holland and 
France. France has developed an extensive 
220-kV system which has been in operation 
for many years, and which includes some short 
lengths of 220-kV cable. 

Both in the U.S.A. and in France experi- 
ments are being conducted with voltages up to 
half a million, and it seems very likely that the 
next ten years will see a 400-kV a.c. European 
network in quite extensive use. 

A matter of considerable importance is that 
increase of voltage automatically brings with 
it an increase in reliability, since it is a well- 
known fact that the number of faults due to 
lightning tends to decrease as the voltage of 
transmission increases. Fig. 4 illustrates this 
reduction. It may reasonably be supposed 
that at the very high voltages now coming into 
use the outages due to lightning will be reduced 
to a small figure. Table II shows a typical 
analysis of causes of faults on the 132-kV 
grid system and indicates that lightning causes 
far more faults than any other single factor. 
Elimination of the bulk of these would clearly 
reduce transmission outages by a substantial 
amount. 

Taste Il—Typical Analysis of Faults on 132-kV Grid 


Percentage 
Cause of total 
ee ee a ee 
tor flashover (causes other than 
lightning) ... sas» 
Protection or supervis isory failure 86 
Joint failure a ; 8-0 
Transformer faults a 6-7 
Accidental earth or short circuit 5-8 
Switch faults 4-0 


Other causes (mal- operation, | overload, snow 
loading, insulator breakage, &c.) —_ 


100-0 

A most important matter is the difficulty 
in obtaining wayleaves for a multiplicity of 
132-kV lines, and from this point of view the 
highest practicable voltage is desirable. There 
is also the purely economic question of selecting 
a voltage giving the lowest annual costs for the 
loads and distances involved. 

The above reasons, and the question of switch- 
gear rupturing capacity already mentioned, 
suggest the use of a voltage higher than 132kV. 
There is, however, an upper limit to the choice 
of voltage imposed by the progress in cable 
manufacture. Although the use of cable must 
be kept to a minimum we should have to be 
satisfied that underground transmission at the 
voltage chosen was practicable for short 
distances. Within the limits set by these 
requirements, and having in mind British 
conditions of distance, I am of the opinion that 
300kV is the right choice. A lower voltage 
scarcely gives the desirable carrying capacity, 
and would, I think, be an insufficient upward 
step having regard to future requirements. 

I should explain that 300kV is a standard 
recently agreed by the International Flectro- 
technical Commission Voltage Standards Com- 
mittee. It actually represents a maximum 


voltage for which apparatus would be designed, 

although the corresponding normal operating 

voltage would be lower. 

TentativE Lay-out or NationaL Bus-Bar 
I shall attempt to make some very approxi- 

mate estimates of the economic advantages 
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likely to be obtained by superimposing a 300-kV 
bus-bar system on our existing 132-kV grid 
and for this purpose it has been necessary for 
me to assume a tentative lay-out of the 300-kV 
system, as shown in Fig. 5 

I would, however, say that the system shown 
is nothing more than a tentative suggestion. 
I would also point out that the lines shown are 
intended to form an interconnecting bus-bar 
system rather than a pure transmission system. 
Additional lines may, in due course, be required 
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Fic. 5—Tentative Lay-Out of 300-kV National Bus-Bar 


for transmission purposes—for instance, from 
London to South Wales, or to the Midlands— 
if part of the generating plant required for 
London is located near the coalfields, a matter 
to which I shall refer again later. 

The lay-out shown in Fig. 5 gives substantial 
north-to-south and east-to-west interconnection 
and transmission facilities, and should enable 
the economies which I discuss later to be 
effected. It would, of course, be created in 
stages, of which I assume the first stage to be a 
connection from the Midlands to London, 
followed by a connection from London to South 
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Fic. 6—Comparison of Rail Transport and Transmission 


Wales. Thereafter the system might be 
extended northwards, eventually forming a 
sort of ring embracing London, South Wales 
and Scotland with certain east-to-west ties. 

In the first stages of development 300-kV 
switchgear may not be required, all switching 
being done at 132kV, but at a later stage very 
high-voltage switchgear will be necessary. 
Assuming the use of 300-kV switchgear, the 
total cost of the system shown in Fig. 5 at 
present-day prices, including a substantial 
amount for contingencies, would be between 
£20 and £22 million. ; 


EcoNoMIC JUSTIFICATION OF 300-KV NATIONAL 
Bus-Bar 

As I have already pointed out, precise calcula- 

tions of the savings likely to accrue from the 

300-kV bus-bar transfer facilities are difficult, 
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if not impossible, to make. In saying this I 
do not, however, wish to imply that no estimates 
can be made, or that some minimum figure of 
savings cannot be arrived at with a fair degree 
of confidence. There aré probably a good many 
approaches possible in making such estimates, 
and if that which I have adopted is open to 
criticism I hope that other estimates will 
be made. 

The system I show in Fig. 5 will permit 
interchange of power between all areas of 
400MW .or more. The estimated import 
capacity required in 1968 is, on average, about 
400MW for each area. This is partially covered 
by the existing 132-kV grid, which, within the 
bounds of its limited capacity, is probably 
enabling a considerable saving to be made in 
the total plant installed—or for the present 
perhaps I should say it is reducing the amount 
of load shedding. I have therefore taken credit 
for an average saving of only 250MW of gener- 
ating plant in each area, or a total for the country 
of, say, 1750MW. This results in a money 
saving of £88 million, assuming the present 
approximate cost of £50 per kilowatt installed. 

At a comparatively early stage—perhaps 
about ten years ahead—it should, I think, be 
possible to save on the average about 100MW 
in each area, or 700MW in all, costing about 
£35 million. These figures are to be compared 
with the estimated capital cost of the bus-bar 
of £20 to £22 million. 

The economies in operating costs which the 
bus-bar transfer facilities should permit are 
more difficult to estimate, even approximately. 
Ability to schedule and operate the whole of the 
generating plant largely on a national basis is, 
I think, bound to bring about considerable 
savings. It is interesting to note that at the 
present time there is scope for very considerable 
improvement in the mode of operation of exist- 
ing power stations, as can be very clearly seen 
from Mr. Cooper’s I.E.E. paper.’ These 
improvements depend, of course, on factors 
other than inter-area transfer, more particularly 
on improved availability of generating plant, 
and only a small proportion can be credited to 
the national bus-bar. Transmission facilities 
are, nevertheless, an important consideration. 

An examination of the operating costs of a 
number of three-shift stations shows that the 
differences are considerable and may be as 
much as 0-1d. per kilowatt-hour. Such differ- 
ences must be expected in the future mainly 
because of the variation in fuel costs, but also 
because there must always be some fluctuating 
differences in the ages and efficiencies of the 
plant in different areas. 

During off-peak periods there is the possibility 
of energy transfer from area to area whenever 
the difference in operating costs exceeds the 
300-kV transmission losses. Taking the latter 
as about 5 per cent, transfer becomes profitable 
if the difference in operating costs exceeds about 
0-015d. per kilowatt-hour. I think it might be 
a reasonable guess to suppose that in the future 
substantial blocks of energy could be trans- 
ferred between areas at an average differential 
rate of about 0-05d. per kilowatt-hour. Deduct- 
ing losses, this leaves a margin of profit of 
about 0-035d. per kilowatt-hour. . Apart from 
such normal transfer there is likely to be an 
appreciable amount of energy transfer due to 
outages of base-load plant. Transfer from other 
areas may, under such circumstances, save 
the running, during off-peak hours, of the more 
costly two-shift or one-shift stations. 

As to the savings due to such energy transfer 
between areas, I will only say that it would be 
surprising if the aggregate does not amount to 
at least several hundred thousand pounds per 
annum in 20 years’ time, and it might be a great 
deal more. 

The expenditure on 132-kV switchgear to 
date lies between £8 and £10 million. No doubt 
in the next twenty years at least double this 
amount will be expended. I would expect the 
facilities provided by the 300-kV bus-bar for 
splitting of the system and limitation of ruptur- 
ing capacity to permit an appreciable capital 
saving. I have not attempted any estimate of 
the saving, partly because I doubt if there is 
any practical alternative to dealing with the 





5 Loc. cit. 
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switchgear problem in the manner already 
described. 

All I wish to conclude from the foregoing 
is that the whole capital cost of the bus-bar 
is likely to be offset by savings in generating 
plant and switchgear, and that, in addition, 
substantial operating economies will become 
possible owing to the more flexible instrument 
placed in the hands of the control engineer and 
load dispatcher. 

I believe that this flexibility in system plan- 
ning and in system operation is the fundamental 
justification for the national bus-bar I am 
advocating. The precise savings in plant or 
operating costs which will result cannot be 
accurately estimated for conditions ten or 
twenty years ahead. 


Butk TRANSMISSION 


So far I have emphasised the interconnection 
value of transmission, but there is a wide field 
for investigating the use of transmission to 
replace the transport of coal and to connect 
remote hydro-electric sources to the large load 
centres. Within limits the national bus-bar 
might be used for such purposes, but generally 
speaking it would be desirable to keep the two 
functions separate and provide separate systems 
for bulk transmission. Such transmission 
might eventually be at a voltage higher than 
300kV—say, 400kV—if the loads to be trans- 
mitted were sufficiently great. 

However, even at 300kV there seems to be 
a strong case for considering seriously the 
transmission of electricity instead of the trans- 
port of coal by rail as shown by the curves of 
Fig. 6. This figure relates to a transmission 
distance of 125 miles, which is approximately 
the distance from London to the nearest coal- 
fields. It is based on as accurate an estimate 
as is at present possible of the cost of 300-kV 
transmission over the distance in question, 
and assumes annual charges on capital cost at 
the following rates :— 


Per cent 

IE isos, seskir ash’, nbs utieesi) Sa - 008 - 38-0 
Sinking fund (thirty years’ life) ... ... ... 2-1 
Repairs, maintenance and administration ... 1-5 
Total... 6-6 


No allowance is made for rates, since the rate- 
able value is now assessed on energy sold and 
is independent of capital expenditure. 

I am aware that the above figures are lower 
than those which may have been used in the 
past, but I see no reason for increasing them. 

The item which is hardest to assess is, 
perhaps, the allowance for repairs, maintenance 
and administration. I have therefore con- 
sidered this fairly carefully on the basis of the 
icremental costs of repairs, maintenance and 
administration, and the allowance made would 
appear to be adequate. 

For the distance considered the present 
cost of coal transport is between 1-5d. and 2d. 
per ton-mile, and assuming that one line in 
four is spare and that the remaining three are 
utilised up to 70 per cent, i.e., assuming a load 
factor of 70 per cent based on line “ safe ” 
capacity, there is a very clear margin between 
transmission costs and coal transport costs. 
In fact, the annual charges, reasonable though 
I believe them to be, could be considerably 
increased, without affecting the conclusion 
that it is cheaper to transmit large blocks of 
electricity than to transport the equivalent 
coal by rail. 

It is, of course, a matter of considerable 
complexity to calculate actual savings in a 
particular case such as that of supplying the 
London load. The main complication as 
regards London is due to the fact that there are 
estuary stations receiving relatively cheap sea- 
borne coal, and it is not until such stations 
have been fully developed that it may pay to 
site on the coalfields further stations for supply- 
ing London. However, the question is one 
well worth detailed study as offering the 
possibility of substantial savings in the future. 

A special instance of extra high-voltage 
transmission in Great Britain is the trans- 
mission of water power from the area of the 
Caledonian Canal, and north thereof, to Central 
Scotland. The distance and estimated future 
loads are such that 220kV may be the most 
economical voltage for this transmission, which 
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must be constructed in the course of the next 
three years or so. If, however, it were decided 
to proceed at once with a 300-kV national 
bus-bar, the North of Scotland voltage might 
be reconsidered in view of the advantage of 
feeding direct into the bus-bar. 


INTERCONNECTION WITH THE CONTINENT 


I have already referred to the progress in 
extra high-voltage transmission in Europe, 
and I think it is reasonable to expect that the 
whole of Western Europe will be interconnected 
within the next twenty years, probably by 
means of a 400-kV system. I do not feel that 
sufficient attention has yet been paid to the 
possibility of interconnection between Great 
Britain and the Continent, which involves only 
@ comparatively short submarine transmission 
across waters which are not excessively deep. 

Many of the arguments I have used in favour 
of increased interconnection between the indus- 
trial areas of Great Britain apply also to inter- 
connection between Great Britain and the 
Continent. In addition, there is the further 
consideration of greater weather diversity 
due to the difference between British and 
Continental climates ; also there are diversity 
effects due to differences in time. Another 
consideration is the fact that the Continental 
system is very largely dependent on water 
power, while ours is primarily a thermal system. 
Interconnection of water power and thermal 
systems is normally advantageous. I would 
therefore suggest that this whole matter should 
be the subject of a detailed study as a possible 
part of European economic co-operation. 


D.C. TRANSMISSION 


I have so far referred only to a.c. trans- 
mission, but for a long time past considerable 
attention has been paid to the possibility of 
d.c. transmission. High-voltage d.c. trans- 
mission is in no sense @ competitor with normal 
transmission and distribution, since the absence 
of transformation facilities makes it too 
inflexible. Its field is essentially that of bulk 
transmission. 

D.C. transmission does not suffer from the 
principal disability of a.c. transmission, namely, 
the limitation on performance of long lines due 
to stability problems. Hence the prime field for 
high-voltage d.c. transmission lies in the trans- 
mission of large blocks of power over very long 
distances. No simple statement of comparative 
cost is practicable, but in two typical cases on 
present British estimates d.c. begins to show 
an advantage when transmitting 240MW over 
greater distances than 300 miles or when trans- 
mitting 400MW over greater distances than 
360 miles. Foreign estimates are much more 
favourable and would halve these distances. 

A second disability of a.c. transmission is 
that bulk transmission of a.c. power at voltages 
of 132kV and upwards by underground cable 
tends to become impracticable where the 
length of cable exceeds about 25 miles, owing 
to the heavy charging currents involved. 

For this reason the use of direct current is 
attractive for such schemes as the interconnec- 
tion between this country and the Continent 
already referred to, and eventually it may well 
provide the solution to the amenity problem 


in parts of the country where this becomes - 


acute. The relative cheapness of d.c. cables 
is likely to favour this development. In the 
future it is quite possible that underground 
d.c. transmission at voltages of about 400kV 
to ground will have the same order of annual 
cost as overhead lines, a fact which may 
eventually prove to be of the highest importance 
as regards future transmission in this country. 

Of course, there are still many technical 
problems to be overcome, particularly as regards 
the thermal equipment, but I hope that the 
development of d.c. transmission technique 
will not be left entirely to other countries. I 
feel it is most important that British manu- 
facturers should play a leading part in this 
development. 

For-this reason there will be a strong argu- 
ment for experimenting with d.c. transmission 
in parallel with some suitable portion of the 
national bus-bar, or, as Mr. C. W. Marshall 
has suggested,*® connecting some of the water 


6 1.E.E. “ Proceedings,” 1949, Vol. 46, Part I, page 59. 
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power sources with a single-circuit d.c. line. 
Mr. Marshall has also pointed out that there 
may eventually be a use for a high-capacity 
d.c. line to transmit power from South Wales 
to London or from the northern coalfields to 
the south. 


ConcLUsION 

As explained at the beginning of this paper, 
I have approached the subject from a broad 
point of view, and I shall be well satisfied if 
the paper stimulates thought or produces more 
information than is at present available. My 
case for an extra high-voltage national bus-bar 
may be incomplete, but fundamentally it is 
based on the belief that such a bus-bar will 
not only result in considerable overall economy, 
but will provide those who are responsible for 
the planning of our plant programmes, and 
those who have to operate the plant, with a 
flexible instrument and greatly simplify their 
tasks. But I would also say to those who 
question my arguments that they should 
consider how far this country can afford to 
be elsewhere than in the van of technical pro- 
gress, particularly with regard to the use of 
very high voltages. 

Apart from the advantages to be gained in 
Great Britain by extra high-voltage trans- 
mission, we should always remember the extreme 
importance to British manufacturers of having 
the opportunity to develop, on the basis of 
operating experience in this country, the extra 
high-voltage equipment likely to be required 
overseas, particularly in the Commonwealth 
countries. 

Finally, there is another factor which we 
cannot, unfortunately, ignore, arid that is the 
possibility or threat of war. Great as the 
benefit of a national bus-bar may be in normal 
times, such an instrument might become 
essential in times of emergency. 





Lightweight Geiger Counters 


BrroreE the war, discovery of radioactive 
ore in Canada had been a hit-and-miss affair, 
based mainly on visual observation. Now 
however, the Geiger-Mueller tube, which detects 
even very small amounts of radioactive sub- 
stances, has made systematic radium and uran- 
ium prospecting possible. The Division of 
Physics of the National Research Council of 
Canada has produced a radically new design 
which should soon be ready for commercial use. 

While the Geiger-Mueller tube itself is small, 
its power requirements at first were dispropor- 
tionately great and two men were needed to 
carry the heavy apparatus. The first require- 
ment was to reduce the weight, which was 
achieved by the new miniaturising techniques 
used in the construction of electronic circuits. 
Some of the models of Geiger counters built 
in the Physics Division weigh only six to eleven 
pounds, and one model weighs only one pound 
and fits into the prospector’s pocket. 

The second step was to design an instrument 
that would not only detect surface deposits of 
radioactive minerals or analyse the core 
recovered from diamond-drill holes, but also 
explore the depths of the drill hole itself if, 
as often happens, the core crumbles and is 
lost. When this occurs, the tube is lowered 
into the drill hole by means of a cable which is 
sometimes over 1000ft long. It is necessary 
to eliminate interference from this cable, since 
the capacity of the cable would distort and 
weaken the voltage pulse from the Geiger- 
Mueller tube. During the research, it was 
discovered that the register coil in all 
circuits was needlessly large and that the power 
of this coil could be reduced to almost one- 
hundredth of its previous power. By this 
innovation, the Physics Division expects 
to build the first foolproof drill-hole probe, 
and to modernise and simplify all other Geiger- 
counter designs. 

———_—__—_ 


Fusep TEE Boxrs.—A booklet (No. 226), pub- 
lished by British Insulated Callender’s Cables, 
Ltd., Norfolk Street, London, W.C.2, contains an 
illustrated description of fused tee boxes and of their 
application for industrial power distribution, with 
notes on installation. 
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Employment and Unemployment 


The latest report from the Ministry 
of Labour on the employment situation in 
Great Britain shows that the working popula- 
tion increased during April by 43,000 (3000 
men and 40,000 women) and at the end of the 
month totalled 23,207,000. Of that total, 
22,097,000 (15,059,000 men and 7,038,000 
women) were in civil employment. 

In most of the basic industries of the county 
there was little change during April in the 
numbers employed. The only basic industries 
showing manpower changes were those classi- 
fied as “gas, electricity and water,’’ where 
there was an increase of 1,000, and agriculture, 
in which there was an increase of 4000. In 
the coalnining industry, manpower in April 
remained at 726,000, a figure which has been 
virtually unchanged since the end of last 
year. In the manufacturing industries there 
was an increase during April of 24,000 in the 
number employed, the total at the end of the 
month being 8,249,000. Of that total, 3,918,000 
were in the “‘ metals, engineering and vehicles ”’ 
group of industries, a figure 3,000 less than 
that returned for the preceding month. The 
biggest increases in employment during April 
occurred in the distributive trades and in 
“* professional, financial and miscellaneous ser- 
vices,” in which two groups there were increases 
of 19,000 and 21,000, respectively. 

Unemployment figures, issued a few days 
ago by the Ministry of Labour, relate to May 
9th, when there were 304,165 people registered 
as out of work. The number a month earlier 
was 324,873. The May total included 35,708 
women, many of whom were probably retiring 
from industry. It also included 221,025 men, 
of eighteen. and over, 7066 of whom were 
reported to be “temporarily stopped.” 


The Amalgamated Union of Foundry 
Workers 
The annual delegate conference of the 
Amalgamated Union of Foundry Workers 
was concluded last week at Llandudno. Its 
agenda included a report by the generai secre- 
tary, which showed that at the beginning of 
this year, the union had 78,992 members, 
representing all sections of employment in the 
iron, steel and non-ferrous foundries of Great 
Britam and Northern Ireland. The report 
noted also that the production of iron castings 
in 1948 totalled 3,283,901 tons, and of steel 
castings, 236,580 tons. In addition, it esti- 
mates that, in the iron foundries, production 
per man year, in the first quarter of 1949, was 
24-70 tons compared with 21-56 tons in 1947. 

One section of the general secretary’s report 
dealt in some detail with the subject of produc- 
tivity, and suggested that increased foundry 
mechanisation and improved production 
methods, together with increased effort on 
the part of the workpeople, had all contri- 
buted to the high results obtained in 1948. 
But comment was made that the shortage of 
skilled iabour in most districts throughout 
the year had meant increasing employment 
of semi-skilled labour, necessitating a further 
breaking-down of jobs for the machine. 
Greater productivity, the report added, con- 
tinued to receive the attention of the Govern- 
ment, employers and the trade unions, but 
evidence of enthusiasm at workshop level 
was not so marked, a factor attributed to 
“uneasiness about the future, whether full 
employment would be maintained and social 
security become a permanent reality.” 

Wages policy was debated during the closing 
stages of the conference, the discussion centring 
upon proposals for a new wages structure, 
which have been formulated by the Confedera- 
tion of Shipbuilding and Engineering Unions. 
These proposals, it may be recalled, suggest 
six grades each with a national consolidated 
minimum wage rate ranging from 96s. a week 
to 120s., plus special rates. The executive 
of the Foundry Workers’ Union has recom- 
mended that the lowest paid workers in the 
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foundry industry should come within the 
scope of the second grade, with a minimum 
of 100s. At the conference, however, there 
was some criticism that the rates suggested in 
the Confederation’s proposals were inade- 
quate and that they were well below those of 
industries which, while enjoying better con- 
ditions, were of less importance to the country’s 
economy. 


The A.E.U. National Committee 

The National Committee of the Amal- 
gamated Engineering Union began its annual 
conference on Monday last, an opening address 
being delivered on the morning of that day 
by the president, Mr. J. Tanner. He said 
that the most important resolutions before 
the conference could be broadly described as 
demands for more wages, overtime premiums 
and holidays, and less working hours. There 
was no question, Mr. Tanner commented, 
that all present at the conference were in sym- 
pathy with those resolutions, but account had 
to be taken of all the circumstances by which 
the demands were affected. To continue with 
the union’s old policy was worse than useless. 
The whole world was forced to make a new 
approach even to old problems. It was, 
therefore, Mr. Tanner asserted, the duty of the 
national committee fearlessly to frame and 
advocate the union policy accordingly, even 
if at times it meant exercising restraint and 
marking time. That duty, he thought, became 
increasingly difficult in the present national 
and world situation. 

The national economy, Mr. Tanner went on 
to say, was at present in no condition to sur- 
vive @ substantial financial drain unless accom- 
panied by a corresponding increase in market- 
able production. In the present crisis increased 
productivity and reduced costs were essential 
to fullemployment. Efforts must be redoubled, 
Mr. Tanner urged, to increase the output and 
reduce the cost of marketable production by 
improved methods and the elimination of waste 
and obstacles of all kinds. The competition 
which had to be met, the manpower which 
was available, the need to eliminate toil and 
drudgery from work, were, he sted, some 
of the factors which made the utmost efficiency 
and the elimination of waste of all kinds abso- 
lutely imperative. To increase production 
to the required extent and to reduce costs, 
Mr. Tanner suggested, was going to tax inge- 
nuity and would require determination. It 
would call for inventive genius and the fullest 
individual co-operation, not only in the engi- 
neering industry, but throughout the whole 
of industry and the nation. 

In considering the wages question, Mr. 
Tanner observed, due regard must be paid 
to the undeniable improvement ir the general 
level. It could not now be claimed, as before 
the war, that the workers were on the bread 
line or on the borderline of poverty. Never- 
theless, he considered, there were still workers 
who were not so far removed from that con- 
dition. The earnings of a minority of A.E.U. 
members were undeniably low, and that was 
@ question which was being constantly pursued 
in the shops concerned, in the districts, and 
through the union and confederation machi- 
nery generally. Previously, Mr. Tanner stated, 
success had always been measured by the size 
of the pay-packet, but now there was the 
additional income, in the form of social ser- 
vices, which was more in line with the union’s 
basic objectives. Success henceforward, he 
contended, must be measured by the consoli- 
dation and increase of that social income, 
but, he added, it had to be earned, and could 
only come from production. 


Railway Wages 
The cessation of unofficial strike 
action over lodging turns in the Eastern and 
North Eastern Regions of British Railways 
has enabled the Railway Executive to resume 
negotiations with the unions on the claim, 
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recently submitted by the National Union of 
Railwaymen, for a general wage increase of 
10s. @ week and extra payment for Saturday 
afternoon work. When that claim was advanced 
the Railway Executive expressed its willing- 
ness to consider increasing by varying amounts 
the wages of the lower-paid grades of railway 
workers. Discussions on the main claim ani| 
the Executive’s offer were, therefore, re- 
opened on Monday last, and as we go to press 
it is stated that they were adjourned until 
yesterday (Thursday). 

The wages claim and the Railway Execu- 
tive’s offer were discussed at a delegate con- 
ference of the National Union of Railwaymen 
on Thursday of last week. It was reported 
subsequently that the delegates decided unani- 
mously to reject the offer of a wage increase 
for the lower-paid grades, and that the union’s 
negotiating committee was instructed to press 
the full claim. A similar offer made earlier 
in the week by the London Transport Execu- 
tive in respect of railway workers under its 
direction, was likewise rejected. The executive 
of the Associated Society of Locomotive Engi- 
neers and Firemen, which considered the 
London Transport Executive’s proposals on 
Monday, also rejected the offer. In addition, 
resolutions intimating that a “go slow” 
policy would be adopted if the negotiations 
are not satisfactorily settled have been carried 
by the London District of the N.U.R., and by 
the National Union of Railway Shopmen. 


‘* Hidden Unemployment ’’ in the Engi- 
neering Industry 

The subject of hidden unemploy- 

ment in the engineering industries was again 

referred to at the annual meeting of the Engi- 

neering Industries Association in London on 

Tuesday last. A questionnaire, designed to 

elicit information on the matter, was sent to 

several hundred firms by the Association a few 
weeks ago. 

At the meeting, Captain C. A. Kershaw, 
the secretary, said that, in general, the replies 
to the questionnaire indicated that actual 
unemployment balanced itself. Although nu- 
merous firms showed decreases of staff of up 
to 60 per cent, there were many other under- 
takings which had reported an increase in 
their labour force. That, Captain Kershaw 
stated, applied particularly to manufacturers 
of capital equipment, and makers of consumer 
goods were not so happily placed. A fair 
proportion of the forms returned showed that 
in many cases production outstripped demand, 
but firms were keeping men on rather than 
disturb established teams. Captain Kershaw 
also said that further analysis of the replies 
revealed that the recession in order books was 
more marked in the Midlands than in Scotland 
and the North. London and the South, as 
a whole, showed an even trend. 


The Foreman and Work Measurement 

The second session of @ lecture dis- 
cussion course on ‘‘ Modern Foremanship ” 
was held recently in Birmingham by the Insti- 
tute of Industrial Supervisors, and included a 
lecture by Mr. Neville Whittaker on “ The 
Foreman and Work Measurement.” Starting 
from the general definition of work measure- 
ment as “ how long the average person takes 
under normal conditions,” Mr. Whittaker 
surveyed the underlying principles and the 
essential steps for achieving the efficient use 
of work measurement on the shop floor. 

The lecturer claimed that, in addition to 
providing a basis for payment by results, 
work measurement aided the supervisor by 
giving him information as to the performances 
of his productive team and also on such matters 
as the time spent in waiting for components 
or materials. Waiting or lost productive time, 
Mr. Whittaker pointed out, reflected against 
the efficiency of the department, a matter 
which work measurement helped the super- 
visor to control. 












June 24, 1949 


French Engineering News 
(From our French Correspondent) 


French agricultural equipment is now ur- 
gently required ; the difficulties, however, are 
no longer industrial, but financial. While the 
mechanisation of production is the key to 
lower costs, the present drop in agricultural 
prices is causing credit difficulties. 

At the moment all agricultural needs could 
be covered by national production, not only for 
tractors in which stocks are even being built 
up, but also in other branches, particularly in 
farming implements, where production tends 
to exceed demand. 

* aa * 


Makers of rolling stock in France are com- 
plaining about the incessant variations in the 
S.N.C.F. programmes and the difficulties which 
are impeding exports. They point out that 
the technical reconstruction programme com- 
menced after the liberation was designed to 
extend over ten years, from 1945 to 1955. How- 
ever, out of the 200 steam locomotives, 880 
carriages and 23,500 trucks it contained, 
authorisation has been granted for no loco- 
motives and only 100 carriages and 8,000 
trucks. Furthermore, they point out that 
exports of rolling stock are possible only where 
material is specially designed according to 
foreign conceptions, and sometimes even com- 
prising foreign spare parts. The §.N.C.F. 
could help in this matter, they say, by ordering 
exportable material so that units designed for 
export would fit in with those constructed for 
internal use. In reply to the accusation that 
delivery delays are still too long for rolling 
stock, the makers point out that although 
internal transport was a priority after the 
liberation, construction of means of transport 
was not, and this has meant an extremely 
slow allocation of licences. In some cases, 
orders were placed in 1945 and licences only 
granted in the middle of 1948. 

* * * 

Delivery delays for steel products are 
being reduced, and in order to avoid diffi- 
culties to consumers who find several orders 
delivered at the same time, manufacturers are 


now warning them where the delay is likely - 


to be over one month more than originally 
predicted. This is in direct contrast to the 
conditions prevailing formerly, when delays 
were sometimes over one year longer than 
envisaged. At the moment, production has 
arrived at a level sufficient to satisfy present 
needs, and it is thought it may shortly increase 
in excess of purchasing possibilities, if not of 
actual requirements. The industry is therefore 
being urged to seek exports, but it is hampered 
by the fact that until now production has been 
reserved mainly for the internal market, and 
exports have been neglected. The question of 
price is also likely to hamper exports and pro- 
ducers say it is unlikely that prices will drop in 
the near future. They point out that profit 
margins are already very narrow and cannot be 
reduced further without hindering the finance 
of improvements to plant and equipment. 
* * * 


In the course of an important meeting 
organised at Lille by the Highways Union, 
increased credits for maintenance and equip- 
ment of France’s roads were demanded. The 
road network includes 80,000 kilometres of 
national highways, 253,000 kilometres of depart- 
mental highways and 360,000 kilometres of 
local roads. Credits since the liberation amount 
to 70 milliard francs compared with 400 milli- 
ards for the 8.N.C.F. It was pointed out that, 
if neglected, considerable and important repairs 
would become necessary to the road system 
all over the country. On the subject of the 
S.N.C.F., it was stated that reconstruction 
following the liberation should not have 
aimed at restoring the railways to their 
1900 condition, a period when road trans- 
port did not exist; 10,000 kilometres less 
of departmental lines would have enabled the 
8.N.C.F. to balance its budget and enabled 
credits to be saved to modernise highways. For 
this purpose 70 milliard francs would be needed 
next year, and a highways loan is being 
demanded. 
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Notes and Memoranda 


Rail and Road 

Car Rapio anp Non-Statio Tyres.—The 
improvement of car radio when running on non- 
static tyres in dry weather has been checked at 
Fort Dunlop in a series of tests which are con- 
tinuing during the summer. The tyres are made from 
conducting rubber, which continuously discharges 
the static electricity as it accumulates on them 
and on the car body. A car with these tyres and 
run on @ moving roller machine at 30 m.p.h. showed 
a decrease of 6 decibels in radio background noise, 
compared with the results obtained when using 
standard tyres. User tests in normal running 
include trials in the Midlands by a mobile police 
car, which reported a noticeable reduction in back- 
ground noise. 


Garton Levet Crossine AccipentT.—A report 
has now been published of the Ministry of Transport 
inquiry into a level crossing accident, which occurred 
on September 15, 1948, near Garton, Yorkshire, on 
the North Eastern Region single line branch from 
Malton to Driffield. A passenger train consisting 
of a tank engine and two coaches collided with a 
motor lorry on the crossing, with the result that 
three men riding in the lorry were killed and six 
injured. Lieut.-Colonel Woodhouse, the Ministry’s 
Inspecting Officer, who conducted the inquiry, draws 
attention in the report to the extremely poor view 
of approaching trains obtainable from the south 
side of the crossing, a factor which, he suggests, 
makes its abolition desirable. 


British Roap FepERaTION’s Firm.—The British 
Road Federation has recently completed a film to 
further its campaign for a system of modern 
motorways and improved roads throughout the 
country. The film is entitled ‘““One Way Only,” 
and tells the story of a motorist hurrying through 
present-day traffic to keep a business appointment. 
He becomes involved in an accident, and during 
his subsequent journey in an ambulance he dreams 
that he is in court, where the advantages of possess- 
ing a modern road system are discussed. The 
British Road Federation estimates that the pro- 
vision of such a system would cost about £600 
million, and that the annual financial saving to the 
community would be about one-tenth of this 
amount when the improved road system was 
functioning. 


Air and Water 


A MororsuiP For IsLE or WicHT SERVICE.—The 
Railway Executive has placed an order with 
William Denny Brothers, Ltd., of Dumbarton, 
for a new ship for the Portsmouth—Ryde service. 
This ship will replace the P.S. “‘ Shanklin,” and will 
be of twin-screw, twin-rudder design, driven by 
geared diesel engines, and will thus be similar to the 
‘“‘ Southsea” and “ Brading,” built by the same 
firm and put into the Portsmouth service a few 
months ago. She will have a summer carrying 
capacity of 1331, compared with 746 in the P.S. 
“ Shanklin,” and will have accommodation for both 
first and third class passengers. It is anticipated 
that the new ship will be available for the summer 
traffic of 1951. 


Luoyp’s REGISTER oF SxHipprvc.—At a recent 
meeting of the General Committee of Lloyd’s 
Register of Shipping, Sir Ronald Garrett was re- 
elected chairman for the ensuing year, and Sir 
Philip D’Ambrumenil, deputy chairman and 
treasurer. The Committee accepted with regret 
the resignation of Mr. Kenneth R. Pelly, deputy- 
chairman and chairman of the sub-committees 
of classification. Mr. Pelly, who is chairman and 
managing director of France, Fenwick and Co., 
Ltd., was first elected a member of the committee 
in February, 1937. He became deputy chairman 
and treasurer in July, 1946, and took up his pre- 
sent office in February, 1948. He remains a mem- 
ber of the General Committee. To succeed Mr. 
Pelly, Mr. Henry Barraclough was elected deputy 
chairman and chairman of the Sub-Committees 
of Classification. 


Miscellanea 

Arrport LIGHTING REMOTE ContTROL.—The 
principles and practice of the unit system of remote 
control as applied to airport lighting, with particular 
reference to London Airport, are described in an 
illustrated publication issued by Standard Tele- 
phones and Cables, Ltd., Connaught House, 
Aldwych, London, W.C.2. Unit control is a party 
line system, in which selections are effected by 
sequences of pulses transmitted on a party line 
whereby five common signalling channels serve up 
to 100 sub-stations. 


Tue Late Mr. F. O. HucHes.—We record with 
regret the death of Mr. Frank Oliver Hughes, 
which occurred at Coventry on June 15th. Mr. 
Hughes, who was fifty-seven, was secretary of 
A. C. Wickman, Ltd., and, prior to taking up that 
appointment in 1932, was for some time chief 
accountant of Alfred Herbert, Ltd. 

Tue MarTensitic TRANSFORMATION.—Dr. Morris 
Cohen, S8.B., Se.D., Professor of Metallurgy at 
Massachusetts Institute of Technology, U.S.A., 
will give @ lecture on “‘ The Martensitic Transfor- 
mation ”’ at the offices of the Iron and Steel Insti- 
tute, 4, Grosvenor Gardens, London, 8.W.1, on 
Tuesday, July 5th, at 5.30 p.m. Admission will 
be free on application to the Secretary of the 
Institute. Dr. Cohen was the Howe Medallist in 
1945, received the Sauveur Memorial Award in 
1947, and was the Campbell Memorial Lecturer in 
1948. He joined the staff of the Massachusetts 
Institute of Technology in 1936, and held the posi- 
tions of Instructor, Assistant Professor and Asso- 
ciate Professor before his appointfnent as Professor 
of Metallurgy in 1946. 

QuaRRyING At Berry Heap.—The Minister 
of Town and Country Planning, after reaching 
full agreement with the Ministry of Transport, 
the local planning authorities and the companies 
concerned, has granted permission for limited 
limestone quarrying at Berry Head, Devon, which 
will work in from the sea and leave the headland 
itself relatively unaffected. He has also imposed 
conditions to ensure dust control and that all waste 
material will be disposed of within the excavation, 
and levelled off. In addition, all plant, buildings 
and machinery will be removed as and when they 
are no longer required. This limited extension 
has been allowed in the national'interest in view of 
the present difficulties in supplying limestone for 
essential purposes. The area to be worked will 
meet production needs of the companies for approxi- 
mately fourteen years. The Minister considers 
that investigations of ; ssible alternative sources 
of supply in areas of less amenity and recreational 
value than Berry Head should be carried out in 
the intervening period. 

I.C.I. Tzounicat Lrrerature.—The exhibition 
of technical literature produced by the various 
sections of Imperial Chemical Industries, Ltd., 
which was opened last week by Sir Frederick Bain, 
at the Grosvenor Hotel, London, and continued for 
four days, was originally planned for use in the 
works, but on account of its interest it was given 
wider publicity. Some sixteen display units served 
to illustrate the many sided character of I.C.I. 
technical literature, which is for the most part 
printed at the Company’s own Kynoch Press at 
Birmingham. We noted books and_ brochures 
on non-ferrous metals, such as copper and condenser 
tubes, and the hardening treatment of metals by 
various processes, also soldering and brazing 
methods. Other sections of interest to engineers 
included those on corrosion, the treatment of 
boiler water, and the softening of water. The plastic 
section contained literature on “Perspex” and its 
industrial uses and the use of ‘“ Alkathene”’ for 

tools and piping. The fireproofing of wood, 
the uses of “ Drikold” refrigeration methods, and 
blasting in mines and quarries were other examples. 
In addition to literature some technical films are 
also available. 

InpustRiat ArT Bursaries COMPETITION.— 
The Council of the Royal Society of Arts is again 
organising an Industrial Art Bursaries Com- 
petition to assist young British designers who are 
engaged in, or intend to enter, branches of industry 
in which design is of primary importance. The 
primary purpose of the bursaries is to allow success- 
ful candidates to broaden their knowledge and 
experience by travel abroad and the study of 
foreign design, or, in certain cases, to obtain art 
training or industrial experience in this country. 
The competition is open to full-time, part-time 
and evening-class students between the ages of 
seventeen and thirty on October 1, 1949, who 
intend to take up industrial design as a career, 
and have studied for not less than one term since 
July 1, 1948, at an art, architectural, technical 
or other college or school approved by the Society 
for the purpose of the competition. Entry in the 
domestic solid-fuel-burning appliances section is 
also open to any draughtsman, clerk or similar 
person, within the same age limits, already engaged 
in the solid-fuel‘-burning appliances industry, pro- 
vided that his application is sponsored by the Coal 
Utilisation Joint Council. A copy of the detailed 
particulars of the competition can be obtained 
from the Secretary of the Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2. 
The closing date for the receipt of entry forms is 
August 1, 1949. 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, dec., desirous of 
having notices o; meetings inserted in ye column, are 
os gat ng 
the necessary information should aa @ is office on, or 
before, the morning of the a of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 
Engineers’ Guild 
To-day, June 24th.—South Wales Institute of Engineers, 
Park Place, Cardiff, ion, “The Guild as an 
Association of Professional Engineers,” 6.45 p.m. 
Incorporated Plant Engineers 
— June 27th.—W. anv E. Yorks Bening Mines 
t, The University, Leeds, “‘ Mining Engi- 
neering. * Professor J. T. Whetton, 7. ~~ 
July 1st.—BimrMIncGHAM BRaNCH rial Hotel, 
‘Soke Street, Birmingham, “Canteen Equipment,” 
E. Green, 7.30 p.m. 
Institute of Transport 
To-day, June 24th.—Congress at Buxton. 
Institution of Mining and Metallurgy 
Wed., July 6th.—The Royal I 21, Alb le 
Street, London, W.1, “The Effect of Impurities on 
the Properties of Metals, ” C. H. Desch, 5 p.m. 
Institution of Naval Architects 
Tues., June 28th to Thurs., June 30th.—Summer Meeting 
in Edinburgh. 
Iron and Steel Institute 
Tues., July 5th.—4, Grosvenor Gardens, London, 8.W.1, 
“The Martensitic Transformation,’ Dr. Morris Cohen, 


5.30 p.m. 
Royal Agricultural Society 
Tues., July 5th, to Fri., July 8th.—Royal Show at 
Shrewsbury. 
Underground Mining Machinery Exhibition 
— to Sat., July 16th.—Earls Court, Lon- 


Pt eee 





Thurs., 
don, 





Reports on German and 
Japanese Industry 


Limited numbers of copies p Sage ne reports fe Intelligence 
Objectives Sub-Commitices on and Japanese 
Seip at kdoo ome te auet pon En. 
Stationery Office at the prices stated. 

Additional summaries of those reports on German 
industry which were not considered suitable for printing 
are listed below. The reports themselves may be 
inspected at the Technical Information and Documents 
Unit, 40, Cadogan Square, London, 8.W.1, by quoting 
the appropriate F.D. reference numbers. Photo-copies 
of the reports can be made available at cost. 


F.D. reference Title 

F.D. 3275/48 X-Ray Screens and Reinforcement 
Foils (T.O.R. 81) (Netherlands Mission) 

Some Remarks on Design and Manufac- 
ture of Optical Instruments in Western 
Germany (T.O.R. 37) (Netherlands 
Mission) 

Visit to the German Cable Industry 
(T.O.R.42) (Netherlands Mission) 

Insecticides and Fungicides at the LG. 
Farbenindustrie Plant, Héchst (C.1.0.8. 
F.R. XXVII-4) 

Manufacture of Torula Food Yeast from 
Sulphite Liquors (C.LO.S8S. F.R. 

—11) 


Research and Development on Gas 

Turbines at Hermann Goering Insti- 
tute, Volkenrode. Notes on “Water. 
Cooled Gas Turbine Blades (C.1.0.S. 
F.R. XXVI-28) 

Research and -Development on Gas 
Turbines, Hermann Goering Institute, 
Volkenrode. Information based on 
examination of plant and equipment 
and on interrogation at the above 
Institute (C.LO.8. F.R. XXV-10) 

Staple Fibre (Spinning) at er 
Zellwolle A.G. Schwarza (F.LA.T. 
F.R. 64) 

German Standards (D.I.N.) for Merchant 
Ships Deck Auxiliaries (F.LA.T. F.R. 
379) 

Obstverwertung Hummel and Co., 
Winnenden Bei Stuttgart. The 
mechanics of fruit juice bottling 
(F.LA.T. F.R. 1297) 

Chipless Cutting. Metal cutting with 
tungsten carbides of Krupp Widia 
Steel (F.LA.T. F.R. 120) 

B.1.0.8. Overall Report No. 16, entitled “‘ The Rail- 
ways of Germany during the Period 1939-1945,” is now 
available from H.M. Stationery Office, price 3s. 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, S.W.1, 
which has at its di a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries all 
problems relati tific and technical intelligence 
on both German and Japanese industry. 


F.D. 3276/48 


. 3679/48 


. 1011/49 


. 1013/49 


. 1014/49 


. 1015/49 


. 1030/49 


*.D. 1043/49 


. 1064/49 


F.D. 1067/49 
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Personal and Business 


Mr. Donatp MoCunitover has been appointed 
public relations adviser to the Federation of 
British Industries. 

MusGRAVE AnD Co., Ltd., announces that the 
address of its Bristol branch office is now 35, 
Broad Street, Bristol, 1. 


Vokes, Ltd., announces that Mr. J. Phillips, 


secretary, and Mr. A. G. Osborne, general manager, 
have been appointed directors of the company. 

Brooxkutirst SwitcHGear, Ltd., states that Mr. 
T. G. Evans has been transferred to its Leeds branch 
at Legal and General Buildings, 7, South Parade, 
Leeds. 


Mr. J. C. NEEDHAM has recently retired from the 
office of senior managing director of Evershed 
and Vignoles, Ltd., after forty-eight years in the 
company’s service. He is retaining his seat on the 
board. 


Mr. W. H. Daruineton, A.M.I.Mech.E., of the 
condenser engineering department, Metropolitan- 
Vickers Electrical Company, Ltd., has been 
awarded the degree of Doctor of Philosophy in the 
Faculty of Engineering, University of London. 

Mr. H. R. Watton, technical sales manager, 
peat Mr. L. E. Meeks, works manager, have been 

appointed directors of Electroflo Meters Company, 
Ltd. Mr. G. H. Barker, sales director, has been 
appointed joint managing director with Mr. B. 
Dunglinson, chairman of the company. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


ANALYSED SAMPLES FOR METALLURGICAL 
ANALYSIS 


No. 1548: 1949. For some years analysed 
samples in the form of metals, alloys and oxides 
have been available for comparison purposes in 
connection with metallurgical analysis, and in 
recent years the demand for such samples has 
increased, due to the industrial demand for greater 
analytical control. This British Standard has been 
prepared to cover the general conditions to be 
complied with relating to the preparation, analysis, 
packing and storage of such samples in order that 
they may qualify for the use of the B.S.I. certifi- 
cation mark. For these purposes an analysed 
sample is taken as a homogeneous sample intended 
for comparison purposes in metallurgical analysis. 
Price 1s. post free. 


‘ 


Technical Reports 


Some Particulars of the Brown Boveri Gas Turbine 
Installed at the Hermann Goering Steel Works, 
Watenstedt. (Report Ref. J/T146). The British Elec- 
trical and Allied Industries Research Association. 
Price 6s., postage 3d.—This report gives some details 
of a German gas turbine plant which was brought to 
this country by the Ministry of Supply and was dis- 
mantled by C. A. Parsons and Co., Ltd., for inspec- 
tion by interested firms. The plant in question was 
being installed, at the close of the war, by Brown 
Boveri A.G., of M.nnheim, to serve as an auxiliary in 
a blast-furnace. It was intended that the turbine 
should drive an axial-flow blower for supplying 
heated air to the furnace. The hot gases from the 
furnace were to be used as fuel for the turbine after 
being cleaned, cooled and compressed. 





Experiments on the Preservation of Mine Timber. 
D.S.1.R. Forest Products Research Records, No. 3. 
H.M. Stationery Office. Price 6d.—The results of 
sixteen years of tests on the preservation of mine 
timber are described in this report, which shows 
clearly that a considerable increase in the life of the 
timber can be obtained by a simple preservative 
treatment. 

In view of the need for saving timber, it is, sur- 
prising that so little has been done in this country 
to extend the useful life of mine timber. Where 
conditions are favourable to decay, as they are in 
many pits, the life of untreated timber is very short ; 
in the case of pit props often only about six to 
twelve months. The tests described in this report 
were service tests started in 1930 on untreated and 
preserved pit props to demonstrate the practical 
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value and economy of preserving mine timbers. 
For this reason the treatments were carried out at 
two collieries using a simple open tank method for 
impregnating the props with coal tar creosote and 
a@ few water-solub preservatives. In mines 

where conditions are favourable to decay a sub- 
stantial saving could be made by such treatment in 
the amount of timber used for props, bars and other 
supporting members in permanent or semi-per- 
manent roadways, ventilation doors, rail sleepers, 
shaft timbers and linings and for tubs or trams where 
these are made of wood. In addition, owing to the 
fact that even slight fungal attack causes appre- 
ciable reduction of strength, the use of preserved 
timber would tend to increase safety and would 
certainly effect further saving by reducing main- 
tenance costs. 


Technical Report on the Ruhr Coalfield, Volume ITI, 
Part I. (Report on Power Stowin = in the Ruhr 
and Saar Districts of Germany and the Limburg 
District of Holland.) By a Mission from the 
Mechanisation Advisory Committee of the Ministry 
of Fuel and Power. B.I.0.S. Final Report No. 1330, 
His Majesty’s Stationery Office, Price 3s. 6d.— 


. The original purpose of the investigation was to 


examine the design and application of pneumatic 
and mechanical stowing machines in the Ruhr coal- 
field, but the enquiry was extended to include some 
specialised applications at mines in the Saar and 
the Limburg district of Holland. For comparison, 
alternative methods of treatment of the goaf were 
inspected, and visits were made to the manufac- 
turers of stowing machinery. 

The success of power stowing on the Continent, 
as reflected in the large quantities of material 
handled per shift and the low manpower employed, 
is due, in the opinion of the Mission, to the very 
thorough arrangements for the supply and trans- 
portation of stowing material. At the same time, 
the level roadways and gravitational flow 
ments peculiar to horizon mining greatly facilitate 
this operation. 

From the investigations it is apparent that, with 
the weak roof strata normally encountered in this 
country, power stowing can be considered as a 
means of reducing labour costs, even if allowance 
is made for the more careful workmanship in tight 
packing which would be demanded and for the 
higher cost of transport of stowing material. Apart 
from saving manpower in the goaf, this method of 
packing undoubtedly improves face conditions, 
reduces the cost of maintaining roadways and 
minimises losses of steel face props. 


Rheological Properties of Dielectric and Other 
Materials—Second Report. By G. W. Scott Blair, 
M.A., D.Sc., F.R.LC., F.Inst.P., and J. E. Caffyn, 
B.Sc., A.Inst.P. (Ref. L/T 182). The British Elec- 
trical and Allied Industries Research Association. 
Price 3s., postage 3d.—Continuing the work 
reported in Refs. L/T146 and L/T165, the object of 
the present report is to describe the behaviour of 
those comparatively rare materials which in relaxa- 
tion are far from obeying the Nutting law. This 
requirement has been met by the development of 
suitably integrated forms of the equations given in 
Ref. L/T165, which now give a much better and 
generally more accurate fit to the experimental 
data. 





Contracts 


Tue Ratiway Execotive has placed an order with 
John Brown and Co., Ltd., Clydebank, for a train 
ferry vessel of about 3,150 gross tons for the Harwich 
Zeebrugge service. The vessel, which will be similar 
in design to the “ Suffolk Ferry,” built by the same 
firm to the order of the L.N.E.R. in 1947, will be 
fitted with Sulzer diesel engines, and will be capable 
of carrying about fifty-eight standard freight 
wagons, or thirty-six of the largest type of ferry 
wagons. 

Marconrs Wiretess TELEGRAPH COMPANY, 
Lrp., has received an order for ten radio-beacon 
transmitters from the Indian Air Force. The trans- 
mitters have been specifically designed to meet 
conditions experienced in India and Africa, and 
fulfil the requirements of medium-power aero- 
nautical beacons operating in the 200 to 415 ke!s 
band. Three types of transmission are available, 
and a built-in automatic sender works at twelve or 
six words per minute. The installation can be 
switched on and off by remote control up to a dis- 
tance of ten miles. A “T” type aerial system is 
used, two 150ft masts supporting a 4-wire, 300ft top. 
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. ; ites 
Tere are a hundred-and-one ways in which photogr age 
ili j ts—a 
eagle eye for detail—its unfailing memory for fac 
vital service to industry. ee slide ia 
Photography can save a technologist’s time by a os 
i / ist’s time by copy- 
iti als . . . or save a typi 
composition of materi = 
i : cuments. It can show the nature and size of par 
ing do : 


i ‘file’ ; drawings 
locate faults in welds and castings . . . ‘file bulky = 
- icrofilm do a great number of other important jobs 
on m em rian 
in workshop, office, laboratory and drawing offic a 
Check through the list of applications on the a ( sm 
. given é 
5 f the most important can 
reasons only some 0 an 
Ask yourself: ‘Can photography help me, in ome O wt 
: rm to save time, save labour, speed up production, rec 
ways, > 


costs ?” 


ic problem—or a problem 
‘ou have a photographic pr — 
is “think can be solved by photography—write 


KODAK 


- LONDON - W.C.2 
KODAK LIMITED KODAK HOUSE - KINGSWAY 


Application 








Recommended 
Materials 














Analysis Recording 
Photo-elastic Stress analysis of plastic 
models 
— —— 


Cathode Ray Tube Trace Recording 


Blue screens 
reen screens 


° ae ee ee 
Cinematography (16mm.) 
Black-and-white 
By daylight 
By artificial light 
High speed 
Cine-micrography 


Colour 
By daylight 
ss By artificial light 
Document Copying 
Reflex copying of letters, etc. 


Reflex copying of engineering draw- 
ings 


Microfilming a 


Electron Micrography 
Low contrast subject 
—High contrast subject 
Graticule Making 
Up to 1000 lines per millimetre 


Photomicrography 
Coloured specimens (low contrast) 


Coloured specimens (high contrast) 


Metallographic work 


Radiography : 
Light alloy specimens and plastic 
assemblies 


Steel and heavy alloys up to 3/8 inch 
thick 


Steel and heavy alloys over 3 8 inch 
thick 


Ditto, using highly Penetrating 
X-rays, e.g. 1000 kv. sets Or gamma 


in 


i ing 
riginal layout 
£ metal 


; “Kodachrome” Film Type A 











‘Kodak’ P.1200 and P.150 Plates 
*Panatomic’-X Film 
nannies. iia ae 


*Kodak’ R.P.3 Paper or R.55 Film 
*Kodak’ R.55 Film 


eee ee — —_ 


*Cine-Kodak’ Super-X Film 
*“Cine-Kodak * Super-XX Film 
*Cine-Kodak’ Super-XX Film 

Fine Kodak ° Super-X or Super-X X 
“ilm 


*Kodachrome’ Film 


“Kodak’ Reflex Contact Document 
Paper 
‘Kodak’ Reflex Contact Document 
Film 


Kodak’ Sensitized Tracing Cloth 
‘Kodaline’ Translucent Document 
Paper 


‘Micro-File’ Regular Film 
5 Micro-File’ Panchromatic Film 


‘Kodak’ B.10 Plates 
‘Kodak’ L.15 Plates 


‘Kodak’ Maximum Resolution Plate 
‘Kodak’ P.300 Plates : 
*Panatomic’-X Film 
‘Kodak’ P.1200 Plates ; 
*‘Super-XX’ Film 
*Kodak’ 0.250 Plates : 
Commercial Ortho Film 
“Industrex’ D Film for routine work ; 
“Crystallex’ Film for fine definition 


“Industrex’ D Film (with or without 
lead screens) 


“Industrex’ D Film (with lead screens): 
“Crystallex’ Film (with lead screens) 
or fine definition 

“Industrex’ § Film (with high definition 
screens) 


‘Industrex’ D Film ; (with lead screen) 
“Crystallex’ Film (with lead screens) 
for fine definition 


‘Kodak’ L.15, B.5, B.10 or B.20 Plates 
‘Kodak’ P.1500 Plates 

‘Kodak’ O.X. Reflex or B.5 Plates 
*Kodak’ Transfer Sensitizing Paper 








